(C) Performance Trends Inc 2000 Suspension Analyzer Appendices

Appendix X New Featuresinv2.4 B

Version 2.4B adds several features, which we have grouped into these categories:

New Suspension Types or Options

The program now allows for solid front axles and for several ways of locating them. Also included are calculations showing the
drive shaft angle or U joint angle changes with suspension movement. Fig 6.33.

The program has 2 new steering options:
1. One is where the steering is a steering box, there is no center link. Instead the tie rod on the spindle from one side is
tied directly to the steering box arm. Then the tie rod from the other spindle is effectively tied to spindle that the
steering link is attached to. This is the steering of some Jeep solid axle front suspensions. Fig 6.34.
2. The second is where the steering is a steering box, but the tie rods do not attach to the center link. Instead they attach
to arms on the steering box and idler arm on arms on opposite side of the center link arms. This is the steering of some
Alfa Romeo suspensions. Fig 6.35.

You can now use a panhard bar or a watts link with leaf springs as the Lateral Locator. Fig 6.36.

The program has new inputs in Vehicle Specs for:
1. Front, rear or all wheel drive, and what percent of the power is being delivered through the front drive tires. Fig 6.37.
2. The program has a new input in Vehicle Specs for inputs or inboard or outboard brakes at either the front or rear
suspension. Fig 6.37.
3. Unsprung weight is now an input for front and rear and is used to determine natural frequencies and some handling
characteristics. Prior to this, the program assumed a certain percent of the vehicle’s weight was unsprung. Fig 6.37.

There is a Calculation Utility “Clc” screen for entering in inputs for the King Pins for solid axle front suspensions. Fig 6.38.

The program now allows you to specify what the opposite end of the car is doing. This lets you apply "pitch" to the car to see
what happens to the calculations. Fig 6.39.

You can now enter specs for bump springs for the front and/or the rear suspension. (This feature is not available for push or pull
rod type suspensions.) There is also a Clc screen to calculate these specs, which can be handy if you are working with “stacked”
springs. Fig 6.40.

The program now calculates and displays new outputs, like Bump Spring Force and Dynamic (after dive and roll are applied)
Roll Stiffness, Roll Couple, Front and Rear Lateral Load Transfer, and Natural Frequencies. This is very handy to watch what
happens once the Bump Springs are encountered with suspension movement. Fig 6.40.

There are new inputs for Ride Height. You can then watch Ride Height change when you apply Bump and Roll and the new
Pitch input to the suspension. When you do a top view of the suspension, the location where the Ride Height measurements are
made are drawn as small boxes. These measurement locations are located in the Vehicle Specs screen, as they always have
been. Fig 6.41.

New Graph, Report or Print Features

If you have swapped graph axes, like camber on the horizontal axes and movement on the vertical axes, and use the cursor, it is
horizontal. Fig 6.46.

You can now include a picture file with the suspension which will be drawn on the main screen if there is room, and included in
printouts of reports or graphs as you direct. Fig 6.47 and 6.49.

The program has new print options for graphs and reports of including the suspension picture file (if any). Fig 6.48.
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You can now include the data table with a graph. Fig 6.49.

The printed Graph comments have new options and are described under File, then Printed Comments in the Graph Screen. Fig
6.49.

You can now graph the Jacking Component, Bump Spring Force, and Ride Height. Fig 6.47.

The Data Type you have picked to graph is now displayed under the list. Since the list is long and only the first picked data type
is graphed, many times a type could be picked that you did not see in the list. Fig 6.47.

Other New Program Features

The program now reads some types of Bill Mitchell’s WinGeo (.gem) files, like double a arm and MacPhearson strut. Fig 6.43.
There have been several updates to Emailing Preferences to work better with modern changes to emailing protocols. Fig 6.44.
File Comments are now shown on the main screen if there is enough room. Fig 6.33.

Zoom options for the drawing on the main screen are now included under the "View" menu button options.

The program now draws the CG in side view. Fig 6.39.

'The program now remembers some inputs you have entered in the "Clc" calculation utility screens, like for spring rate, roll

'bar rate, and the new Unsprung Weight, and more. These are saved with the file, so in the future you will know where, say, the

roll bar rate came from. Fig 6.45.

The program now remembers the size and position of the main screen when you restart the program. This way, when you
reopen the program, it should revert right back to the same position or size you last arranged.

The “Advanced” button for Save As now uses current folder as the default folder.

The program now better draws extension lines when the lines extend WAY OFF the drawing screen so as to look more realistic.
The program now marks invalid solid front suspensions as "na" in the Vehicle Specs screen.

The Company Logo graphic now appears on the main screen. Fig 6.33.

The program now has substituted “Bump Springs” for "Symmetric Chassis" in the Vehicle Specs screen. This Symmetric
Chassis feature was never activated in earlier versions.

Program now more reliably saves and reads its configuration info so the config file is less likely to get corrupted.

If the Registered Name or Registered Code becomes corrupted, the program now allows an easy fix by contacting Performance
Trends.
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= Yehicle Specs

Back{ok) File Help

Figure A 6.33 New Solid Axle Front Suspension Options
X

Yehicle Specs T

General Specs

Suspension Type

| 4 Link Live Axle [with lateral locator)

Lateral Locating Linkage

|F'anhard Bar, frame attachment on Left side

Include Drniveshaft U Joints

Springs Attach To ||_Dwe[A[m

Steering |Steering Box; rod attaches to right spindleﬂ
[
[
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Springs | Coil and Shock [outboard)
Roll Bar |Yes

Roll Bar Rate, Ibfin

Include Bump Spring

Inboard Brakes Yes =

Front Suspension

Rear Suspension

ata Logger Sensors

Susp. Travel Sensor

Mane -
=

Steer Sensor |N0ne

Ride Height Measurements

Lt Side, From Centerline

Lt Side, Behind Wheel Center
Rt Side, From Centerline

Rt Side. Behind 'Wheel Center

.
]
]

Hel,

Clickpon the down arrow key to zelect whether ta
include the location of the diiveshaft U joints as
inputs an the Main Screen. These are used far piniok
angle changes, transmission yoke movement,
diiveshaft angles, and other calculations. p 133

Solid Axle options for Front
Suspension, some of which are
listed in figure below.

% Front Drive Traction  |40% Al wheel dive —%1 |

Unzprung Weight. Ibs

This setting determines
if front or all wheel drive.

=, Yehicle Specs

Back (ok)  File  Help

Yehicle Specs T Front Susp:

General Specs

Suspension Type

4 Link Live dxle [with lateral locator)

na
Solid [Live] Axle w Leaf Springs
ha

Actual Dynamic Toe, Camber, Caster displaved here

File Edit Graphs Reports ‘Aehicle Specs  Adjust  Optimize Zoom  Animate  Preferences  Help
Front View] Side View] Top Yiew W No View ] P Dyriaric DiVe . Fall El. Steef . r
Wiew This is a view frain the rear of car [right side of screen is actualigiright side of car). Ficture

King pin.

\

Toe In, deg: 825

Foll Center HE: 13.21 Tumn Fadius: 63 ft At

Front Suspension

= Suspension Analyzer v2.4 Performance Trends [ Jeep Wrangler w Lift ] Q@EI

| Sfoue Lhgo

Fioll Center Fin

Differential drawn if front or all wheel drive

bottom of the report.

Anti-Squat, Static -Z88.0% Dy -249.9% