(C) Performance Trends Inc 2020 Circle Track Analyzer Appendices

Appendix 6 New Features in v4.0

The Version 4.0 adds several features, including a totally new Plus version. Now the program includes these 4 levels:
e Roll Center Calculator v4.0 (front suspension only)
e Roll Center Calculator ‘Plus’ v4.0 (front and rear suspension)
e Circle Track Analyzer v4.0 (front and rear suspension, engine, vehicle, track and lap time simulation)
e Circle Track Analyzer ‘Plus’ v4.0 (all CTA features plus advanced inputs and outputs)

New Calculations

Roll Center for Double A Arm and McPhearson Strut suspensions are now calculate using the Force Based Roll Center
methodology. This method is more accurate and realistic. You will no longer see roll centers being calculated, say, 50 or 1000
inches beyond the track of the car, which never made much sense. Force Based Roll Centers are more accurate than the old
"Kinematic Roll Center" method of earlier versions. There are options for you to display either or both, and go back to the old
Kinematic Roll Center method in you want. This is set under 'Options' in the Front Suspension (Roll Center Calculator) screen.
Fig A20.

The program's Lap Time and "On Track" Handling Calculations now include mass effects of the vehicle. This will, produce
more realistic handling, spring, and shock motion, body roll, dive, squat, etc as it goes around the track. Circle Track Analyzer
and Circle Track Analyzer Plus Versions only.

You can now enter details about Bump Springs and Ride Height in the Front Suspension screen, and watch their effect as you go
through dive, roll, and pitch. Fig A21, Fig A29.

The program lets you specify if the shock is mounted in the middle of the spring, as with coil over springs. Or you can specify
if the shock is farther inboard or outboard of the spring and by how much. This can greatly affect shock absorber performance
and bump spring performance if it is mounted on the shock absorber. Fig A21.

IMPORTANT: If the Bump Springs are mounted on the shocks, the program will calculate the force the bump springs adds to
the springs. For example, if the shocks are, say, 5” outside the springs, the bump springs will have more effect out there
because the motion ratio is higher. Let’s say the actual bump spring force is 400 Ibs at the shock. But at the spring itself, this
could be the same as a bump spring on the spring adding 900 lbs. The program will report this as 900 lbs because that is the
effect on the suspension and handling.

You can now include some simple shock absorber inputs which will affect the wheel loads and the handling ratings for the
program's Lap Time and "On Track" Handling Calculations. Circle Track Analyzer and Circle Track Analyzer Plus Versions
only. Fig A21

IMPORTANT: The vehicle dynamics simulation is assuming a perfectly smooth track and only smooth applications of
throttle, brake and steering. In real racing this is hardly the case. Real world, more abrupt changes in these inputs to
the vehicle will have a large effect on shock velocities and therefore shock forces.

The Circle Track Analyzer Plus version allows you to input more details about shocks and travel limits of the springs. You can
also import shock data from proper versions of the Performance Trends Shock Dyno software. Circle Track Analyzer Plus
Version only. Fig A21 — A24 B.

Program now has refined the method of calculating the spring Motion Ratios for Double A Arm and McPhearson Strut
suspensions to better match the Suspension Analyzer.

The program will now calculate how much the Ball Joint/Spindle Angle changes as you go through suspension movement. This
will help you identify if the Ball Joints can go into bind, being pushed past the limit in Ball Joint Angle change. Fig A28

Program now calculates several suspension handling outputs each time you calculate a lap time. These new outputs like Dive,
Roll, Squat, etc can be reported or graphed.
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Time Feet

MPH Accel Gs

% Throttle Eng RPM

Turn # Curvature
Downforce Corner Gs

New Report Data, Circle Track Analyzer v 4.0

OSUS Factor Left Camber
Right Camber R.C. Left

R.C. Height Roll

Dive Squat

Left Scrub Right Scrub

L Upper BJ Angle Change L Lower BJ Angle Change
R Upper BJ Angle Change R Lower BJ Angle Change
New Report Data, Circle Track Analyzer v 4.0 Plus

LF Tire Force RF Tire Force

LR Tire Force RR Tire Force
Total Tire Force LF Bump at Tire
RF Bump at Tire LR Bump at Tire
RR Bump at Tire LF Spring Force
RF Spring Force LR Spring Force
RR Spring Force LF Shock Force
RF Shock Force LR Shock Force
RR Shock Force LF Shock Vel

RF Shock Vel LR Shock Vel

RR Shock Vel LF Ride Ht

RF Ride Ht F Aero Downforce
R Aero Downforce Change CG Ht

L Bump Force R Bump Force

Program now has a more detailed Roll Bar Rate calculator with more inputs and better accuracy. Fig A21, A26.

The results now let you input or watch "Rear Squat" in the calculations, how much the rear suspension goes down measured

from directly above the rear axle to the ground.

The Oversteer/Understeer factor has been refined to be more realistic. In earlier versions it depended too much on the front to

rear weight distribution.

Ride Height is now and input and you can watch Ride Height change as the car goes through Dive, Roll and Squat.
Squat (the amount the rear ride height goes down) is a new input and output. Fig A29

New Features

You can now write the results on the Reports screen to an ASCII data file for doing your own custom analysis in other
programs, like Microsoft Excel. Circle Track Analyzer Plus Version only. Fig A30.
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You can now shim the upper A Arms up or down in the Front Suspension (Roll Center Calculator) screen. Fig A31.

The program now will let you report more than double of the points as before when you go around the track, for more detailed
analysis, reports and graphs. Circle Track Analyzer and Circle Track Analyzer Plus Versions only.

The engine screen and engine graph are now enlarged to show more detail. Also, the Engine Screen has a note explaining the
Max RPM and how critical it is to get that correct. It also has a feature to help you enter data to realistically represent the power
curve at its max RPM, past the HP peak. The new version has several new crate motors added as examples. Circle Track
Analyzer and Circle Track Analyzer Plus Versions only. Fig A32.

The program now works much better when closing the Analyze Suspension screen. It also gives you 2 options of “Back”
(simply closing the screen) or “Back (and save as baseline)”. Previous versions would ask you each time you closed this screen
if you wanted to save the current results as the Baseline. Circle Track Analyzer and Circle Track Analyzer Plus Versions only.
Fig A33.

Many screens and input fields are now larger to accommodate longer file names. Fig A34.

The program now lets you pick which columns of output data to display and print under the "View" option on the Report
Screen. These combinations of which columns to view can be stored as “templates” for easy recall in the future. Circle Track

Analyzer Plus Version only. Fig A35.

"Modifieds” are now added to the list of general body types for Aero inputs in the Vehicle Specs screen. Circle Track Analyzer
and Circle Track Analyzer Plus Versions only.

Program is much more streamlined for calculating the Handling Ratings from the Main Screen, and backing out of the "Analyze
Handling Performance” screen. Circle Track Analyzer and Circle Track Analyzer Plus Versions only.

There is a new Option in the Front Suspension screen of allowing very small inputs for RC size cars.

The program now works much better when calculating the handling rating. Earlier versions could require you to do the
calculation 2 times to work properly.

Program now better remembers the handling rating when you enter other screens and do not make any modifications in that
screen. Circle Track Analyzer and Circle Track Analyzer Plus Versions only.

Program now does not let you enter screens from the main screen until all calculations are done refreshing the handling rating
on the main screen. This can avoid problems if you click through screens too fast. Circle Track Analyzer and Circle Track
Analyzer Plus Versions only.

