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1. Getting Started

General Introduction

This manual provides operation instructions and information required to operate the
611/811 aligner with WinAlignd software. WinAligna software version 7.0 is a 32-bit
program and is compatible only with Windows 984& or above.

The owner of the Series 611/811 aligner is solely responsible for arranging technical
training. Only a qualified trained technician should operate the Series 611/811
aligner. Maintaining records of personnel trained on this equipment is solely the
responsibility of the owner and management.

References

This manual assumes the user is already familiar with the basics of wheel alignment.
“Italics” are used to refer to specific parts of this manual that provide additional
information or explanation. For example, Refer to “Operating the Console”. These
references should be read for additional information to the instructions being
presented.

System Requirements

WinAlign® software version 7.0 is a 32-bit program and therefore is compatible with
only Series 611/811 Aligners.

Required Software that will be installed by the WinAlign® software 7.0 Installer:

Microsoft Internet Explorer 5.5 SP2
Windows® Media Player 7.1

NOTE: Systems which originally shipped with WinAlign 4.X or 5.0 will
need to install TCP/IP Protocol, in addition to a Digital Video key,
in order to access AlignGuide& training videos.

For Your Safety

Hazard Definitions

These symbols identify situations that could be detrimental to your safety and/or
cause equipment damage. Watch for these symbols:
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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 that will result in severe
personal injury or death.

IMPORTANT SAFETY INSTRUCTIONS

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 aligner.

Always use wheel chocks in front of and behind the left rear wheel after positioning a
vehicle on the rack.

Use caution when jacking the vehicle.

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

Wear non-slip safety footwear when performing an alignment.

Never stand on the aligner.

Do not wear jewelry or loose clothing when performing an alignment.
Wear proper back support when lifting or removing wheels.

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

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 that the appropriate electrical supply circuit is the same wltage and amperage
ratings as marked on the aligner before operating.

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

Keep all instructions permanently with the unit.

Keep all decals, labels, and notices clean and visible.

2. 1. Getting Started
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To prevent accidents and/or damage to the aligner, use only Hunter recommended
accessories.

Use equipment only as described in this manual.

SAVE THESE INSTRUCTIONS

AWARNING: This equipment generates, uses, and can radiate
radio frequency energy. If not installed and used in
accordance with the instruction manual, it may cause
interference with electronic devices. Operation of this
equipment in a residential area may cause interference in
which case the user, at his own expense, will be required to
take whatever measures may be required to correct the
interference.

A CAUTION: Do not turn the power off when the disk drive is
operating. The disk can be damaged.

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.

Precautions for Systems Equipped with HFSS Cordless Sensors

The following precautions apply to the HFSS transceivers installed in the aligner
console and the alignment sensors as part of the HFSS cordless sensor option.

A WARNING: This equipment has been tested and found to
comply with the limits for a Class A digital device, pursuant
to Part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference
when the equipment is operated in a commercial
environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used
in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of
this equipment in a residential area is likely to cause harmful
interference in which case the user will be required to
correct the interference at his own expense.

A WARNING: Changes or modifications not expressly
approved by the manufacturer could void the user’s
authority to operate the equipment.
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Specific Precautions/Power Source

North America

The PC aligner is intended to operate from a power source that will apply 120 VAC
(nominal) 50/60 Hz between the supply conductors of the power cordset.

Other Regions

The PC aligner is intended to operate from a power source that will apply 230 VAC
(nominal) 50/60 Hz between the supply conductors of the power cordset. The power
supply cordset, supplied with this equipment, may need modification to allow
connection to the power supply mains. Your Hunter service representative will install
the proper plug for your location.

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.

FUSING:

To avoid fire hazard, use only the fuse specified for your product.

EQUIPMENT SERVICE:

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

PROVISIONS FOR LIFTING AND CARRYING:

No provision has been made for lifting or carrying this equipment. The unit
must be moved by rolling it on its casters.

Equipment Specifications

Electrical
VOLTAGE: 120/230 volts (nominal)
AMPERAGE: 6/3 amps
WATTAGE: 720 watts

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)
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Safety Summary

Explanation of Symbols
These symbols appear on the equipment.

~__— Alternating current.

J_ Earth ground terminal.

@ Protective conductor terminal.

| ON (supply) condition.

OFF (supply) condition.

Stand-by switch.

A RISK of electrical shock.

@ Not intended for connection to public telecommunications network.

Operating the Console

Turning Power On

Turn the unit “ON” by pressing the power switch located on the left side panel, or on
the back panel of the aligner cabinet.

The “Logo” screen will appear and indicate that the unit is ready for use. This will take
approximately 1.5 minutes.

Using the “ Softkeys”

The softkeys, located on the keyboard, provide operator control of the program.
These keys are identified as:

K1 key

K2 key

K3 key

K4 key

Menu shift key
Reset key

Forward key

BEEEEE R E

Backward key
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= Zoom key (keyboard)
| Zoom softkey (screen display)

The four labels that appear at the bottom of each screen are referred to as the

softkey labels. These labels indicate the action that the program will take when the
corresponding [Kdl (k2 [kl or (k4 key is pressed.

Adjust Measure Make Additional Make Additional
To Zero Caster Measurements Adjustments

R\K1TTTK4/‘

The vertically stacked squares between the “K2” and “K3” labels indicate how many
levels of softkeys are available. The highlighted box indicates the menu level that is
currently displayed.

The softkey level is changed by pressing the menu shift softkey, L&, When this key is
pressed, the softkey labels will change to the next level “down.” If the last menu level

is currently displayed, the softkey level will be the first softkey level. To go to the next
softkey level “up,” press “Shift” and [

Pressing “Shift” and B will zoom the current softkey level to a full screen version as
seen below. The softkeys associated with the softkey label are shown on the left side

of the labels and the softkey level is indicated on the right side of the labels. Pressing
=] again will cause the softkey level to return to the original view.

E' . s ﬂ'.}.i

Adjust
&y To Zero i
K2 Measure i
Caster I
: Make Additional
K3
' Measurements
i Make Additional a4
i Adjustments

Pressing =], selecting [Z@ | above the softkey levels, or pressing and holding with a
pointing device on the menu level indicator will cause all of the menus available to

appear, as seen below. The green background indicates the active menu level.
Pressing (= again will cause the menu to return to the original perspective.
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| Chavwoiel : Cavaber : 2002

b &

Run
Expressalign

Shaw Show
Naxt foile Bar Graphs
‘Wark wehicke
Management Specifications
B just Bleasure
To Zero Caster

Jack Up Cantrol Saved
G R I Y Lo DR e
|l trate
i Adjustments

Reduce
Soft Keys
Make Additional

‘Wehicln
Inspection
Make Additional

ol

Contral

Compensation |

Alignment
Procedure

Hulp

The number of softkeys displayed may be reduced to only the number of softkeys
needed for a typical alignment by enabling “Reduce Number of Softkeys” in “Aligner

Setup.” Refer to “Aligner Setup”.

Throughout this manual, the statement Press “nnnnnnn” indicates the label of the
softkey to press. If the required label is not on the current menu, & must be pressed

to change menu levels until the desired label is displayed.

Some softkey labels have a green border highlight around the softkey. Generally, the
softkey with the green border (usually “K4”) is the appropriate key to press to
continue with the procedure being performed, as seen below.

Measure
Caster
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Alignment Procedure Bar

Whether ExpressAlign is enabled or disabled, a vertical procedure bar appears along the right side
of the screen. El
et

The “Alignment Procedure” bar is a toolbar that displays on the right side of the screen with an icon |
for each alignment or WinAlign procedure available or performed. @

The icons are arranged in order from the first step that you must complete to the last step that you @

must complete. After each alignment procedure has been completed, a o will appear in the upper. gusae
right corner of the corresponding icon. I

o
If there are more icons available than space on the screen, the toolbar can be scrolled up or down. % |
The toolbar on the right shows the triangular area at the bottom indicating more choices. -
B
When the cursor is placed over an icon, a message appears describing the icon's function, such as = t@#
“ExpressAlign.”

Selecting an icon from the “Alignment Procedure” bar will take you to the procedure that the icon
represents.

Selecting :l, Forward key, orlzl, Backward key, will move the screen forward or backward in the
alignment procedure as outlined on the procedure bar.

=
&
A
2.-
-
%
sl
[
>
2]
Adjust measuraments as needed.
Adjust Maarsure Make Additianal Maks Additiomnal
To Zera Casier Maast Sdjustment:
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AlignGuidea Training and Information Guide

AlignGuide is an information center on WinAlign® software. It contains training

videos and information on using WinAlign® software, wheel sensor operations,
vehicle operations, vehicle troubleshooting, and alignment adjustment methods.

AlignGuide is available only with the Digital Video option.

To access the AlignGuide training feature, select the El icon above the Procedure
Bar. A drop-down menu will list all the choices available including access to
WinAlign® Help, Tools and Kits, lllustrate Adjustments, (these choices are context-
sensitive based on the current WinAlign® screen), and a selection for All Videos and
Animations.

IE VAR R o

Adjust measurements as

Adjust Measure Make & )
Ta Zera Casfer Measurements Ad|ustments

Select the appropriate choice and the video, animation, illustration, or Help item will
display.

Resetting the Program

The alignment program may be reset at anytime during an alignment by pressing the
[r] key, located at the upper left-hand corner of the keyboard. A confirmation screen
will appear to verify that the “Reset” button was pressed intentionally.

E - =eae o

| Ehaveolel : Cavaber : 2002
2|

Dz you wanl lo ressl?

Yas MNa
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When this screen appears, press “YES” to reset the program or “NO” if the program
should not be reset.

When the aligner is reset, the information collected for the alignment in progress will
be erased and the display will return to the “Logo” screen.

Just-In-Time Training

Optional multimedia video instructions provide a live audio-visual demonstration of
procedures. To view video instructions:

Press “Help,” then press “Just-In-Time Training” to view a list of available
videos.

Chewialel | Cavalier | 2082

@@

Miilbimeda play tome = 57 seconds.

i WL el en Hf @ B ol

el Adapier mounting on inside of m
eal Adaples maunling on cutkide of fm
ide Haight

Plaase salact Jusi-In-Time video and press "Play Selection”,

i 1 ¥ Seection

Press. ® o % |to highlight the desired video, and then press
“Play Selection.” The video will start.

“point compensation ‘

Pressing @ will pause the video, and Ll will restart the video after it has

been paused. Pressing !| will stop the video and return you to the Just-
In-Time Training menu screen. After the video ends, you will be returned to
the Just-In-Time Training menu screen.

Turning Power Off
To turn off the aligner power, do the following:
Turn off cordless sensors. (Each sensor has a power switch.)
Reset the console.

Press “Exit Aligner.” A “Confirmation” popup screen will ask if you are sure
you want to exit the aligner. Press “Yes.”

Wait for the aligner program to end. The aligner will shutdown
automatically.

Turn off console power.

A CAUTION: Do not turn off the power while information is being written to the disk
drive. This occurs during console setup and when specifications are
being stored. This can result in corrupt disk drive files.
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An Example Alignment Job with the ExpressAligna Adjustment
Feature and DSP400/DSP600 Sensors

This example alignment job assumes that the system is configured as follows:

ENABLED

ExpressAlign Level llI

Your system may be configured differently.

NOTE: This section is an overview of an alignment job using the
ExpressAlign® feature. For details about any procedure, refer to
the appropriate section of the manual or press “HELP” in the
WinAlign® program.

From aligner setup, “DSP400 Sensors or DSP600 Sensors” must be selected as the
default sensor. Refer to “Aligner Setup”.

Prepare the vehicle for alignment as follows:

Drive the vehicle onto the alignment rack, centering the front wheels on the
turnplates.

Apply the vehicle parking brake and place the transmission in park, if
applicable. On standard transmission vehicles, the transmission should be
placed in neutral.

Position chocks at the front and rear of the left rear tire to keep the vehicle
from rolling.

Place the lift at alignment height.

Check and adjust tire pressure to vehicle manufacturer’s specification.
Inspect for unevenly worn or mismatched tires.

Start the alignment program by pressing “Begin Alignment” on the “Logo” screen. The
“Recall Specifications” popup screen will appear.

+ Specification Databnss
_mFactory USiEnglish 1020 Copyright {c] 3002 Hisntes Enginesring

= Acura

* Alfa Romeo
= AMC

= Bindi

- BN

= Buick

= Cadillac

¥ WlEs afT:!«i

= Chevralet Truck & Rear Wheel Drive Van
= Chrysler

+ Dacwoo

= Daihatsy

= DaLorean

* Dodge
* Dodge Truck & Rear Wheel Drive Van

Select an item and press "OK"

‘WehSpecs ™ f ﬂ ; Ok

Press *“ " or “ " to highlight the manufacturer of the vehicle being aligned.
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Press “OK” to select the highlighted manufacturer. The next screen will list the
models available from the selected manufacturer.

[ Spacification Databisa .
» Fattory US(English 102.0 Copyright {c| 2032 Hunter Enginesiing

Press “ " or “ " to highlight the model of the vehicle being aligned.
Press “OK” to select that model.

Continue in this manner until the vehicle is identified to the program.
The screen will change to the “Compensation Control” popup screen.

There are two methods of compensation, rolling and jacking. The method chosen for
this example procedure is rolling compensation. Refer to “Rolling Compensation”, or
to “Jacking Compensation”.

Verify that the pins are in the turnplates and slip plates.

Position a turnplate bridge in each pocket behind the turnplate so the runway surface
and the bar surface are flush. Rotate the bridges so they are taller than wide.

TURNPLATE

BRIDGE

Place wheel chocks that limit rearward motion approximately 15 inches behind the
rear wheel(s).

Steer ahead with transmission in neutral and the parking brake off.
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Mount the targets and wheel adaptors on the wheels. Refer to “Mounting Sensors or
Targets onto Wheel Adaptors”.

Level and lock the targets.

NOTE: The targets should not be re-leveled at any time during the
alignment. The only exception being - If the target is removed
from the wheel adaptor during the alignment, (shim replacement,
steering component replacement, etc.) the affected target must
be re-leveled and re-compensated, using jacking compensation.

NOTE: Beginning the rolling compensation procedure removes any
previous compensation from the targets.

The screen instructs you to roll the vehicle rearward. Release parking brake and put
transmission in neutral. Roll the vehicle rearward until the arrows turn green.

NOTE: Itis recommended to roll the vehicle by rotating the left rear tire.
Do not push or pull the vehicle by the front (steering axle) tires or
wheels during rolling compensation. Do not push or pull on
spoilers, fascia moldings, or other “trim” accessories.

Foll the vahicle toward the rear.

Use Jacking Restart Compensate with

] Compensation Procedure Bargraphs

NOTE: A vehicle with 28-inch diameter tires will require approximately 12
— 14 inches of movement. Smaller diameter tires will require less
movement, while larger diameter tires will require more.

Stop rearward movement of the vehicle. The arrows will disappear for a moment.

If a new style remote indicator is used, indicators for all four wheels will be flashing,
indicating to roll forward.

When the compensation arrows reappear, roll the vehicle forward to the original
position.

When all four targets have been compensated, apply the vehicle parking brake and

place the transmission in park, if applicable. On standard transmission vehicles, the
transmission should be placed in neutral.

Position chocks at the front and rear of the left rear tire to keep the vehicle from
rolling.
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NOTE: The rolling compensation procedure MUST end with the vehicle
in the proper position to check and adjust the alignment.

After the targets have been compensated, remove the pins from the turnplates and
slip plates.

Turn the turnplate bridges into the stored position.

