Getting started with Mitchell in Swansea Metropolitan
University, School of Automotive Engineering

This is a brief introduction to getting started on the Mitchell Win Geo software.
There are extensive help files in the programme and some of these have been included
in this guide where appropriate in an italic font.

QUICK START - FOR VERY EXPERIENCED USERS
There are two indisputable laws of personal computer documentation:

Law #1: You cannot sell software without extensive, thorough, and well-written
documentation.

Law #2: No one wants to read documentation, even if it is well-written, particularly
if it is extensive and thorough.

Consequently, RACING BY THE NUMBERS (tm) uses a common Windows pulldown-
menu user interface. This may allow the experienced user to run the software without
reading the documentation. The experienced user(who has already learned several
Windows programs) will quickly see how the RACING BY THE NUMBERS (tm) menus
operate and will learn the basic structure of the program.

However, even the most experienced user should read the documentation to learn the
details of the program. A thorough understanding of the software requires reading the
documentation.

Sorry.



TO BRING UP THE START SCREEN AND ENTER DATA
Log onto the system using your own P number
From desktop click
[Programmes]
[Geometry]
[WinGeo3]
You will then have this screen :-

Sl

1 Initial Options E@

Units of measurement Edit Check Sums ar Incline Angle
" Standard (Inches and pounds) ¢ Check Sums [ distance)
' hetric (millimeters and Newtons) " Incline Angle Help
Motion Ratio Track or Half-Track measurement
" Motion Ratio (< 1 or Spring /Wheel ) & Full-Track ( tire to tire )
f+ “Yelocity Ratio (> 1 orWheel / Spring ) " Half-Track [ Centerine to tire )
Toe-Steer Steering Box
+ Degrees ' Rack Trawel
" Toe Span [ Inches or Millimeters " Steering Wheel Degrees
Ackermann MNames
" Toesteer Perpendicular ¢ Road Racing
" Kingpin Instant Center (" Stock Car Racing
t« Both

v Do Mot show this form when staring the program. (It is awvailable in the Utility menu. )

WWelcome to the Suspension Geometry program



If not then click on [Utility] menu item and [Initial Options]

Check options as shown and then click [Done]

-1 Racing by the Humbers Suspension Geometry
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wimn. C. Mitchell
Software
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Geometry 3-D

“ersion 3.0b Advanced
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Load Demo files Load Intra to Race Car Engineering demos Load Package files

Wwielcome to the Suspension Geometry program



On the first time of using or when starting a
[Files ]
[New]
[Push rod double A arm]

project click on left button
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Calculation time: 10:24:25E. T, 0.24 secs.

HOW TO USE THE WINGEO3 PROGRAM

=
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When you start the WinGeo3 program you will see a standard Windows program
screen with a Files menu. This will permit you to load a Demo file, to load a previously
used file, or to create a new file. After creating a New file or Opening an existing file
Edit the data to represent your situation. The Edit menu allows you to control the
portion of the data you can edit.

When you load a suspension a graphic will appear on the screen. You can manipulate
the chassis in Ride height, Chassis roll, or steering input. This manipulation can be
done with standard Windows controls or with the arrow keys familiar from the old DOS
Freebody program.

The Up and Down arrows change Ride height. The left and right arrows change
Chassis roll. When you have selected a chassis position you can calculate the
suspension values by clicking the Compute button or hitting the Enter key.

You can also perform iterative calculations. For instance, you can run Ride height
through a range of values and examine a graph of camber as a function of ride height.



TO ENTER DATA

Click
[Edit]
[Suspension]

~{1Racing by the Numbers Suspension Geometry: C:3¥rogram, Files\Mitc helliGeometryiCoilDemoMetric. GEM g[§|
Files Clipboard “iew Edit Design Buld Compute Table Reports Analysis  Ukility  Help  Quit

Left | Right | BOTH §USPENSIDN| Steening | Smiliany | Swaybar ‘ Qrd‘ Pivot ‘ Halfzhaft | Clearance | Figture‘ Sketch ‘ Qrigin
— !