Fixed a bug where canceling from printing to a PDF printer could cause program to stop.

Doubled the max size allowed for Comments to 800 characters.

Printing

Program has an added option for "Print Suspension Outputs" so you can print either the standard outputs, or the new handling
outputs. Circle Track Analyzer and Circle Track Analyzer Plus Versions only.

You can now load a picture file (.jpg) on the Main Screen and in the Front Suspension (Roll Center Calculator) screen and have
it appear on printouts. Fig A36, A38, A42.

You can now specify a "Company Logo" (.jpg) file and 2 lines of “Title Text” to be included in your printouts. Circle Track
Analyzer Plus only. Fig A37, A38..
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Program now lets you pick which columns of output data to display and print under the "View" option on the Report Screen. If
you select to print all data, only the columns displayed will be printed, up to 15 columns max. Circle Track Analyzer Plus
Versions only. Fig A35.

Program has an added a Preference for printer width adjustment.
The program can now better print the title of columns of output, which could be up to 3 lines long of text.

Help screens are now shown in Notepad so you can print them if you want.

Graphing

You can now graph up to 4 different data types on a graph. Each of these can be assigned a factor, like “x 100”. This way small
numbers like “Bump at Tire” will show up if you also include very large numbers like “RPM” or “Spring Force”. You can also
save graph “templates” of various combinations of data and scaling factors under different names for use in the future. Fig A39.

You have a graph option of “(down shown negative)”. If you choose one of these option, then a number like Dive will be
graphed in the opposite direction. For example, if the Dive number increases, the graph line will go up on the graph. However,
the motion in the car is for the car to go down as Dive increases. If you choose the “(down shown negative)” option, increasing
Dive will be a graph line that goes down and can be easier to understand. Fig A39.

The program now lets you graph results from up to 6 different tests. Fig A40.

Because these larger labels can take up more space, and with up to 24 graph lines which can be graphed (4 data types and up to
6 different tests), there may not be enough space to display all labels. Then the program will then produce "More" buttons
which can appear either above or below these labels if they can not all be displayed on the screen, so you can scroll through all
the labels. Circle Track Analyzer and Circle Track Analyzer Plus Versions only. Fig A40.

There is now an option to Draw Segment Lines on the Graph Screen under Format. If you choose this, vertical lines are drawn
at the start of each turn and each straightaway. These lines are drawn based on the current (latest) data. So if the latest run was
a 13 second lap time and the other runs you graph are about 16 seconds, these lines are based on the 13 second lap times. Circle
Track Analyzer and Circle Track Analyzer Plus Versions only. Fig A41.

Background color choice is now checked in the dropdown menu in the Graph screen. Circle Track Analyzer and Circle Track
Analyzer Plus Versions only.

The Graph Line Thickness has been adjusted to be slightly thinner for the "thick" settings. Circle Track Analyzer and Circle
Track Analyzer Plus Versions only.

In the Graph Screen under Format, there is a new option for printing the graph labels larger than before. Fig A41.
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Figure A 21 Bump Spring Inputs Click here to get Bump Spring and Shock Options
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Figure A 22 Copying Shock Data from Performance Trends’ Shock Dyno Software

If you have an appropriate Shock Dyno Plus version, you can click on the ‘Send’ option and be presented with
the 4 corners of the car. For each corner you can select which shock or coil over’s data to send, or choose
“None” for that particular corner. You may have to open other Shock Dyno files, do the Send and select different
corners of the car for sending shock data for different shocks.
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4 ‘:“"‘ ‘F‘m’g; o °’°3”°“":'°°"" gl Mo - -t displayed on the main screen to the front 2 |-

PISGRE SN i JoCull e = - | |shocks and Shack #2 to the rear 2 shocks.

’r“;u"’:r' o _| Because these shacks are coil gvers, the |

* Qe Recon G p

- Notes:

C Ekminate Gos Force ook e bom 6 et 0 o vl program will include the spring data.

Port Neocty  [Foce A postions for expatng. s VTIUTITY, TIT7 SC0
=== S el ........... o S .

2 10000 1943 : Export Dat | Help | Cancel| Print

3 9500 1835 : e *I ‘ l

4 9000 1845 : v =
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7 7,500 1706 - ' - . . o

5 |700 1681 : § = data bring copied to the computer’s clipboard.

9 161.5 : ] : :

1 : A SO .. ™ S S— = [——.

i IS e 11 . . . 5 ]

As shown in the picture above, the Export Data will copy this data to the computer’s clipboard. This is the same
process as doing a Windows Ctrl-C or a Copy process. Therefore, do not do a copy or paste command before
you go to your Circle Track Analyzer program to import this data.
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Figure A 23 Importing Shock Data from Performance Trends’ Shock Dyno Software
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In Plus Version, click here to bring up the Shock
Dyno table shown below, and Fig A 24. This option
is also available in the Rear Suspension screen.
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Figure A 24 A Importing Shock Click Options to see different shock tables.
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Figure A 24 B Manually Entering Shock Data

A typical Shock Dyno graph is shown below, a graph of shock force vs absolute velocity. The graph shows
both the compression and rebound force (positive and negative force). But the velocity is only shown as a
positive number, which is not actually correct. One reason for this is the industry does not have a common
definition of positive and negative velocity. In Performance Trends programs, we have defined that a positive
velocity is when the shock is expanding, or getting longer.
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So, if you have a shock dyno graph like above, just take the positive forces and assign them as occurring at a
negative velocity. If done correctly, the graph will angle from the upper left down to the lower right as shown
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& Calc Holl Bar Rate

Calc Roll Bar Rate
Inputs
Bar Type  |Hollow Bar. 1 Blade End_~ |

Solid Bar. Straight Ends ~
Hollow Bar, Straight End
Sohlid Bar. Angled Ends
Hollow Bar. Angled Ends
Solid Bar. Splined Ends
Hollow Bar. Splined End:
Solid Bar. 1 Blade End

H o g

Bar Outzide
Bar Inzide DY
Active Bar I

Arm Length |

Blade Lengt
Blade Thickness
Blade Width

Arm M aterial Steel

il

Elade Angle

Note:

Active Bar Length iz the lenght of the bar that is
designed to baist, which usually has a smaller
than the rest of the bar. Arm Length iz the
distance from the bar mounts on the frame back
to where the bar mounts on the suspension. The
‘Blade’ option azsumes the blade iz just 1 arm and
the arm on the other end has the stiffneszs of the
blade at itz stiffest condition, at 90 deq.

Use Calc ¥alue | Help | Cancel | Print |

Figure A 25 More Detailed and Accurate Anti-Roll Bar Calculation Utility
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. Calc Roll Bar Rate

Calc Roll Bar Rate
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Bar Dutside Diameter, in

Bar Inzide Diameter, in

niii

Active Bar Length, in 2
Arm Length, in

Arm Length on Angle, in
Average Arm Height, in
Average Arm Width, in

Arm Material Steel

JIE0

Mote:

Active Bar Length is the lenght of the bar that iz
desighed to twist, which usually haz a smaller
than the rest of the bar. Arm Length is the
diztance from the bar mounts on the frame back
to wkiere the bar mounts on the suzpension.