The screen will change to the “Caster and S.A.l. Measurement” popup screen that
will direct you to measure caster.

| Ehavrolel = Cavaler : 2000

Insiall the brake pedal depressor
Slear the wheels as directed

k4l

=

Follow the mstnactions, then press "Ready™
Sadoct

Eypass
cancel Moasurement Measuramant Rﬁﬁﬁ'

Install the brake pedal depressor. Steer the wheels as directed and follow the on-
screen directions.

NOTE: Do NOT block the front targets during the “Measure Caster”
Procedure. One of the two rear targets may be blocked during
the “Measure Caster” procedure.

After caster has been measured, the screen prompts you to steer the wheels straight
ahead.

Stees the wheels as directed.

Select Eypass

= Measarement Measuroment

The measurements of the vehicle will be saved.

The screen will change to the “ExpressAlign®” popup screen.
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Chestalel : Cavalier - 2082 r
Recommended Procedure W 3
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i
i
k
>
Use Half Print
AN Talerance Analysis

NOTE: The actual procedures displayed will vary depending on the
vehicle and alignment angles that need to be adjusted.

An icon will be displayed in the “ExpressAlign®” popup screen for each suggested
procedure. Selecting the corresponding icon in the procedure bar will start the
procedure that the icon represents.

Procedures that have yellow text in the “ExpressAlign®” popup screen refer to
adjustments that must be made for the specified vehicle.

Selecting the ExpressAlign® icon in the procedure bar will prompt you through the
recommended sequence for the alignment. In this instance, rear camber and toe will
be the first necessary adjustment.

© MR e @ Fb

Buwed e 200
Caber g

Furl Handins RAPELG-2300

Tarspie € “1
Rk Torque AR B0 -

Inatall the =him @ necessary, then press "OK".

Freeze Shew e
Measurements | Left Shim |

Remove the wheel to install shim. After installing shim and reinstalling wheel with
target and wheel adaptor, the target must be re-compensated using jacking
compensation.
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Press “Cancel” if no adjustments were made.
OR
Press “OK” to re-compensate the target.

Follow the on-screen directions to compensate the target. Press “Continue” when
finished.

16 - 1. Getting Started WinAlign Version 7.0 Operation Manual



Adjust the right tie rod, follow the on-screen directions, then press “Ready.”

Steer ahead to center the bar graph. The steering wheel should be level. Press
“Ready.” If the steering wheel is not level, restart WINTOE® and correct as
necessary.

Press the “Check With ExpressAlign®” icon in the procedure bar.
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Toe it

: =

Adjust measurements as necded. o _

| Show Ehow Check With
! Mot Axla Bar Graphs EX| ]

After all adjustments are completed, select the “Print” icon in the procedure bar to
print the alignment results.

[T — “

Press "Print” 1o point S aligement resaks. =T

!
A
& W ¥

Sat-iap Statos!
Lasall Il

Use Half Pring
B Tolerance analysis | "™ l

Press “Print Summary.” Before printing, the “Print” popup screen will allow the
technician to input the current steering wheel status and make additional notes as

needed. After steering ahead, add the necessary comments for the printout and
select “Print Summary.”

Steer the wheels straight ahead.

Stearing Wheel Level Status on Prinfoul
W"

| Printout Hote

Iz

Fasllerw the imstructions, then print s desined,

Print Sympioen Print Print
SANCH Repart E venlcle || Summary
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After printing the results, the “Vehicle Measurements and Adjustments” primary
screen will appear with the current vehicle measurements showing. The alignment is
complete.

| Chevrolel : Cavaber : 2002
hﬁmmm(mmm e L 1|
‘Front Left Rliht i
|Camber :
| Cross Camber - =0.1° i
Caster 4,10 AR
Cross Caster ~0.0° /
‘sAl 0.0° g.0s =
Toe  D.11¢ o 0.ane
[Total Toe | DR
‘Rear Left ht
Camber
Toe
Tt A - §:0% "
Thrust Angle =0
Algnmaent is complets
Show Ehow Secondary —
Wirtual View Measurements

Verify that the pins are in place in the slip plates and turnplates before driving the
vehicle off the rack.

An Example Alignment Job with the ExpressAlign® Adjustment
Feature and without DSP400 or DSP600 Sensors

The “Total Four-Wheel” alignment procedure requires the use of all four sensors and
is typically used when adjustments are available for rear camber and/or rear toe.

This example alignment job assumes that the system is configured as follows:

ENABLED

Display of Vehicle Specifications

Show Measurements Display After Compensation

Show Measurements Display After Caster

Verify Caster Adjustment

ExpressAlign Level llI

Your system may be configured differently.

NOTE: This section is an overview of an alignment job using the
ExpressAlign® feature. For details about any procedure, refer to
the appropriate section of the manual or press “HELP” in the
WinAlign® program.

Prepare the vehicle for alignment as follows:

Position vehicle onto alignment rack with the front wheels centered on the
turning angle gauges.

Place the vehicle transmission in park and apply the parking brake.

Position chocks at front and rear of the left rear tire.
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Place the lift at alignment height.

NOTE:

alignment.

The alignment rack must be level to properly perform an

Inspect for unevenly worn or mismatched tires and adjust tire pressure to

vehicle manufacturer’s specification.

Inspect the suspension and steering linkage components for wear,

looseness, or damage.

Start the alignment program by pressing “Begin Alignment” on the “Logo” screen. The

“Recall Specifications” popup screen will appear.

o i <

= Specification Databpsa

= Acura

= Alfa Romea
= AMC

= Bindi

- BMW

= Bulck

= Cadillac

« Daewoo
» Daihatsu
= DaLorean

Dodge
+ Dodge Truck & Rear Wheel Drive Van

BFactory USEnglish 1620 Copiyright {¢] 2002 Huntes Enginesring

-Emmmw;mm Driva Wan
= Chirysler

;b

o WlES fen @

‘WebSpecs™ f

Sebect an item and prass 0K

* | aK

Press *“ " or “ " to highlight the manufacturer of the vehicle being aligned.

Press “OK” to select the highlighted manufacturer. The next screen will list the

models available from the selected manufacturer.

o i <

» Specification Database
___ECheyrolet

= Faclary US/Enghish 1020 Copyright || 2002 Hunter Engineering

;B

 « Bol AlnBiscayne

i
g
i
:
i
G Es a0 0 %

‘WebSpecs™ f

Sebect an item and prass 0K

* | aK

Press *“ " or “ " to highlight the model of the vehicle being aligned.

Press “OK” to select that model.

Continue in this manner until the vehicle is identified to the program.

When the vehicle is identified to the program, the screen will change to the “Vehicle

Specifications” primary screen.

20 - 1. Getting Started

WinAlign Version 7.0 Operation Manual



The “Vehicle Specifications” primary screen displays the identification and alignment
specifications for the vehicle chosen.

Confirm that the vehicle identified is the vehicle you have chosen, and then press the
“Mount Sensors and Compensate” icon in the procedure bar.

| Chavrolet : Cavaler : 2002

\Eront Spec. Tol. 2
|Lef Gamber 0 20 0.70° ]£|
| Right Camber -0.20° 0.70* ]
|Cross Camber 0.70° g
| Left Castor 4.10° 0.75* F
- Right Caster 4,100 0.75* e
" Cross Caster 0.50*
Total Toe 0.100 0.20° a
Left SAl @ L]
| Right SAl a “ #
Rear
Left Camber =0, 25% 0.25%
| Right Camber 0. 250 0.25°*
I Total Tom 0.20° 0.20°

.25

| Thrust Angle

Specificatians

Recall

Wiarw or edit the specifications, N
Show Secondary Maunt
Specifications Sensors

The screen will change to the “Compensation Control” popup screen.

[ —————

Chestale : Covaer : D02

Ramerda the pins from the urn pates and slip plates.
Lowae and jounce the vahcle afted all sensois afe compensated,

Sarwe sires
iy @ oo @
Bancaod ieguires
compensonon. o I
Compensation Procedue Salected:
3-Point (Pro-Comp)

Mount the sansars, s shawn, Than compansate.

&
2
[%]
o
Sermot requires E
o= isalon. Ers
a
Berranr ragquires '.
comgsnsaion. el

| Confinug

Mount sensors on wheels and compensate them for runout. Refer to “Mounting
Sensors or Targets onto Wheel Adaptors”.

After the sensors have been compensated, remove the pins from the turnplates and
slip plates, then lower and jounce the vehicle.
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The screen will change to the “Vehicle Measurements and Adjustments” primary
screen. The current vehicle alignment measurements are shown on this screen.

Press the “Measure Caster” icon in the procedure bar. The screen will change to the
“Caster and S.A.l. Measurement” popup screen that will direct you to measure caster.

Install the brake pedal depressor, level and lock the sensors, and lower vehicle if
raised.

Steer the wheels as directed and llow the on-screen directions.

| Chaveolel - Cavaler : 20032

Lewal and lock the saneors
Hear the wheels as ditected

§ Wi ra R @ b

Fallow the instructions.
Salect Eypass

0 Measurement Weasurement

These are the initial measurements of the vehicle. Press the “Save ‘Before’
Measurements” icon in the procedure bar to save them for the printout. The screen
will change to the “Save 'Before' Alignment Measurements” popup screen.
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The screen will change to the “ExpressAlign®” popup screen.
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NOTE: The actual procedures displayed will vary depending on the
vehicle and alignment angles that need to be adjusted.

An icon will be displayed in the “ExpressAlign®" popup screen for each suggested
procedure. Selecting the corresponding icon in the procedure bar will start the
procedure that the icon represents.

Procedures that have yellow text in the “ExpressAlign®” popup screen refer to
adjustments that must be made for the specified vehicle.

This vehicle uses shims to adjust rear camber and toe. Selecting the “Rear Adjust

Camber & Toe” icon in the procedure bar will automatically proceed to Shim
Select® Il and display the correct shim for the necessary adjustment.
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If the vehicle you are aligning does not use shims, ExpressAlign® will select and
display the appropriate adjustment screen. Press “OK” after making adjustments and
re-compensating the sensor.

Make the adjustments indicated on the screen. Then press “Ready.”
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Adpust the left tie rod (adjust toward zemn).
dounce the liont axle.
Equalize rotalional movemant in all joints, (]
Lok the left tie rod. -
Follow the mabiuctians, then press "Ready”
Cancel BEypass Adjustment n?:.:.a: | Ready

Steer ahead to center the bar graph. The steering wheel should be level. If the
steering wheel is not level, restart WINTOE® and correct as necessary.

o

-

e

s

k|

Siap 4 b
‘With the engine running, steer ahead to center the bar graph.

Resta WinToe if stesting wheal is ot level.

(2]

L]
Fallow the mstiuclions, then press Teady”

Cancel BEypass Adjustment E n?:.:.a;: | Ready

Press the “Vehicle Measurements and Adjustments” icon in the procedure bar and
the “Vehicle Measurements and Adjustments” primary screen will appear.

Toe X
Adjust measurements as necded.

i Show Show | Check Wiih
| Hoxt Axie Bar Graghs Ex i

Select the “Check With ExpressAlign®” icon in the procedure bar.

IE wTEovuiiiendie [
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After all adjustments are completed, select the “Print” icon in the procedure bar to
print the alignment results.

Before printing, the “Print” popup screen will allow the technician to input the current
steering wheel status and make additional notes as needed. After steering ahead,
add the necessary comments for the printout and select “Print Summary.”

After printing the results, the “Vehicle Measurements and Adjustments” primary

screen will appear with the current vehicle measurements showing. The alignment is
complete.
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2. Basic Operation Information

Sensors and Targets

Mounting Sensors or Targets onto Wheel Adaptors

Sensors or targets may be mounted on the wheel adaptors before mounting the
wheel adaptors on the vehicle. In some cases, it may be easier to mount the wheel
adaptor first and then mount the sensor or target onto the adaptor (Either method
may be used).

Center the wheel adaptor center casting between the upper and lower castings.

Tighten both center casting lock knobs very firmly. This will prevent the center casting
from slipping down when the sensor is attached.

A CAUTION: Hand tighten center casting lock knobs as tight as
possible (DO NOT USE TOOLS TO TIGHTEN).

Attach sensor to wheel adaptor by inserting the sensor mounting shaft (at the rear of
the sensor) into the sensor mounting hole in the middle of the center casting.

Swing the sensor locking lever clockwise to the locked position.

A CAUTION:  When mounting sensors or targets to the wheel
adaptors, the sensor or target shaft must be fully seated.
Make certain that there is no play or looseness between
the sensor or target shaft and the wheel adaptor. Rotate
the wheel while holding the target. Listen and feel for
movement between the sensor or target and wheel
adaptor. Runout compensation and alignment accuracy
could be adversely affected if there is any movement
between the sensor or target and wheel adaptor.
Sensors or targets must fit tightly against the surface of
the wheel adaptor or the lock may not hold. This could
allow the sensor to fall and be damaged.

When the sensor or target is mounted, the locking lever should be rotated until firm
hand pressure is applied. Tools should not be used to force the locking lever.
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Mounting Wheel Adaptors Onto Wheels

Wheels with Rim Lip

Position the wheel adaptor with the two lower rim studs engaging the lower wheel rim
lip.

ADAPTOR _‘;
ADJUSTMENT —p -
KNOB S

RIM STUD

SAFETY CABLE

Align the two upper rim studs with the upper wheel rim lip and check that all four
studs will engage the rim lip.

Turn the adaptor adjustment knob to firmly grip the adaptor onto the wheel.
Connect the sensor safety cable to the air valve stem.

Test the security of the installation by lightly tugging on the wheel adaptor.

A CAUTION: Do not use rim studs on alloy or clear coat wheels.

Wheels with No Rim Lip

Position the wheel adaptor with the two upper external rim studs on the outside of the
wheel rim lip.

ADAPTOR
ADJUSTMENT —— [
KNOB

WO\ \— SPADE SLEEVE
N\

\ SAFETY CABLE

Align the two lower external rim studs on the outside of the upper wheel rim lip and
check that all four rim studs will engage the outside of the wheel rim lip.

NOTE: If the rim/tire profile does not accept the adaptor rim studs, install
spade sleeves over the rim studs. If spade sleeves are needed
on one front wheel, they must be used on both front wheels. If
spade sleeves are needed on one rear wheel, they must be used
on both rear wheels.

Turn the adaptor adjustment knob to firmly grip the adaptor onto the wheel.
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Connect the sensor safety cable to the air valve stem.

Test the security of the installation by lightly tugging on the wheel adaptor.

Connecting Conventional Sensor Cables

Connecting Sensor Cables with Optional Rack Wiring Kit
Connect each sensor to a rack wiring box with short sensor cables.

Connect a front rack wiring box to the console with a long sensor cable.

Connecting Sensor Cables without Optional Rack Wiring Kit
Connect the two rear sensors to the front sensors using sensor cables.

Connect the two front sensors to the console using sensor cables.

Compensating Conventional Sensors

General Compensation of Conventional Sensors

The sensors must be compensated to eliminate error in angle measurements caused
by runout of the wheel and wheel adaptor.

The default setting for the alignment console is set for 3-point compensation. The
default setting can be changed in Aligner Setup for either 2-point compensation or
3-point compensation (Pro-Comp® compensation).

The operator still has the option to override the default setting by adding
2-point compensation and rolling compensation in Aligner Setup under the Sensors
heading / Compensation Options.

When these compensation options are added, softkeys will be available during the
compensation procedure.

If a sensor that has been compensated should require re-compensation, pressing the
compensate button twice within four seconds will begin the new procedure.