Edit upper and lower A-arm points |

Both =ides X fore-aft T widtch Z wertical Check distance Eingpin axis 5.983 deyg
Lower Arm: front piwot A | -76.Z00 _|| £41_300 _Il ls5_100 j A to E= 4E1.030 Scrub radius 131400
Lower Arm: ball joint E | 0.000 _|| £85.801 _|| 171.450 ;I C to E= 4E51.030 Caster 5. 466 deg
Lower Arm: rear piwot C | 76._z00 j| z41.300 :Ill 177.800 :II A to C= 1EZ. 928 Caster trail  16.407
Upper Arm: front pivot D | =76_Z00 4| 3EE.121 —Il 406 401 ﬁ D to E= 344585 Upper A-arm 3EQ_EBB0
Upper Arm: ball joint E | 25.400 T‘| 653 Z8% Tll 436881 ;I F to E= 333472 Lower A-arm 444 501
Upper Arm: rear piwvot F | 76.zo0 j| 328.121 jl 406.401 j D to F= 1lEZ.400 Cancel
TTheelbase, track, tire diameter|2540.005 j|16'?6.403 jll GEZ. 3 :ll DolloutlS55. 016 Compute | Frint |
Camher, Tosstesr, Tos span | 0.000 j| 0. 000 | 711.z01 j HubTrak 838.20% Draw | Skatch |
Filename: C:%Program Files\MitchellhGeometryiCoilDemoMetric. GEM Undo editing ﬂelp |

Elevation 0.0 il Ratation 0.0 ﬂScaIe | 0031 i||5tandard | Redraw

Help: Quick Start

This screen is where you input the data you have collected from the car or from your
design ideas

When you have completed entering the data click [Compute]

TO SHOW AND SAVE COMPUTED VALUES AS CAR IS MANIPULATED
IN RIDE AND ROLL

Click [Table]
[Show]

Now, every time you click [Compute] after making a change or [Next] which
makes a set of standard changes, the variables being monitored will be
recorded in the table at the bottom of the page



To save this table for use in Excel click
[Table]
[Save Table Content as]
[Comma separated ASCII]

Save in your file space on your network drive, OneDrive — or similar cloud
based application or memory stick.

When Excel is running open the text file and follow the wizard instructions to end up
with an Excel table of results.

TO USE THE ITERATIVE PROCESS TO DEMONSTRATE SUSPENSION
CHARACTERISTICS

Click [Compute]
[Ride Iteration] or [Roll Iteration]

Select the range over which you wish to investigate the suspension
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Calculation time: 155448 E.T.  0.08 secs.



Click [No} to question do you want Dos type reports?
Click [Yes] to do you want Gap

ilDemoMetric. GEM

Racing by the Numbers Suspension Geometry: C:WProgram Files\Mitchell\Geometry\Ci

GAP - Graphical Analysis Package

Files Wiew Cursor Range Location Y-axis Color  Bookmarks  Screen Layout  Ublicy  Help  Quit

‘wielcome to the Debrief3 data acquizition program

Thiz program includes several Demo data files. |f you are new to the program,
vou should load the Demo data and esperiment with the program.

The Debrief3 documentation includes sample analysis from the demo data.
Thiz will show what you can learn from the demao data and how to

manipulate the program,

Direct any questions or comments ta:

‘wim. C. Mitchell Software

Suite 117 Westfield Center

126 Eagt Plaza Drive, Suite 117
Mooresville, M.C. 28115

Confirm

)

Witelcome ko the GAP Graphical Analysis program

‘ou can add variables to the graph by dlicking {left. mouse button)
on the wariable you wish o add.

T cancel the Auto Locate feature, click on the Auto Locate button,
Continue to show this message?