Use Calc Yalue ‘ Help | Cancel | Print ‘

Active Bar Length

4

Arm Length on Angle

Arm Length

Average Arm Height

)

35/

Arm Width

X]
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Figure A 26 Blade Anti-Roll Bar

In this view, the Blade Angle is
approximately at 10 degrees

photos courtesy  elephantracing.com

In this view, the Blade Angle is
approximately at 70 degrees

14

Figure A 27 Shock Offset

5 Suspension Analyzer v2.4C Performance

E Suspension Analyzer v2.4C Performance

File Edt Graphs Reports ‘ehicle Specs Adjust Op Fle Edt Graphs Reports Yehicle Specs Adjust Opl
Front VHH] Side View ] Top View ] Ho View Front "l.!‘ien] Side View | Top View ] Mo View
Thiz iz a view from the front of car i View This is a view from the front of car i

Gains Gaing

Separate spring
and shock, here
shown with shock
4" outboard.

Coil Over,
0 offset

Toeln Gairc 03" FE. Roll Center Ht 300  Twr Toedn Gare 03" F.B. Roll Center HE 300 Tum

Camber Gair: -1.51  Caster Gaire .77 Camber Gain: -1.51 Caster Gar; .77
Suspenszion Data Suspenszion Data
[anti Dive, % [Output  |86.7 [Ainti Dive, % [Output  [88.7

These pictures are from our Suspension Analyzer (which allows for more detailed inputs) to explain this input
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Figure A 28 Ball Joint/Spindle Angle Change

| Front Suspension Specs [ Untitled ]

Back File Options Edit Suspension Type  Shim  Table & Graph  Comments  Spring/Shock Details  Help

This is front wiew of suspension =0 left side of screen is actually ight side of car. Other Specs Right Lelt
Camber Gan: -1.11 Fain bazed on 1" Dive Camber Gan: -1.17 Spring Length 2 46 @ 46
e

Spring Compression

,:' Spring Angle - -

! Spring Rate 700 625

! Wheel Rate 208 201
1 Motion Ratio Sq.
M T 7 g//ﬂh Bump Force
. // o Scrub Radius

Positive Ball Joint/Spindle Angle Change per. deg 1.97 |37
means these angles are getting smaller. The |[tamber.deg 308 |[2.58

' Lower Ball Joint Angle actually got bigger in k.in [66.5 35.97 | [30.52
' & ql this case and produces a negative change. Fin Angle .36 7.79
1
: dle Angle 6.39 11.54
Lt Swing Amn 51.0. Ht 2.5 e Roll Bar Rate. Ibfin 300
Rt Scrub: 085 You can watch Ball Joint/Spindle Angle ' Clc i
1 .
Drig. Roll Fenter height = 2.6 | Change as you put suspension through ngle Changs
Roll Center height = 1.6 motion. If this angle change is high, you Upper Ball Joint \"N6.35 | E.67
Using Farce Based Roll Center are I|!<ely_ putting th_e b.allljomt into bind, Lower Ball Joint 464 | 471
pushing it beyond its limits.
Static Layout Dimensions - smow Lhive, Roll, Squat D Bi
Right [X)  Height _MazDetalk | ) oppg) Height ® Yes! __ DrawBig |
A (26175 19.2175 Upper Ball Joint 23125 20125 G ‘ * Dive, inch Roll, deq Rear Squat
B [15.41 16.565 Upper Frame Pivot [12 91 17065 |H | CNo 1 = = |0 =
C |[?7.75 875 Lower Ball Joint 2475 825 |
D |11.49 7.425 Lower Frame Pivot |g 49 7175 J Help [definition)
E [19.75 13.75 Upper Spring Pad  [15.75 13.5 K The amaurt the car's front end rolls (leans] due bo comering
F 725 575 Lower Spring Pad  [19.5 55 L forces, compared to its static [standing ill] angle. &
- - - - pos_itive[+] angle means the car i; leaning to the Right,
Lenath Anale Lenath Anale typ_lu:al of Left turns. Use a negativel-] number to lean Left
4 = Upper Arm Dim. 4 = [Right tumz]. p 39
Lower Arm Dim.

& Circle Track Analyzer ‘Plus’ v4.0 Performance Trends [ Asphalt Modified Chevelle clip Ted

B3+ Back Graph  Wiew Print  Analyze Suspension  An You can watch Ball Joint/Spindle Angle

Notes Mates Summary: Agréssive Driving. | Change as you go around the track. You can
- Details. also graph this data.

Comments -
Left Scrub |Right L Upper BJ |L Lower BJ (R Upper |A Lower |LF Tire RF Tue
Scrub Angle Angle BJ Angle |BJ Angle |Force Force
-18 05 14 8.35 6.32 9.48 6.53 3322 11829
.0g -.04 -.20 571 -4.94 -7.90 -4.95 h21.1 h06.1
1.37 -09 -.30 -8 48 712 -10.98 -7.00 G683 160.7
282 -.02 -.08 -2.85 -2.34 -3.65 -2.38 6031 288.0
265 -.02 16 453 429 8.05 4 88 387.0 866.3
1.49 -03 27 10.78 9.39 17.30 10.95 3945 14567
-1 .00 220 8.60 724 12.52 8.06 458 5 12914
-1.11 .02 .m 1.23 .79 .93 .7b 632.2 Fe4 7
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Figure A 29 Ride Height

=, Right Ride Height Positior

B

Use this screen to specify
where Ride Height is
measured and what Ride
Height is at static conditions.

A Arm Mounts Details
S Cloge this soreen Help
The location 7= Eat Upper i etling s
of where Back Upper A Usze Right Ride Height Fre: g {{9\
Ride Helght || Load | Calculated Maunt _Log | [Distance Out from Centerling, in B
i Current b ount
IS measured Behird the Axls Lins? Ves B 5
is shown by 15 Front Lower fuim - - -
R Diztance behind axle, in
this square. h.2n Back Lower &m
L Static Ride Height, in PR | | | GRS
oad | Calculated Mount Lo,
1497425 ][0 Current Mount |
+ Mote:
Hide Enter the position where you want bo watch ride
Kleight 3 A | height change as the front suspension goes
AR 0 through dive and roll and pitch as the car goes {%‘}A
% % around the track.
\“ ‘0 ot
- .
\l/ Keep Settings | Help | Cancel | Print |
—| Click here to bring up

Ride Height screen.

Static Layout Dim

ensions

Right (X)  Height
A 26125 19.3125
B [15.41 16.565
C [27.75 8.25

Hide Details \ |

b '] Heinht

Upper Ball Joint &
Upper Frame Pivot |12
Lower Ball Joint 24

Click on the “More Details” button (now showing “Hide Details”
because “More Details” are being shown) to bring up this screen.

& Front Suspension Specs [ Untitled ]

Back File Options

Edit

Suspension Type  Shim  Table & Graph  Comments

Spring/Shock Details  Help

Ride Ht = 2.8
Orig.

J -

o 4

This iz front wiew of suspenzion so left side of screen is actually right side of car.

Gain bazed on 1" Dive
and 0 deg Raoll

Camber Gain: -1.11

ide Ht = 4.5

Camber Gain: -1.17
Ride Ht = 5.0
Orig. Ride Ht = 5.0

Rt Scrub: (172

Lt Swing Arm 57.7.

If you have specified Ride
Height details, you will see it
here, both at static and
dynamic conditions. In Plus
version, Ride Height will
also show up in the Reports
and can be graphed.

%

1L 2. 0

Orig. Roll Center height = 2.6
Roll Center height = 1.5

Using Force Based Roll Center

wing Arm 49.8, Ht 2.5
Lt Scrub: - 018

Orig. Boll Center Right = 7.2
Roll Center Right = 7.8

Static Layout Dimensions

Right [X] Height
A 26125 19.3125
B 1541 16.565
r lazmx TS

tare Detail:

Upper Ball Joint

Upper Frame Pivot

I nwar Rall laink

Other Specs

Right Left
Spring Length L
Spring Compreszsion
Spring Angle
Spring Rate Joo 625
Wheel Rate 202 203
Motion Ratio Sq.
Bump Foice
Scrub Radius A6 |
Camber, deg -1.97 3.75
Dyn Camber. deg -2 32 1.59
Track. in [B6.5 3697 30.52
King Pin Angle 8.36 7.79
Spindle Angle 6.39 11.54
Roll Bar Rate, Ib/in cic| (300
Roll Bar Length. in AR
Ball Joint/Spindle Angle Change
Upper Ball Joint 8.76 4.93
Lower Ball Joint -5.32 -4_65

Show Dive, Roll. Squat

Left(X)  Height s __ DrawBig_|
23.1259 20.125 G Dive. inch Roll. deg Rear Squat
12.91 17.065 H |OHNo |1 & 2 & o =
4 TR o IR |
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Figure A 30 Writing ASCII Data Files : . .
Plus version has “ASCII File” option here.
&
Notes Motes Summary: Agressive Driving. Click on Notes for more MNew Lap Time  17.40 MPH 103.4
————— Details. LastLap Time  17.40 1034
- 1 C L¢ : - Improvement .on .0
omments ‘,«a N !
3[5quat Left Scrub |Right . o . = LF Tire RF Tire LR Tire RR Tire Total Tire |LF Bump at/RF Bump |LR Bump |RR Bump |[L
Scrub ASCII File Options Force Force Foice Force Force Tire at Tire at Tire at Tire F
-18 .05 14 & 332.2 1182.9 3781 2.7 2905.9 0.52 0.95 -0.31 012 .
o8 -.04 -.20 & 211 506.1 515.2 850.9 2393.4 -0.10 -1.06 0.41 -0.54 -l
in1,3? -09 -.30 B68.3 150.7 6545 12836 27572 -0.26 -1.53 1.66 039
2.82 -.02 -.08 603.1 288.0 1726.7 1946.4 4564.2 -0.11 -0.48 263 2.26
2.65 -.02 6 = 387.0 866.3 557.1 2108.6 3919.0 -0.09 1.13 1.91 313
f
1.49 -02 27 i=Cieateb Brceliitukhie 394.5 14567 4780 17384 40676 0.14 203 0.65 253 s
-1 Nili} .20 458.5 1291.4 457.3 960.2 367 4 0.22 1.39 0.51 0.66 -
-1.11 .02 -m File Name Biowie 632 2 784.7 534.3 374 4 23255 014 0.05 -0.95 -1.05 -
-.81 - -13 728.6 455.0 682.6 396.3 2262.4 0.04 -0.75 -0.44 -1.23 4
b5 -.02 -10 |C.\F'n:|gram Files\Performance Trends\Circle TrackA| 705.0 2046 8329 931.3 26739 -0.05 -0.61 0.68 013 2
2.03 0o 03 626.7 468.0 920.2 15351 3550.0 -0.03 0.19 1.72 1.94 .
263 1] 09 Save File | Cancel | 5449 906.5 n77 1697.0 40661  -0.02 063 210 274 3
2.00 -03 -03 543 3 715.4 870.7 1229.0 33585 -0.19 -0.14 1.75 1.80 -
.86 -12 -.30 Tip 695.1 251.7 834.7 b16.5 2398.0 -0.41 -1.44 113 010 Kl
.26 -16 -41 834.9 0.0 9N7.3 323.6 2075.8 -0.43 -1.94 0.74 -0.70 1
37 -1 -.24 7a1.2 0.0 944.9 557.4 22931.5 -0.45 -1.24 0.61 -0.18 4
FT -.03 ; . -
F2 -.02 -
.03 -02 ; i
_E8 08 14 ASCII Data File: B
~56 -13 43 Ci\Program Files\Performance Trends|Circle Track Analyzer vw4.0iLap Output,csy 9
A4 21 _44 :
1.58 -15 -27| Written, B
2.02 -.08 -.06 B -
138 o4 04 Mote: The file name was changed to CHProgram Files\Performance TrendsiCircle Track Analyzer v4.01Lap Output.csy with a ', csv' file extension ko be easily read by Microsoft Excel, e
.05 -.05 -.04 -l
-1.00 -.09 -19 1
-1.04 -1 =22 2
-23 -.05 -.06 -3.61 -2.55 -3.44 -2.52 795.3 207.2 9429 h47 4 24527 -0.33 -0.32 -0.21 -0.19 -
ﬁ-n = &) [\ Lap Output.txt - Notepad Q@@
) 7 -
- Hame Insert Page Layout Formulas Data Review Fie Edt Format Wiew Help
% rrilne Feet HPH Accel_Gs %_Throttle Eng_RPHM Turn_# Curvature Downforc~
== Cut SR e || = .be 8 72.5 .68 i} 3971 274 289 727
Calib w1 - = ==
J 23 copy =i A =% .28 21 73.2 .35 67 4611 274 292 734
Packe o B 7 U- .La 43 5.8 .56 100 4130 274 31y 718
- J Format Painter i .68 L1 77.8 .56 RLL] 4264 274 54 666
Clipboard o e - .80 89 80.3 .56 100 4399 274 115 587
~ — 1.88 113 82.8 .57 168 4535 274 499 464
| Al - £ | Time 1.20 138 85.2 .57 100 4671 274 599 361
1.48 163 87.7 .57 RLiL] 4308 274 724 273
A B C D E F G 1.68 189 90.3 57 100 4945 274 878 2m
- fr o - 7 1.88 216 92.8 .58 168 a3 244 1044 149
L IE! ot MEH AccelGs % ThrottleEng RPM Turn®  ly'ng Sy, 95,3 o8 160 sa21 24 1238 165
2 0 o 72.5 o 0 39712 &4 2.28 272 97.8 .58 108 5368 274 1465 68
- = 2.48 361 188.3 .57 168 5uo7 274 1695 48
1
3 0.2 2l 4.2 3 b7 40T112.6: 2.68 N 162.8 .56 188 5633 274 1956 16
4 0.4 43 75.4 0.36 100 4130 2&4 2.80 362 185.3  .548 97 5767 274 5247 -0
5 0.6 56 77.8 0.56 100 426412 &4 3.00 393 107.6 .535 96 5895 274 9573 -121
: 3.28 425 118.8 .55 168 66826 = = -157
6 0.8 89 80.3 0.56 100 4399 2 &4 2.0 158 112.4 .5y 180 &157 - - —163
7 1 113 22.8 0.57 1 4535 2 &4 3.608 491 114.7 .53 108 6286 -168
3.80 525 117.8 .52 100 6412 -174
0 46712 &4 -
« 4.80 568 19.3 .51 168 6535 188
If you check “Create MS 100 4808 2 & 4 K20 505 121.5 .49 180 6656 185
. »” 4. 48 FLE] 129 & Lo 4180 ATTD -191
1 Excel File”, the program 100 494528&4 i ) i e
1 will write a file with a .csv 00 soss2ga  |ud Here’'san example of a file . . -2
4 . g P 5.4 1 1 i = = -208
1 extension. Then when 100 5221284 2 4 Yvrltten to a .txt file V\,l’lth : : o
1 . 100 5360 2 &4 . - - -
1 you open the file, 10 eo2ss | Cogﬂms Se|oalr23‘tledI et | 28
1 Microsoft Excel will open it s ke ed and “Include Text” | - - -221
1 bv default >-9 checked. This file opens by ) ) el
12 : 7 er2gs M default in Notepad a1 wawe s
17 3 393 1076535 96 5895 2 &4 6.9 pad. 371 70 58
18 3.2 425 110 0.55 100 6026 - 6.48 10887 6.6 -.97 = 6388 31 1861 52
4 14 6.68 1841 112.3  -.97 = 6155 31 1515 93
1 34 458 1124 0.54 100 6157 6.88 1673  108.1 -.97 - 5923 341 1263 m
20 3.6 491 114.7 0.53 100 6286 - 7.00 1104 103.9 -.96 - 5698 31 1044 199
7 = , , 7.28 1134 99.6 -.96 = Gu59 3 856 278
21 3.8 525 117 0.52 100 6412 - 7.40 1163 954 -.96 = 5228 3 608 358
22 4 560 119.3 0.51 100 6335 - 7.68 1198 91.2 -.95 - 4998 31 568 465 v
23 4.2 595 121.5 0.43 100 6656 - < >
24 4.4 631 123.6 0.48 100 6773 - Lnt, Call
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New Shim

Up/Down features
M s | Untitled

Edit

— T

Back File Options Suspension Type

Thig iz front wigw of su]

Camber Gain: -1.11 Gain b
Ride Ht = 4.5 ang

Figure A 31 New Shim Up/Down Feature

New Camber and movement
of upper A Arm mount.

1

=i caic shim Adjustment - Right Side EJ

Moved Up

E stimated Hew Camber will be

Current Camber is

SN Table & Graph  Comments  Spring/Shock Detail:
. . . | Distance Moved
Shim Rightt Side allv right zide of car. Tl
Shirn Left Side Camber Gain: -1.1 OB LA Up hd
Ride Ht = 5.
Shir Right Side: Up/Dawin e
Shim Left Side Up/Down
Distance Up l:l
Notes:

T

) |

Thiz screen moves the Upper & A Mount on
the frame Up or Down as much az you specify,

much to move the upper A Arm
mount on the frame.

New screen where you specify how

and estimates the Camber Change assuming the
zame length &m iz used. If you choose to
K.eep thigehange, all geometry will change to
Teffect moving this mount and keeping the A Am.

. J

Help | Cancel | Print |

Click here to use new condition, shown below.

m. Front Suspension Specs [ Untitled ]
Back File Options

Edit Suspension Type Shim  Table & Graph  Comments  SpringfShock Details  Help
This iz frank viesy—= - Lt ~—ctually right side of car. Other Specs Right Left
Camber Gain: -.64 Tire with new Camber. Camber Gain: -1.17 Spring Length .46 .46
Ride Ht = 4.5 Ride Ht=5.0 i )
Spring Compression : :|
New mount position. Seunnfunie
:
Spnng Rate 700 629
Wheel Rate 246 208
%\% Motion Ratio Sq.
BumpFoce [ ][]
Scrub Radius
Camber, deg -}91 375
Dyn Camber, deg
* Track. in |GG, 35.97 30.52
- New Camber | FneFi le 7.30 7.79
| Spindle Angle 6.39 11.54
Lt Swing Arm 58.7, Ht 4.7 Bt Swing Arm 109.9, Ht 3.1 Roll Bar Rate, Ibfin P 300
Roll Bar Length. in 4B
Ball Joint/Spindle Angle Ch
Roll Center height = 1.5 Roll Center Right = 7.2 atJont/spindie Angle Lhange
Upper Ball Joint
Uzing Force Based Roll Center Lower Ball Joint
Static Layout Dimensions - Show Dive, Roll, Squat D Bi
Right (X) _ Height _MoreDetails |y g ey Height O Yes __ DrawBig |
A [FTEE 19.34 Upper Ball Joint 23125 20125 G Dive, inch Roll, deg Rear Squat
B [15.41 17.57 Upper Frame Pivot [12.91 17065 |H | @ No | = | =N =
C (27.75 825 Lower Ball Joint 24.75 ] 1
D (11.49 7.425 Lower Frame Pivot |3 49 7175 J Help [definition]
E [19.75 13.75 Upper Spring Pad [15.75 13.5 K Distance from car centerling to the center of ball joint on
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Figure A 32 New Engine Specs Screen Features

&| Engine Specs [ Chevy 604 Crate Motor 400 HP ] E|
Back File Calculate/Edit Load from Engine Analyzer Comments  Help
Base Engine Specs Full Power Curve —_— Larger g raph for- more detail
Displacement. cu in 500 400
CCs Liters . * p
q
Clutch [very Small Clutch/Flywhesl =
400 300 Here you can enter the
L~ highest RPM you have
. » p N L seen on your engine
350 o 40011 s @ 4500400 / on the track, where the
{{ H . . . .
power curve weﬁ ;:;nlh: HPe englne IS Stl" maklng
peak because we know racers
who've taken these motors to 200 100 Some DOWGF.
6800 RPM. ‘
- q Enter Your Max AP ?
2000 3000 4000 5000 6000 F00D
el - Ertter the magimum RPM pour engine can rev o, This
Engir?e size or displacement in cubic inches R 1) hilFg FIPE U] bl gsla%“;:‘;';‘g:r:;i;iv:e?:ﬂ could be: a rev limiter RPM or the hlghest RP ou have
p15 5500 | |382 400 for important info about SEEM 0N YOUT tach.
G000 | [T |[330 aking your power Cancel
3000 Ef 214 £300 232 200 curve for accurate.

Click here to better estimate the =
highest RPM on the power curve. :E'

Resort Power Curve

Enter Your Max RPM ?

The program assumes you filled in the power curve aut to the highest RPM the engine stil makes any power. I you engine j
this RPM, Kote that this HP is kely much less than the paak HP From your dyno curve,

Byving past G800 RPM, vou need ta fillin ane mare RPM paint with this highest RPM and enter an ESTIMATED HP at

Do wou want the program ko enter & poink based on what you know to be the max RPM of your engine

m| Engine Specs [ Chevy 604 Crate Motor 400 HP ]

Back NFlEN Calculate/Edit  Load From Engine Analyzer  Comments  Help

Ba_ Mew Endine Full Power Curve
xample Engine

Dis Open Saved Engine lcie ? Click here for Example engines.

Save Engine
LCs Save Engine As E Ty
Clu  windows Prinker Setup el -

Prinkt 400

/ i
4 New Crate Motors.

Open Ex Engine File

28 Ex Engines in Library Chozen Ex Engine File:

1241342020 GM LS 376 Crate Motor 532 HP ~
117242020 Ford 347 Crate Motor 415 HP

11/24/2020 Chevy 604 Crate Mator 400 HP

11/23/2020 Chewy B02 Crate Motor 350 HP

32641993 STREETST.OCE

381993 96-BUSCH M-8

3/5/1933 96-BUSCH.MW-B

37441933 SCAT V-4

________ [Tirne Tiala Alicl A = Eu Eraine mama b cloaes
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Figure A 33 New “Back” Options in Analyze Suspension

Thig iz a Front Yiew (left side of screen iz actually nght zide of car.]

Click here and you are asked for a
Baseline name for saving these
current data for comparisons, as
shown here to the right.

Bazeline Title: 1000 |b RF Spring [resultz shown in pink)

Baseline Title

[

Click Back to simply close this screen,
no questions asked. Previous
versions would always ask if you
wanted to save these conditions as a
Baseline. Previous versions would
only allow you to click the Red X at
the upper right to close this screen.
That still works in v4.0.

Enter zome title for thiz Baszeline R

E3
Current Conditions were saved az the Baseling,

—

I o

Open Yehicle File

Figure A 34 New Larger Fields to Accommodate Longer File Names

longer file names.

Larger fields to allow for

Chozen\¥ehicle File:

04052020 ERSON 4-7 3935 KEVIN CAR R-55 C-57.95

At 04-10-2020 ERSOM 4-7 2939 WVE15< R-54. 28 C-50.39
Azphalt Modified Chevells clip Tedder
Azphalt Modified Chevelle clip Tedder 2

bump zprings

burmp zprings B

Diirt M od Eich old_stockeoar_rl.dat

Dt Mod Eich old_stockear_r1_bumpsprings. dat
Diirt b odified Eichelberger
Eichelberger-old_stockoar.dat

Eichl Model ke

zany. Tedder.dat

[MCA-MOD

03 C.G. 03-16-2020 KEVIN'S BEST ERSOM 4-7 333.9 VE15< R-57

Agphalt Modified Chevelle clip Tedder
-

Preview:

HP: 714 Dbl A Arm
RPM: 7000 LF: 625
Wit 2779 RF: 700
Axle: 4.33 LA: 200
RtCirc: 86.75 RR: 225

Five Flags Speedway....17.4 with the curent rules
packadge....can be Faster with a qualifying anly
zetup but rulez do not permit zetup changes after
qualifying....4-4200 low rprm and 7E00 max... File

f« List Alphabetically [typical listing]
" List by Date Lazt Changed

Open Delete Cancel

courtesy Gary Tedder, Cantonment FL. Mary
thankz Gary.

Help Advanced

E
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Figure A 35 New “View” Option, Plus Version Only

Click here to “View” only certain columns of data.

E Circle Track Analyzer ‘Plus’ ¥v4.0 Performzace Trend

Enter View Template Mame

B3+ Back Graph BUEES Print  Analyze Suspensige” Analyze Perf A4S

w Show Al Data s Agrezsive Driving. C
Show Only Picked Data

Pick Daka ko Show

Time Feet —|1I|1—ri—|1-n:v:v:rﬂ-a—|1g Throttle Eng RPI

.00 0 746 .00 0 4087

Enter a name for this Yiew Template,

The current zettings will then be zaved under thiz name Eeree]

s0 you can recall them later.

. Report Columns

File Template: Tire Spring Bump Spring Force

TR Template name (if using "F'E s _'r"' ate
ave View Template
RF Shock Force template) shown here. Click “Save” to
LR Shock Force | Basic Data save the current
RR Shock Force | Click Open to open previous | —f~New v4.0 Data data selections
Iﬁll—_: %’;;ii‘:,i'l set of selected data as a Tire-Earge Shock Force and Vel as a Template for
LR Shock Vel saved Template. Tire Spring Bump Spring Force use in the future.
RR Shock Vel x Then enter a
Click on Data types to name for the
display them in the reports. Template.
Hold down the Shift and Ctrl
keys while clicking to do |
Iﬁ%l:::l I;';"[;i select multiple data types. Usze Template | Delete | Cancel |
Mote: Mote:
Hold down the 'Chrl* key and click on items to Haold down the 'Chl' key and click on items o
inchude. Hold down the 'Chl’ key and click on include. Hold down the 'Chl' key and click on
SELECTED itemsz to remave them from list. Hold SELECTED items to remove therm fram list. Hold
down ‘Shift' key and click an item to zelect down "Shift' kew and click an item to select
everything from last selected item to the item pou eventhing from last selected item to the item you
juzt clicked. juzt clicked.
Keep Settings | Help | Cancel | Print | Keep Settings | Help | Cancel | Print |

& circle Track Analyzer ‘Plus” v4.0. Performance Trends [ Asphalt Modified Chevelle clip Tedder ]

B3 Back Graph View Print  Analyze Suspension  Analyze Perf  ASCIIFile History Help(F1) =8 x
Motes Summary: Agressive Driving. Click on Notes for mare Meve Lap Time 1826 MPH 986 H
-- 4"“‘“ Detals ap Time, 1826 B Report showing only
Comments |mprovement i} 0
selected Data Types | |
Time .LF Bump at|RF Bump |LR Bump |RB Bump |LF Sprin: F Spring |LR Spring (AR Spring L Bump R Bump o
Tire at Tire at Tire at Tire Fnlg)/m;me Force Force Ian:e Force (CO|UmnS) If y0U make a
.00 1.34 1.66 0.25 0.57 7 628.7 -505.1 727.7 0.00 0.00 ;
20 i 1.4 0.41 07 a5 5795 4804 7794 0.00 0.00 printout, only these selected
.40 0.81 1.16 0.76 : 9.8 511.3 4279 8832 0.00 0.00 Data Types will be pnnted_
.60 0.56 0.81 117 1.42 111.4 403.7 3437 951.1 0.00 0.00 .
.80 0.39 0.43 1 151 -86.6 261.6 -2505  917.7 0.00 0.00 This way you can get the
1.00 0.30 0.10 1.55 1.34 -41.2 124.7 181.7 796.8 0.00 0.00 . .
1.20 0.25 0.1 1.40 1.04 7.2 36.0 -143.3 639.7 0.00 0.00 data you are interested in to
1.40 0.19 015 110 0.76 27 96 -123.0 4938 0.00 0.00 fit on heet of r
1.60 0.10 -0.08 0.77 0.58 285 316 -116.8 393.3 0.00 0.00 on a sheet ot paper.
1.80 0.00 0.00 0.50 0.50 63.4 64.6 -109.3 331.3 0.00 0.00
2.00 -0.08 0.04 0.36 0.47 86.4 78.4 -94.9 293.3 0.00 0.00
2.20 -0.12 0.00 0.34 0.46 88.3 62.9 -75.5 269.7 0.00 0.00
2.40 -0.13 -0.10 0.43 0.46 70.0 215 -49.4 250.9 0.00 0.00
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Jishock Details  Help
Other Specs

side of car. Right Lelt

er Gain: -1.17 Spring Length
Spring Compression I:l :l
Spring Angle
Spring Rate 700 625
Wheel Rate 218 208
Motion Ratio 5q.
Bump Force :l l:l
Scrub Radius
Camber. deg 1.97 3.75
Dyn Camber, deg
Track. in |G6.5 35.97 30.52

Figure A 36 Include Pictures with your Vehicle Files

Click File button for these Options.

Turm Pickure OFF
Prink Picture

If you choose Open, the program will typically default to the
Vehicle Pictures folder, but you can browse to any folder
on your computer. Note that if you move or change the
location of the picture file you pick, it will not be found in the
program and can not be used. For that reason it is best to
keep a copy of a picture file in the Vehicle Pictures folder.

Open a File
Look: jr: | =3 Wehicle Pictures ﬂ |‘j€ v
E. ISTmﬂ.ﬁl.spulﬁalt Modified Chevelle clip Tedder engine.jpg
L |ﬂTmlj.':'.5|:||'|-E'|Il: Modified Chevelle clip Tedder. jpg
Mp Recent &) atkinson-32.jpg
Documents I3‘_.’].|:l.I:lc:i|'|su:||'|-3‘3-I:r|:||'|I:-su5|:uan5i|:|n.j|:u;|
FT_' E‘JDE"S-FEEEWE':.-‘-W-WEbSitE.jpg
] mirt: Late Model Eichelberger, PG
Deskiop ] vou-Tube-Banner-Performance-Trends. jpg
by Cormputer
kly M etworl,
Flaces
File name: :5: halt Modified Chevells clip Tedder engine.| u:|
Files of type: |,-i‘-.|| Files [*.jpg) j Canicel

[ Open as read-only
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Figure A 37 Include Company Logo and Titles on your Printouts, Plus Version Only

E Cincle Track Analyzer ‘Plus® v4.0/ Performance Trends [ Asphalt Modified Chevelle clip Tedd

File {vehicle) Results  Help BEEEGENE=E Req To! Kevin Gertgen
= = Beginner Level =
| Open Yehicle Library v Experienced Level Best Gear Ratio | | Help
| Save Yehicle to Library v Engine Graph - Thick Lines uit Program | | Cormner Weights

Engine Graph - Thin Lines Plus Version
Yehicle Specs Default Floppy/CD Drive, currently & includes these
. ) otor 400 hp 350 cubic inches, Printing Options
Engine Sl e * D0 HF at 5500 RPM
Vehicle M w Use Company Logo File
St e D ompany Logo File
[ ¢ File: untited  Drouble & &rm v
. Front Suspension | Fit Spring: 700 Lt Spring: 528 Frinker Width Adjustment
Rear Suspension ‘ File: untitled" for Traling Amg  Printout Title, First Line
Track: B5.0"  LtSpring: 20 prjpgt Title, Second Line

Track: 2640 it long, 500 it infield width, 15 deg banking

Track Conditions |

Pick a Logo File P]X]

Laok jh: | () My Pictures ﬂ &= = B
- ~
My Recent
Documents )
= g g st Browse to locate a
|_ Performance Trentds Parformance Trands Jpg f||e tO use as
. £
) your Company
Desktop PTI Daar Sign on & Mile w SRl PTI Jacket Smooth.jpg L oo file
comments, jpg ; g g .
Fdy Computer
- = Performance Trands
“
by M etk K,
Places ETT PRT Rannar For PTT PRT Rannar inn BTT Sinnnn 2 Mils
File name: |F'TI Droor Signoon 8 Mile jpg ﬂ Open |
Files of type: |Graphic Files [ brop;” gif:” jpa) ﬂ Cancel
[ Open as read-only

Enter the title wou want in the center of your printouts an 0K
the Top line, up to 22 characters long. -

Enter, Top Title

Cancel

Enter 2 lines of text to appear at
the top of your printouts. You do
this through 2 separate screens.
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Figure A 38 Include Company Logo and Titles on your Printouts, Plus Version Only, cont

| Printout Options @

Report Printing Options Columns to Print

[ Include ¥ehicle Specs [ Print from List Below Q

[ Include ¥ehicle Comments QI

[~ Request Report Comment If you make a Report

- Printout (columns of
numbers), you can
select to include the
Vehicle Picture here.
This is the picture on
the Main Screen, not
the Front Suspension
Downforce screen.

[ Include Eng & Suzp Comments

[ Print Suspension Out

[® Include ¥ehicté Picture

Print Repornt Using These Specs

Other Printout Types

05US Factor

Print Blank Workzheet

Tip
Close See page 110 in. w
marual for more info.

Company Logo graphic will appear here on printouts.

/7 Two lines of text Titles will appear here.

i Circle Track Analyzer v4.0 Yz{u can include any This Report Printed:
ﬁ Eng: Open-Wheel-Modified-Atkinson-39 Business Info here 4:27:11 pm 12-13-20
2= | Calculated Test Results Perf. Trends (C) 2020 Page: 1

Calculated Test Results

Time LF Bump RFBump LR Bump RR Bump LF Spring RF Spring LR Spring RR Spring LF Shock RF Shock LR Shock RR Shock LR Shock L Bump
at at at at Force orce Force Force Force Force Force Force Vel Force
Tire Tire Tire Tire
.00 0.50 1.26 -0.50 0.27 -126.7 349.3 -449.2 4154 -60.07 -51.33 513 6.87 0.41 0.00
25 0.20 0.98 -0.25 0.53 -166.9 316.9 -412.0 4738 -88.89 -88.86 19.39 19.40 1.56 0.00
A0 =023 053 031 1.06 -218. 254.8 -306.3 572.0 -114.86  -124.38  31.25 29.35 251 0.00
Vehicle Pict il 1.55 -254/5 171.5 -177.5 639.4 -101.53 -128.68 22.94 17.51 1.84 0.00
enicle Ficture will appear |16 2677 803 857 6117  -71.75  -10867 3.07 -4.31 0.25 0.00
here, unless y0U print in 1.38 -266 9 88 -687 5150 -38 61 -8545 -13.66 -19.02 -1.10 0.00

landscape. Then it will
appear smaller next to
company logo graphic.
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Figure A 39 New Graph Features
- > Click Graph to bring up the screen shown below. . -
S ot ana - [E]]|
R L hoins mm/m Click Data to Graph to bring up screen shown below. S
e [EtTes [ <l] [>Tl o] [efolETerrven]se ccaed Scale Factor shown here. [

The Scale Factor lets data of very different
values be graphed so both can be seen in

current
LF Bump at Tire x 100.

detail. For example, Bump could range from
-5 to 5 inches, but Force could range from 0 [ 7T
to 1000 Ibs. If you scale up the Bump by a = .
y ; P P by Y — | Pick from 1to4
factor of 100, both will show on the graph. =i 4
Humber of Dalg Types  [2Types” =] Types of Data to
: - : - E First Data Type \ [LF Bump at Tin ~1 Graph )
Pl S A e e 4 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Scale Factor OO (erlarge a ot |
i Second Data LF Tire Force |
: Scale Factor 1 (no changel ~|
300 : : ' e [Foonvs 5
Force in pounds (lbs) | =l
3 l ; ] ! =)
e e TR R SRESEE R T SERerReN oteew [t =]
Bump in inches Opening/Saving Graph Templates
Click on 'File' at the tap, then 'Save' ta save
_ these current araph settings to a 'Template', or
100 : ; Open' to open a previously saved Template’
f L : Make Graph | Help Eannel| Print
-100 e o
Turn 2 B St Turn 3 Turn 4 F Sirt Turn 1 Turn 2 i
Bump is shown
- negative here for
option “down
[l [l [e[=[a]*] Fefel[e]ruovfsascd: / shown negative”.

Here you can select to graph data vs time or distance. If
you choose time and compare a fast lap and a slow lap, the
car will be doing different things on the track at the same
time because it is at a different place on the track. For that

reason, Graphing “vs dist.” may be easier for comparisons.
1 \ I T Y I T

Another option is “down shown negative”. On the graph
above, Bump increases coming into turn 3. However, on the
car, increasing Bump means the left front end is going down.
Choosing the “down shown negative” option for this graph
shows Bump increasing by going down, which is what the car
is doing, and can be easier to understand.

ere nt———

-LF Bump at Tire x 100.