When pressing the sensor compensate button, momentarily depress (do not hold the
compensate button). Also, do not disturb the sensor until the red LED responds.

Sensors may be compensated in any order; however, these precautions must be
followed:

If a sensor is removed from a wheel, that sensor must be re-compensated
when reinstalled. The other sensors do not need re-compensation.

During 2-point compensation and normal operation of conventional
sensors, be certain no obstructions are blocking the infrared beams
between sensors. Should a blockage occur, the affected sensor(s) shown
on the illustration on the CRT will flash on and off and the displayed toe
meas urement of the sensor(s) will go blank until the obstruction is cleared.

When compensating sensors mounted to the vehicle drive wheels, place
the transmission in NEUTRAL.

The lift rack should be level on leveling legs.
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Roll-Check® Measurement Feature

After performing rolling compensation, it is necessary that the vehicle is
steered ahead and that “Total Toe” is not excessive. Roll-Checka verifies
that both of these conditions have been met.

Vehicle Specifications

The “Vehicle Specifications” primary screen shows the vehicle identification and its

alignment specifications.

Chavrolsl = Cavaler : 2002

Front

Left Camber
Right Camber
Cross Camber
Left Caster
-Right Caster
‘Cross Caster
Tedal Toe

Left 541

Right Sl

Rear

(-0 20
-0.20°

3

Tol. ]
0.70° &
0.70° =
0.70° i
0.75* %
0.75° S

&

o B
-

@

Left Camber
Right Camber
Total Tos
Thrust Angle

Wimw or edit the specifications.

Show Secondary Measuremants
Specifications & Adyustmonts

0.25°
0.25°
0.20%
0.25*

This primary screen is displayed by pressing “Vehicle Specifications” on any other

primary screen. To change to one of the other primary screens, change to the second
row of softkey labels, and press the appropriate softkey.

The “Vehicle Specifications” primary screen is used for the following purposes:

Viewing the identification of the vehicle.

Viewing the specifications of the vehicle.

Manually entering the specifications of the vehicle.

The “Vehicle Specifications” primary screen is also used for:

Recalling vehicle specifications from the specification memory.

Storing vehicle specifications into the specification memory.

Reading and writing notes which are attached to the specifications of a

vehicle.

Setting the display units and formats for specifications and

meas urements.

Primary and Secondary Specification Groups

The specifications and tolerances are shown in two different groups:

“Primary Specifications” are the usual camber caster total toe and thrust

angle specifications and tolerances.

“Secondary Specifications” are S.A.l., toe-out-on-turns and maximum
steering angle specifications and tolerances.
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You may select “Show Primary Specifications” or “Show Secondary Specifications”
from the “Vehicle Specifications” primary screen. “Secondary Specifications” displays
both the front and rear axle. Secondary Specifications can be accessed from any
primary screen where the “Show Vehicle Specifications” softkey is available.

Vehicle Specification Memory

The “Recall Specifications” popup screen allows vehicle specifications to be recalled
and stored in the specification memory.

The “Recall Specifications” popup screen is displayed by pressing “Recall
Specifications” on the “Vehicle Specifications” primary screen.

-

» Specification Databnsa
_mFactory USMEnglish 10240 Copyright {¢] 3002 Huntes Enginesting

= Acura =

* Alfa Romeo

= AMC

= Bisdi

- BMW

= Bulck

= Cadillac

= Chevralet Truck & Rear Whael Drive Van
Chirysler

Dacwoo

= Daihatsu

= DoLorean

O B fon ¥ @ ek

= Dodge
= Dodge Truck & Rear Whieel Drive Van

Select an item and prass "OK"

e | 4 M F | o |

Specifications may be recalled from “Factory Specifications,” based on original
equipment manufacturer specifications, “Factory Amendments,” or “User

Specifications.” “Factory Amendments,” and “User Specifications" are created and
stored into the computer’s memory by the equipment operator.

Although the specification database is extensive, some vehicle manufacturers and/or
specific models may not be included in the factory specifications memory. Locate the
alignment data in the alignment specification book or vehicle manufac turer’s service

manual and manually enter the specifications on the “Vehicle Specifi cations” display.
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The manually entered specifications may be stored in computer memory to be
recalled at a later time. Refer to “Selecting User Specifications”.

Pressing “List Abbreviations” identifies a list of abbreviations used in “Factory
Specifications.”

ABRS = Ant-lock Brakes |
ac = Al-condtioning
AT = Aulomatic Transmession
AUTO = Automatic Transmission
AWD = AN Wheed Do
Act. Susp = Active Suspension
Alr Busp = Al Suspensian
bt = Bias Tires
Bus = Bus, Autobus
hsns, = Busimass
-] = Cubic Centsmeters
chas, cabh = Chassis Cab
chas, = Chassis
ai = Cubic Inches
E:ﬂ: = Conwartikia
eyl = Cytindar {4 cyl, 6 oyl, ate.) 4
Wisw the abbreviations, then press "OR™.
+ =5 3 o

Also displayed in Recall Specifications is the “Quick List.” The “Quick List” displays all
the vehicles most recently worked on, as shown below.
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Choed Treaeh & M Whwad Drbvn ooy - P TEOGS00MS30 Fichan 404 (1M 1 19000 200062 : Evtwsded Cok
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Fora Trissh & Fuer #7we Dries Van | e goa | i3
M 29 VPRI - i W W
eEwwani - Sorcrs - 1EATH
B kg s - BC d  R 1  ; R 1
B EaEper M | Gullesder 450 7007 18 J000 - Seuaed 1600
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The Quick List is not erased, but each new vehicle entry overwrites an older entry.

Vehicle Recall Specifications Selection

To recall the specifications from the specification database, begin by pressing

* ool ¥ o highlight the manufacturer of the vehicle being aligned. Press
“OK” to select the highlighted manufacturer. The screen will change to show the
models available for the selected manufacturer.

32 . 2. Basic Operation Information WinAlign Version 7.0 Operation Manual



-

» Specifieation Databasa
» Faclarny US{Engliah 1624 Copyright {c] 2602 Hunder Englnesiing
_EChovialet
« Bel AlnBiscayne
= Beretta
» Camaro
= Capricel] Rear Wheel Drive (198586

3
bl

= Celebrity

= Chevelle

» Chavette

= Chevy I

= Citution

* Corsica

= Coryair

= Corvette

» Geo Spectrum

§x e fon D

Select an item and prass "DK"

‘WebSpecs™ f m ‘ ! (n] 8

Press . # lor . ¥ to highlight the vehicle model. Press “OK.” Continue in this
manner until the vehicle is completely identified. When the vehicle is identified, the
specifications will be recalled and the screen will change to the “Vehicle
Specifications” primary screen.

At any point in the selection sequence, you can type in the desired selection using

the keyboard. For example, when selecting the vehicle manufacturer, you can select
“Chrysler” as follows:

Type “C”; the selection changes to “Cadillac.”
Type “H"; the selection changes to “Chevrolet.”
Type “R”; the selection changes to “Chrysler.”

The more letters typed the more accurate the selection. This is also valid within the
vehicle make selection.

In Set-up, you may select one of four sequences by which the vehicle is identified.
The four choices are:

Optimal

Year, Manufacturer, Model

Manufacturer, Year, Model

Manufacturer, Year and Model

Selecting from the Vehicle Lists

The factory specifications stored in the system are based on industry data available

at the time of entry. Because specifications are subject to change, refer to vehicle
manufacturer’s service manual and service bulletins if a question arises.
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Selecting “User Specifications”

The system can store “user entered” specifications in addition to those contained in
the factory specification memory. These specifications may be for older vehicles no
longer in the factory specification memory, or a user may modify factory
specifications for a specific vehicle. These specifications may be recalled and used
during an alignment.

To recall specifications from the “User” specification memory, the “Recall Specifica-
tions” popup screen must be currently displayed:

Press . ® or . ¥ lto highlight “Specification Database.”

Press “OK.” The screen will change to a list of possible database selec-
tions.

Press ® or | ¥ |toselect “User” and press “OK.” The screen will
change to list user entered specifications.

Press . ® or © ¥ |to highlight the desired item and press “OK.”
The vehicle specifications will be retrieved from the “User” specification
memory. When the specifications have been retrieved, the screen will
change to display those specifications.

Editing Specifications

Entering and Editing Specifications

If specifications for a vehicle are not included in the factory specifications memory,
the alignment information must be found in the alignment specification book and

entered manually. It may be necessary to change the specification or tolerance of an
existing specification.

To change or enter a value on the “Vehicle Specifications” display, press “Select Next

Value” or “Enter” to advance to the desired field. Enter the new specification and
press “Select Next Value” or “Enter” to replace the existing specification.

Chavrolsl © Cavaler : 20032

Front Spec. Tol. %
Left Camber | -0, 20| 0.0 ﬁ
_Right Camber =0.20° 0.70% ]
Cross Camber 0.70° -
Left Castar 4.10° 0.75* 2
-Right Caster 4.10¢ 0.75* e
“Cross Caster 0.50* a
Total Toe 0.10° 0.20° ;
Left SAl e L
Right Sal o L] -
Rear @
Left Camber -0.25¢° .25%
Right Camber -0.25° 0.25%
Total Tos 0.20° 0.20*
Thrust Angle 0.25*

Wimw or edit the specifications.
Recall Ehow Secondary Miount
Specifications Specifications Egnsors

Tolerances must not be “0.”
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Specifications may be entered as whole numbers (1), whole numbers and fractions
(1 1/2), fractions (1/2), decimals (0.5), degrees (1.01°), or degrees and minutes (1°
30’). Use the following methods to enter alignment specifications using the current

display units.

NOTE:

Display units (i.e. degrees to inches, degrees to degrees and
minutes, etc.) can be changed from the “Vehicle Specifications”
primary screen. Refer to “Selecting Display Units”.

Use the “Space” key to separate whole numbers and fractions.

For example, 2 1/2° would be entered as,
Press and “Select Next Value.”

Use the “Space” key to separate degrees and minutes.

For example, 2° 15’ would be entered as,
Press and “Select Next Value.”

If the degrees and minutes specification is less than 1°, enter a “0” for degrees.

For example, 6’ would be entered as,

Press EI EI and “Select Next Value.”

NOTE:

Specifications are assumed to be positive unless the negative (-)
sign is positioned before the specification value.

When “Select Next Value” or “Enter” is pressed, the value is entered and the cursor
advances to the next entry field.

A CAUTION: Values are not entered until “Select Next Value” or “Enter” is pressed.

Specifications and tolerances may be changed at any time during the alignment by

pressing “Vehicle Specifications” and advancing the cursor to the position for the new
value to be entered.

Selecting Specification Formats

Specifications may be displayed in a symmetrical or non-symmetrical manner.
Specifications that use an equal tolerance range for an angle such as:

specification tolerance

Left camber 0.50° + 0.25°

These are called symmetrical specifications because the tolerance range extremes
are equal distance from the preferred specification. This permits a + value to be used
as a tolerance and does not require two placeholders for tolerances. Symmetrical
specifications are most common.
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Non-symmetrical specifications use an unequal + tolerance such as:
specification + tolerance - tolerance
Left camber 0.50° 0.50° 0.30°

The tolerance values require two placeholders on the specification screen because
the tolerance extremes are unequal distances from the preferred specification.

Press “Set Spec Format,” if individual + and - tolerance values are to be entered. The
screen will change to display a positive and negative tolerance position for each
specified angle.

| Chavroisl = Cavalir @ 20002

‘Front Spec. -Tol. +Tol. ¥
| Left Camber & -0, 20 Q.70 0.70° ﬁ
" Right Camber -0.20° 0.70° 0.70° &
| Cross Camber 0.70* nr
| Left Caster 4.10° 0.75° 0.75% =
-Right Caster 4,10° 0.75° 0.75° p
Cross Caster 0.50*
Total Toe 0.10° 0,200 0.200 2
Left 5Al L L e
::Hm.ism a L] LR
‘Rear @
Left Gamber -0.25° 0.25° 0.25°
| Right Camber 0. 259 0.25¢° 0.25°
| Total Toe 0.20° 0.20° 0.20°
 Thrust Angle 0.25*
Wimw or edit the specifications.
St Sat Ecloct Ablgriment
D'SFl:lj’ Units EPIHZ Farmas Pt | L Procedure

If the format is asymmetric and the “+ tolerance” is not equal to the “ tolerance” for at
least one tolerance pair, then the screen cannot be changed to symmetric format.
Attempting to do so will generate an error message.

T LFE|

__l.n.--hﬁ-r.ﬂﬂl—hl‘l:'l'lpiﬂ 1|

‘Front Spec. -Tol. +Tol.

| Left Camber -0.50° 0.25° 0.25*

| Right Camber -0.50° 0.25° 0.25°

| Cross Camber L

| Left Castor 1.17* 0.50° 0.50*°

- Right Caster 1.17° 0.50° 0.50*

“Cross Caster *

[ Total Toe 0.o0° 0.13° 0.13°
Left SAl ° o °

Asyminetic specificalions cannot be combined.

Press “Enter” or “OK” to clear this error message.
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Reducing Tolerances
Tolerances that are too large may allow a less than desirable alignment while
tolerances that are too small may make adjustments difficult.

Pressing “Reduce Tolerances” will reduce the specification tolerances to the
following:

front and rear camber tolerance to + 0.25° (1/4°),

front caster tolerance to + 0.50° (1/2°),

front and rear total toe tolerance to £ 0.06” (1/16”, 0.13° or 1.5 mm
depending upon toe units selected).

The actual angle specification will not be altered and only tolerances greater than
these will be reduced.

Storing Specifications

Specification Notes

A “specification note” is a block of text that may be attached to a vehicle specification
and stored with the specifications in the specification memory. The note may be
stored with factory specifications, factory amended specifications, or with user
specifications.

NOTE: Some factory specifications may already have a note attached.
This might be a technical service bulletin, or some tip that may
aid you in selecting the vehicle or adjusting its alignment.

To enter and store a specification note, do either of the following:

Recall the specifications in the usual manner. On the “Vehicle Meas-
urements and Adjustments” primary screen, press “Show Spec Note.”

OR

Open the “Recall Specifications” popup screen. Select the vehicle, press
“OK” for the final selection. The “Show Spec Note” softkey will be available
on the screen at this point. Press “Show Spec Note.” This allows you to
view the note without recalling the specifications.

The “Specification Note” popup screen will appear.
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Cheviolel . Cavaler - 2000

@ MBS oo i @ pnbol

Edit 1 gpecificalion nabe, then press "0K,

Cancel 0K

Use the keyboard to type and/or edit the note as desired. Pressing “Cancel” will close

the popup screen without altering the note. Pressing “OK” will store the note in the
specification memory with the vehicle.

If a vehicle in the specification memory has a note attached, it will have a small
image of a “note with a paper clip” next to it (as shown by the arrow) in the “Recall
Specifications” popup screen.
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Storing “User Specifications”
The program can store vehicle specifications that you enter and identify directly.

These specifications can take two forms:

They can be manually entered onto a blank specification screen.

They can be derived from a factory specification by recalling and then
editing the specifications for a vehicle.

The specifications can then be stored in two locations:

If they were manually entered onto a blank specifications screen, they can
be stored in “User” specification memory.

If they were derived from a factory specification, they can be stored in
“User” specification memory or they can be stored in the “Factory”
specification memory as an “Attachment” to the factory specification.

To store a specification:

On the “Vehicle Specifications” primary screen, press “Clear All
Specifications.” Then manually enter the specifications in the usual
manner.