[800) 844-7256 fram the USA
[704) B60-0330 vaice
[704) BE3-0085 fax

YVes o Cancel
Do Mot shaw this message again |
Load Dema files | Load Package of files |
Feature file #1 |#0 Rids |Cursor |Range [welcome to GAP /ﬂ
|Calculation time: 15:5416E.T. 012 secs.

By clicking on the item you wish to plot on the right hand column you can draw the

graph of that suspension characteristic.
By clicking on [Location] The layout of the graph can be modified

By clicking on the item again with the right button and then clicking [
curve can be removed.

Default] the

. Racing by the Mumbers Suspension Geometry: C:\Program Files\itchellGeometryiCoilDemoMetric. GEM

[|GAP - Graphical Analysis Package

Files Wiew Cursor Color  Bookmarks  Screen Layout  Ukility  Help  Quit

Cio | Pint | AuolocaleON | Quit

Range Location Y-axis

Refresh | X | “ariable

IEamber_F! - l

C:A\Program Filesthitchell\Geometn\CoilD emabd etric. GEM | Coil Dver Dema file - Metric units

-40 20 0 20 40

[

USSR N

20 40

Ride

Coillemaotd etric. GE

416 Data Display B
C:h.. . CoilDemoMet
Coilbemolletric. GEM
16 Foint
16.000
-10.16
0.00000

Tine

-0.197
0.00301
0.00301
0.00601

Camber L
Steer_R
Steer_L
Netiteer
Ackerman
Scrub_R
Scrub_L
Neticrub
IClng R
IClng L
RC_Hght
RC_Tidth
Homentir
Spring B
Spring_ L

Feature file #1 |n3 Camber_R |Cursor 16 |F|ange Oto 40 |Welcome to GAP

|Calculation time: 16:00:15E.T.  0.44 secs.



Suspension Geometry Definitions

The tutorial section of the WinGeo3 software can be found by going to the Help item
on the toolbar of the main screen and then following through to this screen.

Help
L Help
L Index
L Values

< Geometry Help

Fle Edt Bookmark Options Help

Help Tapics T [ = ]

() Contents @, Index ]M Search | About WinGeo3

R e _ About The WinGeo3 Program
Walues

Walues ard Spring
Walues Ackerman
Walues Anti- Inboard
aes - Ouocrs WHAT THE WINGEO3 PROGRAM CAN DO
Walues Caster and Trai
Walues Clearance 1

\valles Clearance 2 The WinGeo3 prograrn performs suspension cormputations for double A-arm, MacPherson Strat, 3-link solid rear-axle, 4-link solid
alues Clearance 3 rear-axle, Truck-Arm and certain other suspension types. This beging with the geometry of the upright, wheel and tire and

Values Clearance 4 includes camber, toesteer and caster. Then the calculations extend to the Instant Center, Rall Center, Ackermann and

\alues Data Pok anti-squatfanti-dive. The final calculations involve the spring and shock mechanisms and compute the displacement as well as the
Walies Derivatives rnotion ratiog or velocity ratios.

values Force-Based ol Center
Walues Halfshaft

Values Instant Center

values Jacking CG

values Jacking Incline

Values Kingpin and Offset
Walues Loads WinGeo3 can process as many as five suspensions as once and can process both front and rear suspensions at the same time.
vValues Moment Arm See also YWhat WinGea3 Can Nat Do

Walues Hetscrub
Values Netsteer See also How to Use WinGeod

Walues Pitch Center
values Ride and Rol Updated May 4, 200B. 875 topics and 102,100 words
wWalues Roll Center
Walues Scrub

Walues Shock.

Walues Specific Poink
VWalues Spring

Walues SVSA

Walues Swaybar Twist
walues Tire Deflection
walues Toesteer

The suspension calculations are wery accurate. The program uses 14-digit numbers in all calculations and seeks 0.000 000 005 (5
% 10-9) inch or mm accuracy. This is necessary to provide three-digit accuracy for motion ratios, which are derivatives of
displacements.

< ST >
Display

The tutorials can now be accessed by opening each Values section