100

T\

180

-100

oo

yis

First Data Type

[Fewpatie ]
100 [enlarge a lot)
1 [no change]

JLF shock Vel 5]

[100 erderge o) ]

[FFShodvel ]

[0 erlorcr 2 o) =]

Opening/Saving Giaph Templates
Click on 'File' at the top. then 'Save' ta save
these current graph settings to a ‘Template’, or
‘Open’ to open a previously zaved ‘Template'

Scale Factor -
Second Data

Scale Factor

,,,,,,,,,,,,,,,,,,,,, Optis ]
File Tempkte: none
Type of Ghaph
________________ Type B
Custom Graphs
Number of Data Types  [2Types v

Bump increasing is shown as a negative (going
down), which is what the car is doing.

Page 205




(C) Performance Trends Inc 2000 Circle Track Analyzer Appendices

Figure A 40 New Graph Features, cont

b 77 T ﬁ Click History to bring up History Log shown below.

s fell=] [< ][] ] [<fe] 2] @]riaven]ce scaed

Circle Track Analyzer v4.0 RF Shock Vel vs Feet
e B e LU TR EREYELET ELRV EERPEy CORT L PR ST EERR PR EOPR e

' : : ; || Graphing up to 4 Data -LF Bump at Tire
i ; ; : 1 il Types for up to 6
TolmEe ol i 4| Tests can produce lots
- | - - 3 || of graph lines and
labels on the right side

18 —————— ———————— ; 1/ of the graph.

-RF Shock Vel

[ oper-whee Hmodited-akiksoi-30 £11 pm

-LF Bump at Tire

-RF Shock Vel

[ open-whes HmodMed-akison-3 401 pm

-LF Bump at Tire
-RF Bump at Tire
; . -LF Shock Vel

: CEX

|l Close (don't show hiskory) Graph These Tests  Graph Options  Clear {erase) History  Print Help

i X v D g L] B 0 "
/ 300 v i d ’ 1k it 2100 I 2700

Ml Test Title [Graph? _[Graph Title [Save? [LapFt [infield [Bank [MnRPM [MxRPM [LapTime [Imp [MPH [imp. [CarLen A
open-wheel-modified-atkinson-3% Sun Dec 1320 Yes open-wheel-modified-atkit 2146 420 5 4291 7 17.52 o0 835 o o
open-wheel-modified-atkinson-3% Sun Dec 1320 Yes open-wheel-modified-atkit 2146 420 5 4291 7030 17.52 o0 835 o o
open-wheel-modified-atkinson-3% Sun Dec 1320 Yes :wheel-modified-atkir 2146 420 5 4291 7030 17.52 835
asphalt modified chevelle clip tedder: Sun Dec 13 Yes asphalt modi velle 2640 500 15 4087 B4R e e L L
asphalt modified chevelle clip tedder: SunDec 13 Yes asphalt modified chevelle 2640 500 15 4087 Ed . .
asphall modified chevelle clip tedder: Sun Dec 13 Yes asphalt modified chevelle w0 amr s ChooOse u p to 6 tests to g raph by cl |ck|ng
Click o Test Titk [1st column] to change it or to retrieve specs which produced those results. Click in other columng for definitions. here tO p ut a Yes |n the G rap h 7 Col umn. B

=, Circle Track Analyzer ¥4.0 [ Open-Wheel-Modified-Atkinson-3% ]

Back File Format Wiew Help(F1) DataToGraph | HISTORY last
[ 20 N 3 N A (e E—
Circle Track Analyzer v4.0 RF Shock Vel vs Feet are \/ |
33 presreeeeesegeegesoseosooeqoeodeonooaoon e T T P e e P TP PP O e P PP PP PR
: { : : { : [ ; ; -RF Shock )@l
LY | SSI— ] NN S i These More buttons let you scroll
f ; ; ; ; the labels on the right up and . "“:"ai:":
o ,\ i i ' i down so they all can be read.
-RF Shock Vel
8
opei-wies Hmodmed-TRAGI-S Lo pm |
-LF Bump al\Tire
& -RF Bump at\Tire
-LF Shock Ve
- -RF Shock Vel
apiattmodikdchee e olp eoder 3 45pm |
18 -LF Bump at Tir
-RF Bump at Tire
=2 -RF Shock Vel
d g : : : ' ! : I SpAEMmOAME A che Ik clp EO%kr T42 P e T
PP m T g Tums Tuma Fam Tum1 Tomz -IFe*3ump at Tire
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Line Style
Edit Titles{Legend
Grid Style

Figure A 41 New Graph Features, cont

=, Circle Track Analyzer v4.0 [ Open-Wheel-Modified-Atkinson-3% ]
Ba le BRSO3 Yisw Help(F1} DataToGraph | histary last

B =] [el==0*] =l =T Fuven]se soaes]

Analyzer v4.0 LF Tire Force vs Feet

300

100

-100

current
-LF Bump at Tire x 100.

Segment labels
shown here.

Feet

Ling Skyle

Edi Titles/Legend
Grid Style

Back Color

Draw Seqment Lines

Legend (araph fine

Line Style

Edit Titles/Legend
Grid Style

Back Color

Draw Segment Lines
Legend {graph line

-

-

~ IR S

Back File NGOINES Yiew HelpiFi) DataToGraph | HISTORY last

b e ] [€]s] e ] [pe] @] %] 4] rurvien]setseaes

k Analyzer v4.0 RF Shock Vel vs Feet

Classic Labels {smaller)
Larger Labels

Back File BEdi=4 Yiew HelpiF1) DataToGraph | HISTORY last

[T [ R [niieiniaiuiainh Al bttt il Hneinie it T

T I.Jl.lllllJ al T ‘

More \.ij

RF Shock Vel

ope i-ukee Hnodied-aklzor-39 4:11 pm

-LF Bump at Tire

2 3

Analyzer v4.0 RF Shock Vel vs Feet

Classic Labels (smaller’
w Larger Labels
Largest Labels

— | R e

open-wheel-modified-zthinson-39 4:45 pm
-LF Burmp at Tire

reRF Shock Vel

open-wheel-modified-athinson-29 4:11 pm
-LF Bump at Tire
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Plus version allows for logo

and title lines.

Figure A 42 New Graph Features, cont

This Graph Printed:

%&can include any

Eng: Open-Wheel-Modified-Atkinson-32  Business Info here

Circle Track Analyzer v4.0
Calculated Test Results

=
o
[4r]
O
u
£
[N
=7
S &
(1]
Sa
(]
[}
[}
[}
———
O
("5
=]
=
[ab]
@
—l
b=
23]
[w

Feneeirrmarrc e Trenns

Vehicle picture from Main

Screen gets printed here.

open-wheel-modined-atkinson-23 9:59 pm

LF Bump at Tire

asphait mediNed chavelle ¢lip tedder 3:37)pm

LF Bump at Tire

Vel

RF Shock

Circle Track Analyzer v4.00 LF Bump at Tire, RF Bump at Tire, more... vs Feet

) D e e e o e o e e e e e e

Tum 2

Tum 1

Tum £

Tum 3

Tum 2
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