OR

Recall the vehicle specifications from the specification memory. Then
manually edit the specifications as needed. This derives the specifications
from the factory specifications.

When the specifications are ready to store, press “Store Specifications.” The “Store
Specification” popup screen will appear.

B

Fuard Teuich & Rear Wieel Drive Van - Bronco 434 : 1971

This spac = derived from the: following factory spec: %j
Fard TruckiVan 78 Bronca 4x4 r",_1
Spac Mama: 5
| Tam's Show Treok |
Spec Mobe: f:
b

»

L]

Edlit i spec aame and spec nate, than press "0
Sedect
Cancel E Mot Flaid (=% l

Type in the identification of the vehicle. This is the name of the vehicle that will
appear on the “Specification Recall” popup screen, and at the top of the “Vehicle
Specifications” primary screen.

Press “Next Field” or “Tab,” and the cursor will move to the “Spec Note” field. Type in

any desired notes concerning the vehicle, such as Technical Service Bulletin
information.
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Press “OK.” If the specifications were not derived from a factory specification, they
will be immediately stored in the user specification memory. If they were derived from

a factory specification, the “Specification Location” popup screen will appear. Now
you must decide where to store the specification.

Ford Trch & Bear Whieel Drive Yan | Brance 554 1870 )
This spec is darivad from the following factory spec ﬂ
Ford Truck/Van 78 Bronco 4X4 g
You entered the following spec name I;I
Tom's Show Truck
e
You may store the spe in the actory spec lisl” as! i
i =
Ford TruckMNan 78 Bronoo 4X4 (1 Amendment Follows) 4
Ford TruckMVan 78 Bronco 4X4 [Tom's Show Truck] -
- -
O, you may stone the spec in the *user spec lkst” as: o
Tom's Show Truck @
Select the location to store thas spea.
Store in Etore In
b User Specs Factory Specs

Press “Store In User Specs” or “Store In Factory Specs” to specify the memory where
the new specifi cation will be stored.

When saving to “User” specifications, if the specification ID is already used in the
memory, a screen will appear stating “A specification with this ID is already in the
database. Do you want to replace it?” Pressing “OK” or “Enter” will replace the
specification.

When saving to “Factory” specifications, if the specification ID is already used in the
database, the specification will be saved as an AMENDMENT to the factory specifi-
cation already in memory.

For recalling User Specifications, refer to “Selecting User Specifications,” page 65.

Factory Amended Specifications

“Factory Amended Specifications” are specifications that are derived from and stored
with a factory specification. The procedure for doing this is discussed in “Storing
Specifications.”

Select “Show Spec Databases.” Then select “Factory Amendments.” This displays all
vehicles that have a “Factory Amended Specification.”
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Select an item and prass "OK"

WehSpecs™ f ﬂ “, ak

The most likely use of a factory-amended specification is that the manufacturer has
issued a Technical Service Bulletin that does one or more of the following:

It alters the factory specification.
It details a special service procedure.
It warns of alignment problems.
It warns of warranty procedures.

By having a “Factory Amended Specification” in the specification memory, these
items are brought to your attention, as you recall the specifications. This way, you do
not have to remember the Technical Service Bulletins.

On the “Recall Specification” popup screen, when there is an amended specification
that is derived from the factory specification of the vehicle being aligned, highlight
that specification and view its “Specification Note.” This note is intended to explain
the use of this specification instead of the factory specification.

If there is a Technical Service Bulletin, store a “Factory Amended Specification” as
detailed in “Storing Specifications.” The “Specification Note” should contain the
contents of the Technical Service Bulletin.

WebSpecs.Netd Online Specification Database

WebSpecs.Net™ is an on-line, Internet-based, alignment specification database
designed to be accessed from any PC with an Internet connection.

NOTE: The WebSpecs feature is available in WinAlign® 5.1 and above,
but the specs downloaded from a remote PC are only useable on
versions of WinAlign® 6.1 and above.

Selecting Display Units

Do not underestimate the importance of selecting the display units. Although

the ability to change display units can be beneficial, the factory specifications are
displayed in the format designated by the manufacturer.

Press “Set Display Units” in the “Vehicle Specifications” primary screen. The
“Alignment Measurement Units and Formats Setup” popup screen will appear listing
“Current” and “New” settings.
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NOTE: The “Alignment Measurement Units and Formats Setup” popup
screen may also be accessed by selecting “Alignment
Measurement Units and Formats” from “Aligner Setup.” Refer to

“Aligner Set Up”.

This popup screen allows the units and formats for the various alignment displays to
be changed. Both the “Current” and “New” settings are shown as example

measurements.

iy vt i
Webdpecs - Haida - 2000 - 3080 10 2001 | Recalled: 11503

Cambar aid Casler Display Farmal
Toe Display Format

Wheslbase and Track Widilh Display Farmat

This selactian Alows yau 1o sal up the desplay wnits and farmats

for cambesr, casber, SAL and included angle

@ mEEs fon F @R R

‘o Display Format
ngle Display Format
Heaight Dssplay Foomat

i Format

Salect an item o conligure, then press "Set Uip Selected llem”.
s + B 3 |55
Press. ® lor ¥ o highlight a display format type. When a parameter type
is highlighted, a brief explanation of the measurement type appears.

Press “Set Up Selected Item.” The “Units and Format Selection” popup screen
appears to allow the units and formats to be selected. This popup screen continues
to show the current and new settings for all the display formats.

Currsnk Mew
Camber and Caster Display Format L el b ot B
Toe Display Farmat : ,E @ ,E °
Thrust Angle Dispkay Format Jo1e o1
Ride ! Format
Traad Depth Display Format 1. 1,001

‘Wheslbase and Track Width Display Format

e | 2 M3 [ o

Press . ®* lorl ¥ 1o highlight the desired units, then press “OK.” The screen
changes to show the formats available for the selected units for the display format.

Press . ® lor . ¥ |to highlight the desired units, then press “OK.” If the
selected format is fractional, a third selection must be made, in the same manner, to

select whether the fractions should be reduced.

42 - 2. Basic Operation Information WinAlign Version 7.0 Operation Manual



When the final choice is made, the popup screen closes and the display returns to
the “Alignment Measurement Units and Formats Setup” popup screen. The new
example for the display format shows the selection just made.

Press | ® lor ¥ | to highlight another display format and continue to set up
the units and formats.

If the change(s) should be applied only to the current vehicle, press “Apply New
Settings.”

If the change(s) should be applied to the entire factory database each time the
system is powered up, press “Set As Default.”

Press “Exit” to return to the “Vehicle Specifications” screen.
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Vehicle Measurements and Adjustments

Vehicle Plan View Status Indicator

The “Vehicle Measurements and Adjustments” screen shows a graphic illustration of
a vehicle and the measured alignment angles.

Saract reguirnes
b g i,

xe

@ wiws e il E

Show Show Measure
Mot Axle Bar Graphs Castor

The purpose of the vehicle plan view status indicator is to illustrate:

The geometry of the vehicle under alignment.

NOTE: This feature is more useful for truck applications because
automobiles all show similar alignment geometry.

Where and how the sensors should be mounted.
Which axle of the vehicle is currently displayed.

The current status of the sensors, transducers, and sensor
communications.

The indicator appears on the display when:

The primary or popup screen actively uses the sensors to measure or
adjust the alignment.

An alignment procedure is being selected, where one or more instances of
the plan view are used to illustrate the steps of the procedure.

During Virtual View and ExpressAIign® screens.
The indicator shows:
The vehicle geometry.
The currently required sensor mounting locations and orientations.
Which axle the measurements and adjustments currently apply.
Which axle is currently selected (which applies to jacking up the axle, etc.).
The individual wheels turn red when a sensor problem is present.

To change the displayed axle measurements, click on a wheel of the indicator with a
pointing device, or press the softkey for “Show Next Axle.”
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Bar Graph Adjustments

Bar graphs are used to show alignment angle information for each wheel. These bar
graphs indicate the difference between the actual measurements of the vehicle and

the recalled specifications. The adjustment tolerances determine the size of the
center areas of the bar graph.

Softkeys labeled “Show Next Axle,” “Show Bar Graphs,” and “Show Next Bar

Graphs” are available to access adjustment displays. The system utilizes both bar
graph and digital adjustment displays.

The numerical values below the bar graphs represent the actual measurement. The
“ideal” or “preferred” adjustment would find the wheel position indicator arrow

centered over the white line of the center bar and the numeric value reading the
preferred specification for the vehicle.

A red bar graph indicates the measurement is out of tolerance. On standard bar
graphs, an “X” indicates the measurement direction on the bar graph is beyond the
range of the bar graph. The “X” will change to an arrow when the measurement is
adjusted into range of the bar graph.

As the vehicle is adjusted, the wheel position indicator moves in the direction of the
adjustment. As the adjustment approaches the acceptable tolerance range, the

center area of the bar graph grows. When the adjustment is within tolerance, the bar
graph changes to green.

Range Virtual View Standard
3-D Bar Graphs Bar Graphs

Out Of Tolerance
(beyond range of the

graph)

8.4°

Out Of Tolerance

i_-

Acceptable Adjustment
(within tolerance)

Preferred Adjustment

d__
©0.8°
_i_
S 0.4°

If no 3-D bar graph is shown in Virtual View or the standard bar graph color is gray:

Either “no specification,” a “zero tolerance,” or “no tolerance” is entered for that angle.
OR

The sensors are experiencing some problem that prevents measurements, such as:
the sensor is unplugged, uncompensated, or the toe beam is blocked.
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Bar Graph Groups
The bar graphs can be viewed in various groups. Three examples are shown below.

i CTra
el s bt el bk uﬂﬂﬁ:u

Show Ehow | Show Mest I Rum
Rk Fouls Mssseuisnts E Gt Ex Il

1
1

Total Toe Right Toe

bd B L ST TSR
IE iRy ifeeRoi

Adjust ents as e o Adjust ents as e -
Show Show Show Moxt I Run Show Show Show Noxt I Fun
Hons Aly Mis e i o Gt Ex .l Honk Al Msas T o G Ex Il

To view an alternative group or single bar graph, press “Show Next Bar Graphs.”
Repeat to view the next bar graph group. When all enabled bar graphs have been
viewed, the first enabled bar group will appear when “Show Next Bar Graphs” is
pressed.

To view a single bar graph select the desired bar graph with a light pen or mouse.
The system will “zoom in” on the selected bar graph and all other bar graphs will be
removed from the screen.
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To return to the previous bar graph display, click on the current bar graph with a light
pen or mouse.

Like the “Vehicle Measurements and Adjustments” screen, cross camber and caster

can now be displayed on the adjustment bar graph screen using the context sensitive
menu.

+ 0000 - Swdan :

v i vt ok ik i o e 3
Front w
&
-
i
e
in
e
#
o
N
-
- L
Shaw Show i Show Next I Fum
Hext Axle Measuremants Bar Graphs Ex Ii

Front Axle Bar Graphs Groups, Rear Axle Bar Graphs Groups, and Cross Bar
Graph/Additional Cross Angles may be setup in aligner setup.
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Context Sensitive Menu
A context sensitive menu is available on the bar graph adjustment screen.

To view the menu, move the arrow cursor to the desired bar graph with a light pen or

mouse, then press and hold. Pressing the “Tab” key will also cycle through each
context sensitive menu.

The items listed in the menu will depend upon which bar graph is selected. The menu
may contain some of the following items:

Zoom In Zoom Out

lllustrate Adjustments Video Adjustments

Animation Adjustments Adjust with Eccentric Cams
Adjust with Shims Adjust Toe with WINTOE®®
Measure Caster Measure SAI/IA

Set Units and Formats Select Bar Graph Groups
Show Specs Hide Specs

Show Cross Bar Graphs and Adjust With Automatic Bushing
Additional Cross Angles Calculator®

Truck & Rasr Wheel Gaies Van : FIOBTRED : 432 - 10538 ; axcept 1363-86 Laghinieg

o i 3l %
=
= I §
o g
= &
B =
% &
3 i
__ : #
; Caster g =55 r.%
: .
I kA
- -
Save the “before” alignment measuremants,
Adjust Measure Make Additonal | Make Additiamal | Shaw |§ " Werify |
Tao Zero Caster Maasurements: Ad|ustments Bext Axle L) ts Bar Graphs Caster

To select the desired item, continue moving the light pen or mouse until the desired
item is highlighted.

Release the light pen or mouse button. The selected popup screen will appear.

Context sensitive menus are also available on power feature adjustment bar graphs.
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Automatic Bushing Calculator

CAMM-Control Arm Movement Monitor

Alignment Procedure

Although the program begins a specific type of alignment, other types of alignment
can be selected on the “Control Alignment Procedure” popup screen.

The aligner can be set to default to the type of alignment that will usually be
performed. Some vehicle manufacturers recommend a particular type of alignment.
This information is part of the stored factory vehicle specifications and will change the

aligner to the recommended alignment type when the specifications are recalled,
regardless of the default selection.

Measuring Caster, S.A.l., and Included Angle

The “Measure Caster” display provides guidance through the procedure to measure
Caster or Steering Axis Inclination (S.A.l.) and Included Angle (I.A.). At times,

measuring S.A.l., I.A. or turning angle may be useful “tools” to help determine front
suspension or steering system problems with a vehicle.

Steer the wheels as directed.
W installad. remove the brake pedal
depressar.
It locked, undock the front Sensoas.

2
-
o
=
Hi
=
i
=
i

L]
=
Falloe the instructions.
Salect Eypass
RN Measurement Mleasuroment

Horizontal bar graphs are used to indicate wheel position or angle position in relation
to the preferred position or specification. The center of each bar graph represents the
preferred position of the wheel(s) or angle.
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The Caster measurement display uses graphics and horizontal bar graphs to guide
the steering of the wheels through the caster turn.

A wheel position indicator (either an “X” or an arrow) is positioned within the bar
graph and shows the position of the wheel(s). The wheel position indicator will be left
of center if the front wheels are steered too far to the left, right of center if the front
wheels are too far to the right, or in the center valley of the bar graph if the front
wheels are steered correctly (null position).

An “X” on a red bar graph indicates the wheels are steered beyond the range of
measurement. Steer the wheels in the direction necessary to move the “X” toward the

center of the bar graph. The “X” will change to an arrow when the wheel comes into
range of the bar graph.

NOTE: Total toe conditions greater than 2 inches or 4 degrees should be
corrected prior to steering caster.

As the wheels are steered in the proper direction, the arrow will move toward the

center. As the wheel approaches the acceptable tolerance, the center area will get
larger. When the wheel is within tolerance, the bar graph will change to green.

X

Steered out of range (right)

When the wheel is in the proper position, the arrow will be over the thinnest section of
the bar graph. The aligner will save the measurements and the bar graph will
disappear.

Steered too far (right)

Steered correctly (null position)

NOTE: Itis not necessary to perfectly center the arrow in the bar graph
when steering to measure caster, caster and S.A.L/L.A., or
S.A.L/LLA. The wheel position is acceptable when the arrow is
positioned within the center valley of the bar graph.

NOTE: If WinAIign® determines that the brakes are applied or sensors
are unlocked while measuring S.A.l., a prompt will appear asking
you to check the sensors and/or brakes.

NOTE: DSP400 Sensor Only:
Unlike conventional sensors, DSP400 Targets should not be
unlocked and re-leveled if the target has rotated so that it is not
level after measuring caster.
If the DSP400 Sensor targets have rotated so that they are not
level after measuring caster but before adjusting caster, “Match
Caster Adjust to Measured Caster” may be selected from the
caster pull-down bar graph. This will allow WinAlign to
electronically compensate for rotation.
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Measuring Caster

Press “Measure Caster” on the “Vehicle Measurements and Adjustments” primary
screen. The “Caster and S.A.l. Measurement” popup screen will appear.

If “Caster Only” is not the default:

Press “Select Measurement,” the “Caster Measurement Selection” popup
screen will appear.

m o i |

@ WBES el R @ Bl

Select this measurement if you would like to measune caster
anly during the casier steer procedune,
asbarCasler (Caster and SAUA]
AlIA Only
Sabect the desired measuramant.

Cance + A 3 oK

Press | 4 or ¥ |until “Caster Only” is highlighted.

Press “OK” to select the measurement. The “Caster and S.A.l.
Measurement” popup screen will appear.

NOTE: This selection will not change the aligner default setting. When
the aligner is reset, the default settings will be applied.

Lower vehicle if raised and remove brake pedal depressor if installed.
Loosen the front sensor lock knobs.

A single bar graph is displayed along with a prompt to steer the wheels to the
straight-ahead position.

Steer the wheels until the wheel position indicator is within the center valley of the bar
graph and hold steady. The aligner will save the measurements and the display will
change to show two bar graphs and prompt to steer left. Depending on conditions,
you may be required to press “Ready” to continue.
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it instaliad. remova the brake pedal
depressar.
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Fallow the instructions.
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cancel Mz asurement Mlgasuramant

The left bar graph indicator is controlled by the left wheel, the right bar graph
indicator by the right wheel.

Observing the bar graph display, steer the wheels to the left until either wheel posi-
tion indicator is within the center valley of its bar graph. Hold the steering wheel
steady.

The measurements will be saved and the bar graph will disappear.

Continue to steer the wheels until the remaining wheel position indicator is within the
center valley of its bar graph. Hold the steering wheel steady until that bar graph dis-
appears.

Two new bar graphs will appear and the steering wheel display will indicate to steer
to the right.

I taimed, |owar he vahicla
Steer the wheels as directed.
Hinstalbad, remove the brake pedal
depressar.

It locked, undock the front sensoes.

@ & aEus FealR @ i

L2}
=
Fallow the instructions.
Saloct Eypass
Cancel Beasurement Bleasurament

Observing the bar graph or virtual view display, steer the wheels to the right until
either wheel position indicator is within the center valley of its bar graph. Hold the
steering wheel steady.

The measurements will be saved and that bar graph will disappear.

Continue to steer the wheels as indicated until the remaining wheel position indicator
is within the center valley of its bar graph. Hold the steering wheel steady until that
bar graph disappears.

A single bar graph will appear.
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Steer the wheels straight ahead until wheel position indicator is within the center
valley of the bar graph. Install the brake pedal depressor and level and lock the
sensors.

E
| Pord : Taimus @ J000- - Sedan

-—

iy B W,

Lo Stesr the wheels as directed.
Install the beake pedal deplesso
Lewe| and lock the sensors.

[T T T E

Follow the snstnuctians, then press Ready™

Sadoct
=0 Measuremaent oy

Press “Ready” and the “Vehicle Measurements and Adjustments” primary screen will
reappear.

These are the initial measurements of the vehicle. Press “Save ‘Before’ Measure-
ments” to save them for the printout. If “Set steering wheel status when
measurements are saved” is enabled from “Aligner Setup,” the screen will change to
the “Save ‘Before’ Alignment Measurements” popup screen. Refer to “Aligner Set
Up”.

— -

b

Seenng Wheel Leval Status an Printout
-:-.E mm:mﬂ’.;: T s

Printaul Hote

@ MR e @ SinpE

iz

Shear the wheels as directed, than pless Teady™

St Steasing Bypass
LN Wiheel Status E Weasurament sl

If “Set steering wheel status when measurements are saved” is disabled from
“Aligner Setup,” and all measurements are stable, and the vehicle is steered straight
ahead, then the “Save ‘Before’ Alignment Measurements” popup screen will be
continued through. The screen will briefly appear and the settings will be
automatically saved if everything is stable.

Make sure the vehicle is in the correct condition to save the “Before” measurements.
Jounce the vehicle, then steer the wheels straight ahead until the bar graph indicates
a null position.

For printouts, highlight the steering wheel level status. This message will be
displayed on printouts. In ExpressAIign® it is necessary to steer ahead prior to saving
the current status.
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Press “Ready.” When the measurements are stable, the program will save them for
ExpressAIign®, Work Management printout.

The system will save the measurements and the screen will returg to the “Vehicle
Measurements and Adjustments” primary screen if ExpressAlign™ is not enabled.

Measuring S.A.l. and Included Angle
Press “Measure Caster” on the “Vehicle Measurements and Adjustments” primary
screen. The “Caster and S.A.l. Measurement” popup screen will appear.
If measuring “S.A.L./ILA. Only” is not the default:

Press “Select Measurement,” the “Caster Measurement Selection” popup
screen will appear.

Press _ ® lor % luntil “S.AL/NA. Only” is highlighted.

Sedect this measuremant If you would like o measure SANLA
[Steering Axis Inclination | Included Angle) anly during the casiar
siger procedure,

@ RS el R @ Bl

aster Dnky
anlaiCantar T anid

Sabect the desired measumimant

o | 2 N & | o |

Press “OK” to select the measurement. The “Caster and S.A.l.
Measurement” popup screen will appear.

NOTE: This selection will not change the aligner default setting. When
the aligner is reset the default settings will be applied.

Lock the front brakes using a brake pedal depressor.

Steer the wheels straight ahead.

Jack up the front axle until the front wheels clear the turning angle gauges or rack.
The jack should securely support the vehicle.

Level and lock the sensors.
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Inutall the brake pedal depressor
Stoer the wheels straight ahead
Juek up the axle and suppan i sacumealy
Levvel @nd lock the samsors.

@& wfiws Bl @ il

IE

Foliow the mstructans, then press “Ready”™
Saloct Bypass

cancel Mz asurement Mlgasuramant

Feady

Press “Ready.”

Perform the S.A.l. turn while observing the bar graphs in the same manner as the
caster turn. Refer to “Measuring Caster,” below. When S.A.l. measurements are
completed, the screen will change to the “Vehicle Measurements and Adjustments”
primary screen with the S.A.l. and I.A. measurements shown.

Lower the vehicle.

NOTE: While lowering the vehicle, camber and S.A.l.
measurements will change. However, included angle
measurements will remain constant.

Measuring Caster and S.A.L/I.LA. Simultaneously (FasterCaster®)

The FasterCaster® measurement feature uses a single bar graph indicator instead of
using both a left and right bar graph indicator.

Press “Measure Caster” on the “Vehicle Measurements and Adjustments” primary
screen. The “Caster and S.A.l. Measurement” popup screen will appear.

If measuring “FasterCaster® (Caster and S.A.L./I.A.)” is not the default:

Press “Select Measurement,” the “Caster Measurement Selection” popup
screen will appear.

Press . ® or . ¥ until “FasterCaster® (Caster and S.A.L/LA.)" is
highlighted.

WinAlign Version 7.0 Operation Manual 2. Basic Operation Information- 55



R

Fard | Taws : 2HO41 ! Bedan m
o = P
&
=
H
b
Salect this measuregmant |F you wauld like 1o measure castar and a
SAINA (Steering ks Inclinaticn | Included Angle] during the caster %
Sabech the desired measuamant
Cancl + 1 3 oK

Press “OK” to select the measurement. The “Caster and S.A.l.
Measurement” popup screen will appear.

NOTE: This selection will not change the aligner default setting. When
the aligner is reset, the default settings will be applied.

Lock the front brakes using a brake pedal depressor.
Steer wheels straight ahead.
Level and lock the sensors.

Press “Ready.”

The aligner will save the measurements and the display will change to show a bar
graph and prompt to steer left.

i F
& #
o | &
s =
151 | H
[
AN — — =
E | Install the brake pedad depressor. a
Lewal and lock tha sansors
o Seer the wheels as discted -
@ i
FasterCaster (Caster and ALY ol | ~
Fallors the instruclicns. | Fallow the instructions.

Select | Bryposs Sadect Eypass
AHNOY Measurement H Mieasurement [ s Measarement Measurament

The single left bar graph indicator is controlled by the left wheel.

Observing the bar graph display, steer the wheels to the left until the wheel position
indicator is within the center valley of its bar graph. Hold the steering wheel steady
until the bar graph disappears.

A single right bar graph will appear and the steering wheel display will indicate to
steer to the right.
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Steard the wheels as directed, | Steer the wheels as directed,
Select Byposs Sedoct Bypass
LSO Measrement H Bheasurement | SRES Micasurement Mieasuroment

Observing the bar graph display, steer the wheels to the right until the wheel position

indicator is within the center valley of its bar graph. Hold the steering wheel steady
until the bar graph disappears.

A single bar graph will appear.

Steer the wheels straight ahead until wheel position indicator is within the center
valley of the bar graph.

When the caster and S.A.l. measurements are completed, the screen will change to

the “Vehicle Measurements and Adjustments” primary screen with the caster, S.A.l.,
and included angle measurements shown.

Symmetry Angle/Set Back Measurements

The following measurements are available by selecting “Symmetry
Measurements/Set Back” from the “Additional Measurement Procedures” screen.

Front Set Back

Rear Set Back
Wheelbase Difference
Left Lateral Offset
Right Lateral Offset
Track Width Difference
Axle Offset

Toe Raised Procedures

The “Toe Raised Procedure” is an adjustment that is required for some specific
VW/AUDI models. If one of these models is recalled from the specification database,

the “Toe Raised Procedure” will be automatically entered during the alignment
procedure.
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Ride Height Measurements

NOTE: Ride height specifications should be used only as an initial
screening test. Measure ride height using the OEM procedure to
verify that components meet the OEM requirements.

Ride Height Dependent Specifications

Some manufacturers require ride height to be measured to determine the appropriate
alignment specifications. Enter ride height measurement(s) into the left and/or right
dialog box of “Manual Entry Ride Height” popup screen. WinAlign will use the ride
height data to generate the recommended front and rear camber, caster, and toe
specifications.

Meicedes-Bent - 124 |E Class 1 ] SO NTETEY | Lavel Comtral -

@ e oo Q5

Manisally anfer the ride height values with the keybaand.

M Previaus ak
lustraticn | Hlusaratean |

Zoom

When measuring Ride Height using the RH tool, the aligner will detect which wheel is
being measured, and will zoom to the bar graph and image of that wheel. After the
measurement has been taken, the fender will turn green if the measurement is within
specifications, or red if it is out of specifications, as shown below.

14.9in
14. 4in
Inmart the ride hesght toal fully into the sensor, then it and huH as shown,
Enter With Cl
il il - Il

The screen will remain on the individual wheel for about ten seconds, and then it will
display all four wheels.
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To disable the zoom, press “Disable Zoom.”

NOTE: The screen will not zoom if the keyboard is being used to enter
the measurements.

Printing Ride Height

When “Print Ride Height” is selected all the bar graphs shown on the screen and any
specifications used will be printed.

Harn At [hice

Addrems 1 Main whrest
B Leais, MO £3044

Talephons 314-BBG-GERE

‘Wicrk Phans 214-111-1111

Walsigle (VIH)

Lt a1t

Calor Hius

Yoar: g

Teshniolan ik

Milaaga 1san0o

Tome Prirted A0S 3:56 P

Buick : Century ; 199356
94 220 ~Sedan~ ~with~ 185TER14 tires (CE)

Left Front Right Front

14, Bin

414,80
14. 4
Ride Heigh Ride Heigh
Front Cross Ride Height
Left Rear Right Rear

-

14.5mn

Ride Heigh

4. 5in

Ride Heigh

Rear Cross Ride Height

Ride height specifications should only be used as an initlal screening test.
Measure ride helght using the OEM procedure to verify that components mes’
QEM requiremants.

Tire Condition

The tread condition, tread depth, and tire pressure should be evaluated, before
continuing with the alignment procedure

Tire Information

Tire information entered in the “Edit Tire Information” popup screen will appear on the
printout summary.
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lllustrating Vehicle Adjustments

WinAIign® software contains illustrations for adjustments. These illustrations are
drawings and photographic images of the Original Equipment Manufacturer's method
of adjustments. They also provide instructions or information necessary to make the
adjustments.

Rear Adjustments

Rear Shims

Full contact shims can be used to adjust the camber and toe of the rear wheels of
some vehicles. The shim is mounted between the hub/spindle assembly and the rear
axle flange. The shim is tapered, which changes the angle between the spindle and
the axle, thereby adjusting rear individual toe and/or camber.

AWARNING: Do not use a full contact shim on vehicles with
rear disk brakes unless the brake caliper is mounted to the
spindle backing plate, not to the axle assembly. The rotor
and caliper must move together when installing a shim in
the rear.

Adjusting the Shim Display Size

The display can be adjusted such that the shim appears life-sized. Refer to “Aligner
Set Up”.

Front Adjustments

Front Shims

Some vehicles with SLA -type (short/long arm) suspensions have shims placed
between the vehicle frame and the pivot arm of the upper control arm. Placing the
correct amount of shims at each pivot arm mounting point simultaneously adjusts
both camber and caster of the wheel. It is difficult to compute the required shim
changes, especially when the upper control arm is not symmetric. The specification
database includes information that allows the system to correctly compute the shim
changes required, even for non-symmetric upper control arms.

CAMM?® (Control Arm Movement Monitor) for Front Cams and Slots

CAMM® will determine the cam or slot that should be adjusted first (front or rear).
When no adjustments have been made and the adjustment is off the scale an “X”
appears.

WINTOE® Toe Adjustment System

WINTOE® is a software feature that allows the adjustment of front toe on vehicles
with an independent tie rod adjustment for each wheel. Using WINTOE® will provide
the desired toe settings for each wheel and insure the desired steering wheel
position, normally without the need to readjust or touch up settings. Additionally,
WINTOE"™ eliminates the need to lock the steering wheel during toe adjustments.
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Automatic Bushing Calculator® Adjustment Feature

Automatic Bushing Calculator® (ABC) provides assistance in determining the correct
bushing size and proper positioning for the required adjustments.

Adjusting With Axles Raised

A vehicle may require that the wheels be raised to make an adjustment to rear or
front camber and caster. When the wheels are raised, the sensors will move and the
angles will change. If the instructions are followed, the software

compensates for the movement of the sensors to allow accurate adjustment.

Print Selections

Access the print selections from the “Vehicle Specifications” or the “Vehicle

Measurements and Adjustments” primary screens. This screen will also be available
at the end of the alignment process.

Printing the Vehicle

When selecting “Print Vehicle” a second dialog box will open with the options “Before
Measurements,” “Current Measurements,” or “Before and Current.” These selections
can be accessed from the “Vehicle Specifications” or “Measurements and
Adjustments screens.”

Or

o

_ _ _ _ s
The options can be selected by pressing the printer icon “# on the Procedure Bar.

ExpressAlign®Alignment Adjustment System

ExpressAIign® is a feature that analyzes an alignment job and directs the technician
through the alignment and adjustment procedures needed for a specific vehicle.

ExpressAIign® reduces the alignment procedures to the minimum number of steps
required to completely align the vehicle.

ExpressAIign® considers the following for each specified vehicle aligned:
The alignment adjustments that are necessary.
The alignment sequence and specifications for the adjustment(s).
The power tools that are applicable, (such as shims, WINTOE®, CAMM®).
The applicable adjustment illustrations and videos.

Then ExpressAIign® creates a custom alignment procedure that allows the technician
to perform only the procedures needed for the selected vehicle.
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NOTE: ExpressAIign® may display bar graphs and prompt to adjust an
angle that is out of specification that is non-adjustable according
to the vehicle manufacturer. ExpressAIign® displays these bar
graphs to indicate a possible problem within the suspension or
steering components that needs to be diagnosed and repaired for
proper alignment. This is why the manufacturer publishes a
specification for that angle, even if it is not adjustable. There may
also be an aftermarket kit available to make the necessary
adjustment for this angle.

Three levels of ExpressAIign® can be selected from the ExpressAIign® Setup, or a
custom setup can be chosen.

Level | is designed to provide the technician with the maximum amount of help and
support to complete the alignment.
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Level Il is designed to present the optimal alignment procedure while still showing the
user what tools and kits are necessary to complete the job.
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Level Il provides the optimal alignment procedure for the experienced technician.
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ltems may be selected individually for a custom ExpressAIign® setup.

The items available include:

Use WINTOE® if appropriate for Vehicle

Use CAMM® procedure if appropriate for Vehicle
Use Front Bushings if appropriate for Vehicle
Use Rear Shims if appropriate for Vehicle

Show Tools and Kits

Show Adjustment Illustrations

Show Adjustment Videos

Adjust to Half Tolerances

ExpressAIign® can be setup from “Aligner Setup,” or while ExpressAIign® is running,
it can be setup by selecting “Setup ExpressAlign” softkey.

ExpressAIign® cannot be disabled while using “ExpressAlign” to perform an
alignment job. ExpressAIign® can only be disabled from “Aligner Setup.”

After the vehicle is selected, inspected, sensors mounted and compensated, caster is

measured, but before measurements are saved, the “ExpressAIign®“ popup screen
will be displayed as shown below.
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NOTE: The actual procedures displayed will vary depending on the
vehicle and procedures that are enabled or disabled in “Setup
ExpressAlign.”

On the ExpressAIign® screen, press the icon on the procedure bar that corresponds

to the step to be completed. During the procedure, continue to press the next icon on
the procedure bar in order to progress through the procedure. As you go through the
procedure, the current step will be highlighted on the procedure bar.

An icon will be displayed in the “ExpressAIign®“ popup screen for each suggested
procedure.

The procedure created by ExpressAIign® will be displayed in the vertical procedure
bar on the right side of the screen.

Procedures displayed with yellow text in the “ExpressAIign®" popup screen refer to

adjustments that must be made for the specified vehicle. Procedures displayed with
black text are for measurement verification or to provide assistance during the
alignment.

Selecting “Print Analysis” from the softkey panel of the “ExpressAIign®” popup screen

will print all measured angles with the recommended procedures required to adjust
the angles.
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Name JOE CUSTOMER

Address 11 MAIN
ST. LOUIS, MO 63011

Telephone 314-636-5555

Vehicle (VIN)

License VBA111

Color YELLO

Year: 09

Technician ™

Mileage 45189

Time Printed 10/8/01 2:50 PM

ExpressAlign
Chevrolet : Cavalier : 1996-2001

Left Front
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Toe

Steer Ahead

Left Rear
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Camber

ErY-0.05° 0.25"
[ 07370

Total Toe
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Thrust Angle

Current Measurements
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Right Front

Camber
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Caster

Right Rear

et

Cam;r |

Toe

Recommended Procedure
1. Adjust Left Rear Camber and Toe With Shims
2. Adjust Front Camber and Caster

3. Adjust Toe with WinToe

+  Steer ahead will be corrected by adjusting individual toe.

Selecting “Use Half Tolerance” from the softkey panel of the “ExpressAIign®" popup

screen will reduce the specification tolerance to half of the original equipment
manufacturer's recommended tolerance.

If one side of the vehicle is within specification, ExpressAIign® will allow the side that
is out of specifications to be adjusted with the “One-Sided Adjustments” procedure. If
you complete the alignment and an angle has not been adjusted to within

specifications, ExpressAIign® will allow you to select “Cancel,” “Cannot Adjust to
Specifications” or “Check With ExpressAlign.”

Camibar wnd Castai aie ot within Ioleance,
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Selecting “Cancel” will return you to the “Vehicle Measurements and Adjustments”
primary screen.

Selecting “Cannot Adjust to Specification” will allow you to proceed with the angle not
adjusted in ExpressAIign®.

Selecting “Check With ExpressAlign” will create a new ExpressAIign® procedure and
return you to the “ExpressAIign®" popup screen.

Online Features

ShopResults.NET™

The ShopResults.NET™ Online Service is a subscription feature of WinAlign®
software designed to archive alignment results on the web. These results can be
viewed by the shop owner, the vehicle owner, and national accounts having the
appropriate Internet access.
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3. Aligner Set-Up

Set-Up

The aligner can be configured to meet many different operating needs. For example,
the “Customer Identification” screen can be removed from the prompt sequence so it
does not automatically appear at the beginning of the alignment process, but is still
accessible through the menu selection. Other selections such as the default
alignment procedure can be set. The Set-Up selections are stored on the hard drive

and recalled each time the program needs them. Modify Set-Up by pressing “Service
Programs” on the logo screen. The menu labels will change.

Press “Set-Up Aligner” and the “Aligner Set-up” primary screen will appear.
T ————————

WinAlgn

Chooss whether the aligner operades in WimAlign mode [cars and light trucks
anly) ar in Windlign HO mode (includes heavy vehicles)

Seleot an item to contigure, then press “Set Up Selecked tame.
Endi Sat Up
Sat-Up f E ‘ Exlected Hem

The current settings can be saved to disk or printed. To access these settings along

with WinAIign® technical information press CNTRL+Shift+K1. The “Version” screen
may take several seconds to appear. Select “Print” to print all the settings and
WinAlign information, or select “Copy Log files to Floppy Disk.”

WinAlign® Softeare information:

WinToe# foe ad
Cal Checkil accusacy chick
Level Reminder acowacy check

WinAlige® Saltware inchudng.
ljustments

PioCamp® compansation systam

Flappy Disk

DSP Algnmans® sensor technology

Shim Select® U rear shim adjustments
CAMME Camber and Castar adjustmant

Préss "0F bo conlinue.
Print Copy Log fles 1o

‘WinAlign® Softeare infarmation:

Cancal

Warsian: .0 Varsan: o

Buisd. 424 Buid, 424

Version Comment: ‘Version Comment

Date Com : Jan 24 1003 Date Com : Jan 24 7003

MPES Driver Version. B0 28000 MPES Driver Yersion. G0 26000
Standard Standard

LILTTR Mome Logpsd Cn LILTTH Mome Logped On

Super Aocount Standard Super Account Standard

Shaw Meda: Diinabled Shaw Meda: Dinabled

Keyboard Simulator Diisabled Keyboard Simulatar Disabled

Put a formatted Boppy disk in drive A:

WinAlign Version 7.0 Operation Manual

3. Aligner Set-Up- 67



If “Copy Log files to Floppy Disk” is selected the screen will request the user to insert
a formatted floppy disk into the drive. Select “OK” and the information will be copied.

The information in Set-Up can only be restored manually.

Factory Settings for Aligner Set-Up

Account Standard
Display

Display Language English
Logo Screen Advertising Message Blank
Animated Logo or Still Logo Animated
Dynamic window open effect Disabled
AlignGuide Enable/Disable Enabled
Virtual View Model Detail Detailed

Website Address (Hunter.com or HunterUser.com)

HunterUser.com

Alignment Procedures

Common Alignment Preferences

Show Measurement Display after Compensation, Show Measurement Display after Caster, Display
DSP400 compensation instructions, Verify Caster Adjustment

Send Results to ShopResults.NET and to an Email Address

Enabled

ExpressAlign Preferences/Power Tool Preferences

Level Il

Alignment Procedure

ExpressAlign Total Alignment with Power Tools

Alignment Procedure Automatic Selection

Automatically switch to Recommended Procedure

Alignment Measurement Units and Formats

Camber and Caster Display Format Degrees
Toe Display Format Degrees
Thrust Angle Display Format Degrees
Ride Height Display Format Inches
Tread Depth Display Format Inches
Wheelbase and Track Width Display Format Inches
Caster Measurement Selection Caster Only
Reduce Number of Softkeys Enable/Disable Disabled
Enable / Disable Manufacturer Specific Procedures Disabled

Set Vehicle Selection Options

Selection Sequence Optimal

Default Vehicle Specification

None (Choose vehicle specification every time)

Bar Graphs

Front Axle Bar Groups

Camber, Caster Adjust and Toe; Camber, Caster, Total Toe and Steer Ahead

Rear Axle Bar Groups

Camber, Toe, Total Toe and Thrust Angle

Cross Bar Graph/Additional Cross Angles: Enable/Disable Disabled

Show Specs on Bar Graphs: Enable/Disable Enabled

Printer

Printer Hunter Driver - IBM PPR
PrintLanguage English

Printout Advertising Message Blank

Print Warning Message Enable/Disable Enabled

Report Format

Standard Format

Sensors
Sensor Type DSP306
Toe-Out-On-Turns Device None

Update Sensor Software

Sensor requires version "1.5"

DSP400/600 Alignment Reference

Runway Reference Plane

Conventional Sensors Compensation Options

Blank

DSP400/600 Compensation Procedure

Rolling Compensation using the Virtual View

DSP600 Lighting Mode

Standard Mode

Cordless Channel Selection

Console Channel: HFSS 1

Calibration Reminder

Never Remind

Power Tools

Rear Shim Default Brand Hunter 2000
Rear Shim Display Size NA

Front Bushing Default Brand Hunter
Virtual View Enable/Disable Enabled
Virtual View Caster Steer Enabled
Tools and Kits “Order Now” Internet ordering Enabled

Inspection

Select Inspection Mode

Part List Inspection

Select PartHunter Manufacturers

(All are selected)

PartHunter Setup

Use PartHunter Database, Display the part quantity on the PartHunter Information Screen, Print the
price on the inspection printout, Print the quantity on the inspection printout

Date and Time

Date and Time Currenttime and date
12 or 24 Hour Clock Display 12 Hour Clock Display
Date Format MM/DD/YY

Aligner Equipment

Calibrate Light Pen NA

Remote Control Channel Identification

Remote Control channel setting: A, O

Select Logging Type

Statistical Logging

Shut down Windows on Exit from WinAlign

Disabled

Transmit Measurements

Transmit Measurements Destination

Transmit Measurements to a file.

Transmit Measurements Format

Partial Meas urements C111 Audit Format A

Work Management

Work Order Format Custom Forms
Logon

Logon Enable/Disable Disabled
Logon Registry NA

Logon Password NA

Automatic Backup Options

Keeps backups for two days. Overwrite oldest backup. Backup path C:Backup.dat

Tread Depth

Define Tread Depth Specification

Not defined

The “Aligner Set-Up” primary screen provides a list box of Set-Up items. Press

+ o

'to highlight the desired selection. When an item is highlighted,

the current setting appears on the screen, along with an explanation of the item.
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Press “Set-Up Selected Item” to open the popup screen to Set-Up the highlighted
item.

To move from a major heading to another major heading, press . #4 | or - 4% |
from the second tier of softkeys. The following is a list containing all the Set-Up
options including options using Digital Video.

WinAlign | WinAlign HD

Sensor Type

Lagan: EnablelDizable

Press “End Set-Up” after all the desired changes have been made to exit Set-Up and
save changes.
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Program/Account

Setting up the Program

If using the standard WinAIign® key, there will be no options for setting up the
program.

With the appropriate electronic key, the Program/Account Set-Up selection will
provide a choice for selecting between WinAlign® and WinAlign HD®.

Display

Setting up the Display Language

The Display Language identifies the language that appears on the screen displays.
This selection will not change the language used in the printouts.

Alignment Procedures

Setting up the Common Alignment Preferences

NOTE: ExpressAIign® must be disabled before a standard alignment
procedure can be Set-Up as a default.

Setting up the Caster Measurement Selection

This selection will Set-Up the aligner program to measure Caster Only, FasterCaster
(Caster and SAI/IA), or SAI/IA Only as the default.

Setting up the Reduce Number of Softkeys: Enable/Disable

When “Reduce Number of Softkeys” is enabled, the number of softkeys that are

normally shown for a particular screen will be reduced to only the number of softkeys
needed for a typical alignment.

Setting up the Enable/Disable Manufacturer Specific Procedures

NOTE: When enabled, the standard account is available along with any
manufacturer specific accounts, such as Mercedes-Benz. When
enabled, if recalling a vehicle that requires a manufacturer
specific account, the program will display a popup that prompts to
go to Aligner Set-Up and select the manufacturer specific
account to align the vehicle using manufacturer specific
procedures. If this is disabled, the standard account will function
and no account selection will be available.
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Bar Graphs

Setting up the Front Axle Bar Groups

This item will select the bar graphs to be available while viewing the front axle
measurement screen. Each bar graph configuration chosen can be viewed by
pressing “Show Next Bar Graphs” on the “Vehicle Measurements and Adjustments”
primary screen.

Setting up the Rear Axle Bar Groups

This item will select the bar graphs that will be available on the rear axle

measurement screen when “Show Next Bar Graphs” is pressed on the “Vehicle
Measurements and Adjustments” primary screen.

Printer

Setting up the Printer

When “Printer” is selected, the Windows Print Manager screen appears.

Seleot an item o configure, then press “Sat Up Solected Ham®.
End Sat Uip

From the “Print Manager” screen, highlight the printer that you are using.

Click on “File” and then select “Set As Default.” This will set the printer as the default
printer for the console.

NOTE: If the printer is already set as default, there will be a check mark
to the left of “Set As Default,” which indicates the printer is
already the default printer.

To exit printer Set-Up, click on “File,” and select “Close.”

Setting up the Print Language

The Print Language identifies the language that appears on the printouts. This selec-
tion will not change the language on the screen displays.

When “Print Language” is selected, the “Print Language” popup screen appears with
the setting on the screen.
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Current Language: Englisk

Chenese-Traditional -

e ————
Salecl i print language.

- | + 8% [ o |

A list of the available languages is shown along with the current setting.

Press | 4® lor =¥ | until the desired language is highlighted.

Press “OK.” The program selects the highlighted language for the printouts and
returns to the “Aligner Set-Up” primary screen.

Tread Depth

Setting up the Defined Tread Depth Specification

Type in a tread depth to be used as the minimum specification.
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4. Detailed Operation Information

Log On

The “Log On” option provides a way to identify the user. The primary use of log on is
to allow a user to customize alignment program settings according to his or her
preferences in the setup program.

Work Management Database

Custom Forms (Default Format)

Entering Customer Information

Customer information can be entered on the “Edit Customer Identification” screen or
“Edit Work Order” popup screen.

The “Edit Customer Identification” popup screen (on the left) will appear at the
beginning of the alignment procedure, only if “Edit Customer Identification” is
selected in “Aligner Setup” under “Common Alignment Procedures.” The “Edit Work
Order” popup screen (on the right) will appear at the beginning of the alignment

procedure, only if “Work Management” is selected in “Aligner Setup” under “Common
Alignment Procedures.”

Managing the Database

The “Manage Database” softkey allows data to be added, changed, or deleted from

the database without affecting the current work order. The data can also be displayed
in charts, filtered, and used to generate mailing labels and form letters.

Recalling a Customer/Vehicle

Use “Recall Customer” to recall an existing customer/vehicle into the current work
order.

Recalling a Work Order

Press “Recall Work Order” in the “Work Management” primary screen. The “Recall
Work Order” popup screen will appear, as shown below.
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Highlight item ta petorm aparatians
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Press. * lorl ¥ 1o highlight the desired method of recalling the information,
then press “OK.” The screen will change to display a list of customers sorted by
name or company, vehicle license numbers, vehicle identification number, work order
identifications, or work order dates, as shown below.

1

nm

il

Highlight item te peitorm aparatians

e | B ¥ [ e

Continue making selections until the desired worker order is chosen. The selected
work order will become the active work order.
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Filtering Data

Filtering is a method of instructing the database to display only certain customer,
vehicles, and work orders. A filter will reduce the amount of data in the database you
view. For example, to view only those customers whose last names begin with the
letter “B,” create a filter to select customers whose last names begin with the letter
“B.” Once a filter is selected, all subsequent actions taken in “Manage Database” will
use that filter to choose records from the database (creating reports or form letters).

When a filter is being used, a yellow box will appear in the upper right hand corner,
as shown below.

FILTER ON

Eun
— !

HiGhlight item 1o pertoem operations
Caneel Make
Ll Ll

Creating Form Letters

Work Management provides a word processing function so that letters can easily be
created and sent to your customers.

Exporting Customer Database Files

Press “Manage Database” on the “Work Management” primary screen. The “Manage
Work Management Database” popup screen will appear, as shown below.

e
H
2 i
a
»
@
Highlight item o peiform apaialions
Ensl | |
_sonagee | g ¥ -
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Press “Make Reports.” The “Work Management Reports” popup screen will appear,
as shown below.
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Press. ® lor ¥ o highlight “Export Customer/Vehicle Information to DBF
file.” A popup screen will appear stating the files are being converted. After a few

seconds, a popup screen will appear stating the exported database is stored at
“C:\ALIGNER\EXPORT\CUSTVEH.DBF" on the hard drive.

Importing DBF Files

To import a DBF file into the Work Management database, the data fields MUST be
in the exact order and length no longer than specified below.

“COMPANY” character field 80 characters long
“LASTNAME” character field 40 characters long
“FIRSTNAME”  character field 40 characters long
“STREET” character field 80 characters long
“CITY” character field 40 characters long
“STATE” character field 40 characters long
“ZIPCODE” character field 12 characters long
“HOMEPHONE" character field 20 characters long
“WORKPHONE" character field 20 characters long
“VIN” character field 20 characters long
“LICENSE” character field 20 characters long
“COLOR” character field 20 characters long
“YEAR” character field 6 characters long

“MAKE” character field 40 characters long
“MODEL” character field 80 characters long
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Virtual View

3-D Bar Graphs

Virtual View is a WinAlign feature that allows the user to view alignment angles in a
3-D perspective. This feature provides the user with a detailed view of the angles and
their status in respect to alignment angle specifications. If the measured angles are
within tolerance, the arrows will be green. If the measured angles are marginal, the
arrows will be shown in yellow (if halftolerances are enabled). If the measured
angles are out of specification, the arrows will be shown in red. The arrowhead of the

alignment angle will protrude through a 3-D specification bar graph showing the
current angle status.

NOTE: If measurements have not been taken or are not available, the 3-
D bar graph will not be shown in Virtual View.

Virtual View is available only on 611/811 Aligners.

From the “Vehicle Measurements and Adjustments” screen, you may toggle between
Virtual View, bar graphs, or measurements by pressing “Show Bar Graphs” from the
softkeys. Virtual View is the default “Vehicle Measurements and Adjustments”
screen, however, may be disabled in “Aligner Setup.”

Virtual View displays all measured angles of the vehicle on one screen. It is no longer
necessary to switch screens to view measurements on the front axle or the rear axle.

Camber and toe for both axles, caster for the front axle, and thrust angle are all
displayed adjacent to the appropriate wheel in Virtual View.

i
:
g
:
@

Save the “before” alignment measursmants, _ _ g
Show Ehow Sawe "Befare”
Mext Auxle Bar Graphs E Measuraments I
A Plan View Indicator, located along the right side of the screen, shows which axle is

being adjusted. The axle with the gray background is the one that is being adjusted,
and corresponds to the view on the screen.
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The Procedure Bar is located along the right side of the screen, above the Plan View
Indicator. As each step in the alignment is completed, a checkmark will appear next
to each procedure icon.

Virtual View Angle Selector

When Virtual View appears, the Virtual View Angle Selector on the left side of the
screen will appear when the cursor is moved over that portion of the screen, allowing
you to select a variety of wheel and angle views. The selected views will be shown
with a white background.

The vehicle frame icons, with specific wheels highlighted, will select the overall
Virtual View. You may select to view the entire vehicle, front axle, rear axle, or any

individual wheel. Toe, caster, and camber angles may be viewed specifically from
any view by selecting the alignment angle icons.

Selecting “ E ” will view the camber of the selected wheel(s).
Selecting “ " will view the caster of the selected wheel(s).
Selecting “ * will view the toe angle of the selected wheel(s).
Selecting “ " will turn the on-screen road graphic on and off.

Selecting “ " will return the vehicle frame view to the “overall
vehicle view.”

Selecting “ “ will allow viewing of Virtual View and
measurement screens simultaneously. Dual screen is
recommended for systems with two monitors available.

The preferred method of selecting vehicle views and alignment angle views is by

clicking the mouse inside of the yellow view box. As the mouse navigates across the
screen, several view boxes will be available for selection.
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After selecting any view, clicking the right mouse button will return you to the
previously selected view.
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Highlighting any of the on-screen measurement values will highlight the
corresponding arrow in white. The arrow protrudes through the 3-D specification bar
graph for the selected measurement. When selecting an on-screen measurement,
the selected measurement value will be underlined.
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A pull down menu is available from the Virtual View screen by holding the mouse
down on the desired 3-D graphic, on the measurement value, or by clicking on the
button adjacent to the measurement.
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Vehicle Inspection

“Point and Click” Inspection Mode

“Point and Click” inspection integrates Hunter's standard parts inspection list with
digital photos and 3-D parts drawings all on the same screen. Photos are displayed
on the left side of the screen and a scrollable list of inspection parts is shown on the
right. If you click on a part in the photo or a part in the list and hold down the light pen
or left mouse button, a menu will pop up. From this menu, you may set the status on
the part, access the MAP inspection guidelines, or play MAP Inspection Videos.
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Tools and Kits

Introduction to Tools and Kits

Tools and Kits database is an extensive database designed to give a guided
overview of hand tools and aftermarket parts and kits needed to make any particular
alignment adjustment. The database is presented through images and descriptions of
the actual tools and kits that are based on vehicle specifications and alignment angle.

On-The-Job-Training
Requires DIGITAL-VIDEO Option.

OJT uses on-screen animation’s and video to convey simple, concise, instruction to
the technician for three major alignment related categories.

WinAlign Operation
Alignment Concepts
Vehicle Adjustments

OJT is designed to be used with the WinAlign Multimedia CD-ROM'’s when no
alignments are being performed.

OJT is accessed from the softkeys on the logo screen.

3:01:34 2/11/03

On-The-Jab
Training

The primary screen of OJT offers the following three choices. A detailed sub menu
structure is attached:

80 - 4. Detailed Operation Information WinAlign Version 7.0 Operation Manual



Alignment &ngles

To exit OJT, select the “Exit” icon at the bottom right side of the display. This will
automatically return you to the WinAlign program at the “Logo” screen.

1* SHOP Standards
i*SHOP Overview
m
@
I
An i*SHOP-compliant shop is able to share vehicle information with every workstation

in the garage, whether it is an accounting system, the shop management computer, a
diagnostic system, or an alignment system.
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ASANetwork Manager

The ASA Network is a work order management system much like i*SHOP, is
primarily targeted towards specific accounts requiring ASANetwork compatibility. The
ASANetwork streamlines the work order process and manages all aspects of the
work order from order writing, to performing the services, to completing the sale, to
cataloging the customer’s history.

VideoTech

VideoTech Overview

VideoTech requires the Digital-VIDEO option. VideoTech requires either the
Multimedia CD set or the Multimedia DVD.

“VideoTech” is designed to help the technician diagnose specific vehicle problems in

alignment, tires, and brakes. “VideoTech” uses video and animation segments that
can be viewed prior to vehicle service, or during the alignment procedure.

VideoTech is divided into five categories:

Tire Wear

Vibration and Noise
Adjustment Concepts
Advanced Alignment Concepts

Handling Conditions

Accessing VideoTech

To access VideoTech, from the logo screen expand the softkeys to display the

“VideoTech” softkey. The “VideoTech” softkey is also available under the “Service
Programs” tier of softkeys.

Euit Begin
Aligner Alignment
Show Service
Autharizaton Programs
On-The-Jabs
Trainang
WideoToch Help

“VideoTech” is also accessed within the alignment procedure. Place the cursor over
an alignment bar graph, click and hold, and a drop down menu will display with the
“VideoTech” option available, as shown in the closeup below.
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Playing a VideoTech Video

Install the “VideoTech” CD or the Multimedia DVD into the CD/DVD player on the
aligner.

Select “VideoTech.” This will bring up a menu list for all videos available, as shown
below.

Sedcl & video and press “FPlay Selection”

Flay
Salection

Cancel " { .
Scroll through the list and select the appropriate subject by highlighting it. When
highlighted, a window will display at the top of the screen with a brief description and
screen shots from the video chosen.

Press the “Play Selection” softkey when the appropriate selection is highlighted.
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5. Equipment Information

WinAlign Multi-disk Backup/Restore

The WinAlign Multi-disk Backup/Restore procedure saves files modified by WinAlign
to floppy disk(s). The saved files can be restored later by using the restore
procedure.

NOTE: The restore procedure does not install the WinAlign software.

WinAlign modifies files when any of the following occur: setup is changed, a vehicle
specification is stored, a vehicle specification note is stored, the logon registry is
changed, a work order is stored, a form letter is stored or a filter is stored.

Backup should be performed on a regular basis. How often backup is performed
depends on what features of WinAlign are used. The following backup schedules are
suggested:

If you do not use Work Management then back up weekly.

If you use Work Management, then back up daily.

Backup and Restore Procedures

To access the Backup/Restore utility, press “Service Programs” on the logo screen.
The menu labels will change.

Press “Backup and Restore” from the “Service Programs” softkey menu.

The Backup and Restore screen presents initial information about WinAlign backup.
It also displays the time of the last backup, the number of days since the previous
backup, and the number of disk(s) in the most recent backup set.

| The backup procedure saves llles meodifled by WinAlign to Topay disk. The saved
| {iles can ba restosed laier by wsing the restare procedure. The restom procedun:
dois nod [mitall the Windlign software,

| Windlign modifies flles when sy of the following ooour: Set-Up I3 changed, a
wehlele spacHicmion i3 atared, & wahich spacificdien nals i ared, the Bagan
reglsiry |s chamged, a work order |5 stored, a farm lefor s sioned, o o filer |s stored.

| Backup shoald be perfarmed on & regular basks, How citan hathl.li Is plllrfadrmld
| dapends an what festures of Winalgn ane used, The faliawd are

| suggested: Il you do not wse Work Management then backup wuukrp. n FOU use
| Wark Mansgement then bachup dally,

Tims af 1ast Backup: ZM2M3 8:51 AM
Ciays since last backup: i
Number of disks in backup: 1

Select the desired procedure.

Print H Starn Sart

e Brehup List Rastare Backup
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Backup Procedure

A CAUTION: If the machine is reset, or the backup procedure is
canceled at anytime during the back up procedure,
WinAlign deletes the backup file from the floppy disk and
the backup is invalid. It is strongly recommended that
Cancel or Reset is not used during the procedure.

Select “Start Backup” or press K4. WinAlign will prompt to insert a formatted 1.44
High Density disk in Drive A.

Insert a formatted disk in Drive A.

WinAlign will check the inserted disk for formatting, write-protection, and the
existence of previous back up data. If the disk contains an earlier backup, WinAlign

will inform you that the disk contains data, and ask for confirmation to overwrite the
disk. Select “OK” to proceed with the backup.

A CAUTION: If the disk contains the latest backup prior to the one
being performed, it is recommended that you do not
overwrite the disk. Select “NO.” WinAlign will prompt
you to insert another disk. Insert a disk, either blank or
from another set, and begin backup process again.

If the backup requires more than one disk, WinAlign will prompt you to remove, and
label as “WinAlign Backup” followed by the disk number and the current date and
time and to insert a new disk for each disk required to complete a successful backup.

After WinAlign completes backup procedure, you will be prompted that the backup
was successfully completed. Select “OK” and exit backup program.

Label the floppy disk(s) as “WinAlign Backup” followed by the disk number and the
current date and time.

Restore Procedure

Begin the restore procedure by selecting the “Start Restore” on the Backup and
Restore Files screen.

P  ——"

|| The backup procedure saves fiies madiled by WInAlgn to Tiopgy disk. The saved
|| files can be resioeed laler by wsing the restare procedure. The resiomn procedrne
|| deses e iretall the Winalign softwars,

‘Win&lign modifies files when sy of the following ooour: Set-Up |s changed, a
|| vehlele spachicaion is atared, 3 vabich spacificaion nate b stored, The Bagan
reglairy |s chamged, a work order |5 stored, a farm lefor s sioned, o o filer |s stored.

|| Backup shoald be perfarmed on & regiular Basks, How often backug |s perfarmad
|| dupends an whe Mestures of Windgn ane used, The fellawing backup schedules are
|| suggested: If you do ot wse Work Management then backup weekly. If you use

Enset & formatied high density loppy disk into foppy drive A,

Cancal OF

Insert disk one of the current backup into drive A. WinAlign will verify that the disk
can be read and that it contains a valid backup.
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If the backup data being restored requires more than one disk, WinAlign will prompt
the user to insert each disk in the set (one at a time) to verify each disk. Remove and
insert the appropriate disk as requested.

NOTE:

This step is a necessary step for the restore procedure. It insures
that all of the disks in the backup set are accounted for so that

the restore procedure may begin.

If you do not have all of the disks for the restore procedure, you
can cancel Restore at this time by selecting “Cancel.”

A CAUTION:

After WinAlign has verified all the disks in the backup
set, it will prompt to insert disk one of the set again. It is
at this point that the restore procedure begins. If the
restore procedure is interrupted at any time during the
process, one or more files in WinAlign may be corrupted.
This would require a complete re-installation of WinAlign.

Select “OK” when the “Restore completed successfully” screen appears, and exit the
restore program.

Electronic Keys

Included with a shipment of diskettes are one or more electronic keys that look
similar to large watch batteries. These keys are needed to run the WinAlign program.
If the program is loaded onto a 411/611 unit without the proper keys being inserted in
the Hunter Interface Board or Hunter Interconnect Board, an error message will

appear, similar to the one shown below on the left.
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Electronic keys can be placed in any of the available sockets on the Hunter
Interconnect Board and/or the electronic key holder. It does not matter which key is in

which socket.

A red key is always required to run WinAlign. A green key is required to access the
Factory Specification Database If the aligner has a CD-ROM an orange key is
required to use the WinAlign features, which access the CD-ROM, such as the digital
photos (adjustment illustrations and inspection illustrations) or the MPEG video
segments (Just-In-Time Trainingd and adjustments videos).
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WinAlign will NOT operate properly if the required electronic keys are not installed!

Additional keys can be used to allow access to other features within WinAlign. An

additional orange key provides access to Digital-VIDEO and Digital-PHOTO. A yellow
key provides access to features that meet the needs of certain national accounts.
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6. Additional Information

Cradle Adjustment

The construction of passenger vehicles has changed drastically in the last twenty
years. Rear wheel driven, full-framed cars, with conventional upper control arm ad-

justments for front camber and caster are no longer the majority of vehicles being
serviced.

The majority of the passenger vehicles on the road today are front wheel driven,

unibody vehicles using some form of front strut suspension and often limited to
minimal front camber and/or caster adjustments.

Although many aspects of alignment have changed due to the design of the newer
vehicles, one of the major issues is the presence of a subframe assembly often
referred to as a “cradle.”

Why has the “cradle” become an alignment issue?

Many of the FWD, unibody vehicles are equipped with little, if any, front camber
and/or caster adjustments. This lack of adjustment has created a need to find addi-
tional methods to adjust alignment angles to within the manufacturer’s specifications.

One of the methods discovered, which may work on some vehicles, is to re-position
the cradle assembly forward, rearward or side-to-side. Since the lower control arms
attach to the cradle assembly’s frame rails, re-positioning or shifting the cradle
assembly will reposition the lower ball joints and change camber and/or caster
angles.

Vehicles designed with rear cradle assemblies rely on the cradle to maintain proper
control arm position for rear camber, toe, and thrust angle.

Is it possible to reposition a cradle without frame equipment?

Yes, it is possible to reposition the cradle assembly without frame equipment in most

cases. Many cradle assemblies have been re-positioned unknowingly by technicians
performing service procedures such as transaxle repair and engine removal.

Bolting a cradle assembly to the body of the vehicle seems simple, but without the
knowledge of how the cradle assembly position can affect alignment angles, it is easy

to position the lower control arms far enough away from their intended position to
cause alignment angles to be out of specification.

A basic understanding of the interaction between the cradle assembly and the

alignment angles will provide the alignment technician with the knowledge to check
the cradle position and reposition it when needed.
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What are the procedures for properly positioning a cradle assembly?

The procedures differ from manufacturer to manufacturer, however the concept be-
hind shifting the cradle assembly and the affect it has on alignment angles, tire wear,
suspension components, driveline components and steering components remains
constant throughout the industry.

AWARNING: The important fact to remember is the cradle
assembly hasone, and only one correct position, which is
generally determined by alignment holes between the cradle
assembly and the body of the vehicle.

AWARNING: The information contained in this section is not
intended to be a substitute for the vehicle manufacturer’s
service information regarding the cradle assembly.

Definition

The term “cradle” is often used to describe a subframe constructed of two side frame
rails with transverse supporting cross members. The frame rails and cross members
may be welded or bolted together and are attached as an assembly to the unibody
structure with bolts and insulating bushings. This assembly forms a cradle for the
driveline and the engine.

Why are cradle assemblies used?

The cradle assembly serves as a mounting platform for the entire driveline assembly
and the lower control arms of the suspension on front or rear driven vehicles
equipped with transverse mounted engines. A considerable savings in both time and

money is realized utilizing this design, since the engine, transmission, differential,
and lower suspension components can be assembled and installed as a unit.

FROHT CRADLE

What is the proper position for the cradle?

In general, the position of the cradle in respect to the unibody must be at a location
that provides proper driveline, suspension, and steering alignment. The exact posi-

tion of the cradle assembly is normally documented in the manufacturer’s service
manual.
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What happens if the cradle is out of position?

It is possible, however, for the cradle assembly to be secured in a position that is

slightly off to one side or slightly forward or rearward of the intended position. This is
due to the enlarged frame holes in the cradle rails.

Over-sizing of the frame holes is needed to simplify the attachment of the cradle
assembly to the body of the vehicle. Unfortunately, this over-sizing also may allow
the cradle to be positioned incorrectly with the body of the vehicle.

An improperly positioned front cradle assembly can affect camber caster setback and
S.A.L/IA. The result may be:

insufficient adjustment range
premature tire wear

vehicle instability

improper drive line angles

In addition, since the upper suspension components (i.e. struts, stabilizer bar frame
bushings, etc.), steering gear and upper engine mount are attached to the body, an
incorrect position of the cradle assembly to the body may produce undesired stress
on suspension and steering components.

An improperly positioned rear cradle may affect rear camber, toe and thrust angle.
This may result in undesired “dog-tracking” and premature tire wear.

Vehicles with Adjustable Cradles by Manufacturer

The following list represents the majority of vehicle models having a unibody con-
struction with moveable front frame rails, often called a “cradle assembly.”

Front Adjustable Cradles
Buick

Century (86-02)

Electra / Park Avenue (85-90)
LeSabre (86-99)

Park Avenue / Ultra (91-02)
Reatta (88-91)

Regal (88-02)

Rendezvous 4x2 and 4x4 (02)

Rivi era (86-99)
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Cadillac

Allante' (87-93)

DeVille incl. Concours (85-99)
Eldorado (87-02)

Fleetwood / Sixty Special FWD (88-93)
Seville (87-02)

Chevrolet

Celebrity (86-90)

Lumina (90-01)

Lumina APV (90-96)

Monte Carlo (95-99)

Venture 4x2 and 4x4 (97-02)
Chrysler

Cirrus (95-00)

Sebring Convertible (96-00)
Dodge

Stratus (95-00)

Ford

Taurus Sedan and Wagon (86-99)
Thunderbird (89-97)
Windstar (99-02)
Lincoln-Mercury

Continental (88-94)

Mark VIII (93-98)

Cougar (89-97)

Sable Sedan and Wagon (86-99)
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Oldsmobile

Aurora (95-99)

Cutlass Ciera (86-96)

Cutlass Cruiser (86-96)
Cutlass Supreme-all models (88-97)
Delta 88 (86-87)

Eighty Eight (incl. LSS) (88-99)
Intrigue (98-02)

Ninety Eight (85-96)
Regency (97-98)

Silhouette (90-02)

Toronado (86-92)

Plymouth

Breeze (96-00)

6000 incl. AWD (86-91)
Aztek 4x2 and 4x4 (01-02)
Pontiac

Bonneville (87-99)

Grand Prix (88-02)

Montana 4x2 and 4x4 (98-02)
Trans Sport (90-98)

Saturn

S-Series (SL/SC/SW) (91-02)

Vehicles with Adjustable Rear Cradles
Ford Thunderbird  (89-97)

Mercury Cougar (89-97)
Always refer to the manufacturer’s service information prior to attempting a change in

cradle position. Each model requires a specific alignment technique unique to its
cradle-to-body design.
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Camber and Steering Axis Inclination (S.A.l.) Angles

What to look for?

The position of the cradle assembly may be incorrect due to collision, improper

mounting bolt torque or incorrect placement after having been removed during
engine or transaxle repair.

Inspect the cradle rails and cross members for damage. Bent or damaged cradle
assembly components are good indicators that the cradle may have moved.

The inability to adjust camber to preferred specification on either side of the vehicle is
another sign that the cradle may be out of position. S.A.l. measurements are also
quite helpful in determining cradle position.

How does the cradle position effect camber and S.A.I.?

Since the front cradle assembly controls the lower control arm position, incorrect
placement side-to-side will affect front camber and Steering Axis Inclination (S.A.lL.).

When the cradle assembly is moved sideways, one lower control arm is moved out-
ward decreasing camber and increasing S.A.l. The other lower control arm moves
inward increasing camber and decreasing S.A.l.

An incorrect side-to-side position of the rear cradle assembly will affect rear camber
in the same manner.

The following example may clarify what occurs when the cradle assembly shifts to
one side or the other.

13°

1/2°

EXAMPLE:
left camber = + 1/,
right camber = - 1/,.
left SAl = 13°
right SAI = 14°

desired camber = 0°
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Shifting the cradle to the positive camber side would equalize camber and SAI.

The example above illustrates a combination of camber and S.A.I., which may indi-
cate the need for repositioning or “shifting” of the cradle assembly. The cradle posi-
tion should be checked using the manufacturer’s centering instructions. In this

example, moving the cradle assembly to the positive camber side will reduce the
difference in camber and S.A.l.

What are the affects of an improperly positioned cradle?

Although it is true that “shifting” a cradle often times brings “factory non-adjustable” or

“out-of-adjustment” alignment angles closer to preferred specification, the side affects
may be undesirable.

Shifting a cradle assembly away from proper alignment with the body, for the sake of

reducing camber and S.A.l. difference, may result in unwanted torque steer, bump
steer or damage to drive shaft assemblies.

Vehicle manufacturers specify the correct procedure for insuring a proper alignment
of the cradle assembly to the body of the vehicle. Most of these vehicles have
alignment holes in the cradle assembly and body of the vehicle, which require the

use of an alignment dowel or similar device to establish the precise location of the
cradle assembly.

A WARNING: Variance from the manufacturer’s procedure is
an assumed liability and should not be taken lightly, as the
results may be costly and dangerous.

Caster and Setback Angles

What are the signs to look for?

The existing position of the cradle assembly may be incorrect due to collision, im-

proper mounting bolt torque, or incorrect placement after being removed for engine or
transaxle repair.

Inspect the cradle rails, lower control arms, and cross members for damage or signs

of collision. Bent or damaged cradle assembly components are good indicators that
the cradle may have moved.

Check the torque of the cradle mounting bolts and adjust as needed using the
manufacturer’s torque specification and procedure. Improperly torqued mounting
bolts may allow the cradle to reposition itself during acceleration and braking.

The inability to adjust caster to preferred specification on either side of the vehicle is

a sign that the cradle may be out of proper position. Another good indicator is when a
significant amount of setback accompanies a low caster reading.

How does the cradle position effect caster and setback angles?

Since the front cradle assembly controls the lower control arm position, incorrect
placement corner-to-corner affects front caster and setback angles. When the cradle
assembly is moved forward on one side and rearward on the other side, one lower
control arm is moved rearward decreasing caster and increasing setback. The other
lower control arm moves forward increasing caster and increasing setback.
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An incorrect corner-to-corner position of the rear cradle assembly will affect rear in-
dividual toe and thrust angle.

The following example may clarify what occurs when the cradle shifts forward on one
side and rearward on the other side.

EXAMPLE:

left caster = 2°
right caster = 4°
setback = -0.80
desired caster = 3°

The cradle has shifted rearward to the left causing the left lower control arm to move
rearward and decreasing left caster. This also increased negative setback.

The cradle moved forward on the right side causing the right lower control arm to
move forward and increasing caster. This also increased negative setback.

The example above illustrates a combination of caster and setback, which may indi-
cate the need for repositioning or “shifting” of the cradle assembly.

Shifting the cradle to a centered position would reduce setback and reduce the dif-
ference in left and right caster bringing them closer to preferred specification. The
cradle assembly should be checked for proper positioning using the manufacturer’s
centering instructions.
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Ride Height Specifications

Ride height specifications are determined by the height of the vehicle to a point
specified by the manufacturer within specific tolerances.

Damage to vehicle suspension and a poor alignment can be caused when ride height
is not within the manufacturer’s specifications.

Toe Change

Front toe can change to an extreme toe-in or toe-out condition, depending on the
location of the steering arms, when the steering linkage is forced into a downward
operating position from sagging front coil springs. The result is heavy tire wear and
poor handling characteristics.

Camber (Side-Slip)

A small amount of sag in the springs will increase lateral movement of the wheels,
causing tires to slide laterally across the pavement. The result is extreme tire wear.

Shocks and Struts

Sagging springs will shorten the shock absorber causing the frame to be closer to the
rubber strike out bumper. The result is the car will “bottom out.”

Rear Springs

Caster and camber suffer the most when the rear springs are sagging. The result is
poor handling and tire wear.
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7. Glossary

Alignment Types

Geometric Centerline Alignment

Thirust Line l !

Geometric
Centerline

Toe on each front wheel is measured and adjusted using the geometric centerline of
the vehicle as a reference.

Geometric centerline alignment has been used for many years and may provide a

satisfactory alignment if the rear wheels are positioned squarely with the geometric
centerline of the vehicle.

However, if the rear wheels of the vehicle (either solid axle or independent suspen-
sion) create a thrust line that is not parallel to the geometric centerline, the steering

wheel position may not be centered properly as the vehicle moves in a straight
direction.
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Thrust Line Alignment

Thrust Line . &

Geometric
Centerline

3

Aligning the front wheels to the thrust line of a vehicle is a significant improvement
over aligning to the geometric centerline.

In the thrust line method, rear individual toe is measured (but not adjusted). The
thrust line created by the rear wheels is used as a reference for aligning the front
wheels.

As a result, the operator is assured of a straight steering wheel as the vehicle moves
straight ahead.

Total Four-Wheel Alignment

Thrust Line
and

Geometric
Centerline

Total four-wheel alignment is the ultimate wheel alignment service. Rear individual
toe is measured, then adjusted to the factory specifications. If adjusted correctly, the

thrust line of the rear wheels becomes parallel to the geometric centerline of the
vehicle.

The front wheels are then aligned to the rear wheel thrust line.

Total four-wheel alignment provides the ability to correct a dog-tracking condition and
assures a straight steering wheel as the vehicle moves in a straight line.
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Alignment Angles and Measurements

This section provides definitions to terms used in the manual.

Camber

The angle formed by the inward or outward tilt of the top of the wheel, referenced to a
vertical line as viewed from the front. This angle is measured and displayed in
degrees. Camber is positive when the wheel is tilted outward at the top and is
negative when the wheel is tilted inward at the top.

Caster

Negative Positive

Front

The forward or rearward tilt of the steering axis in reference to a vertical line as
viewed from the side. This angle is measured and displayed in degrees. Caster is
positive when the top of the steering axis is tilted rearward and is negative when the
top of the steering axis is tilted forward.
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Frame Angle

Positive ' ' Negative

The angle (from a side view) formed by a horizontal line and a line drawn parallel to
the frame. Frame angle is positive when the frame is higher at the rear and is

negative when the frame is lower at the rear. The aligner does NOT calculate frame
angle.

Geometric Centerline

This is a line drawn through the midpoint of the front and rear axle.

Included Angle (.A.)

The sum of S.A.l. and camber.
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Individual Toe
Toe-Out
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Toe-In

The angle formed by a horizontal line drawn through a plane of one wheel referenced
to the reference line of the vehicle. Individual toe is measured in degrees but may be
displayed in degrees, inches or millimeters. Toe-in is when the horizontal lines
intersect in front of the wheel. Toe-out is when the horizontal lines intersect behind
the wheel.

Ride Height

The height of the vehicle to a point specified by the manufacturer within specific
tolerances.
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Setback

The angle formed by the geometric centerline and a line drawn perpendicular to the
front axle. Setback is positive when the right wheel is behind the left wheel. Setback

is negative when the left wheel is behind the right wheel. A setback condition will not
affect the accuracy of the system.

Steering Axis Inclination (S.A.l.)

The angle formed by a line drawn through the upper and lower pivot points of the

steering axis and a vertical line as viewed from the front. S.A.l. is measured and
displayed in degrees.
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Thrust Angle and Thrust Line

Thrust Angle

Geometric
= Centerdine

£y

The angle formed by the geometric centerline and the thrust line of an axle is the
Thrust Angle. This angle is measured and displayed in degrees.

The bisector of total toe angle of the axle is the Thrust Line.
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Toe-In Toe-Out

The angle formed by two horizontal lines drawn through the planes of two wheels on
the same axle. Total toe is measured in degrees but may be displayed in degrees,
inches or millimeters. Toe-in is when the horizontal lines intersect in front of the
wheels. Toe-out is when the horizontal lines intersect behind the wheels.

Total Toe
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Turning Angle
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The difference in the angles of the front wheels in a turn.
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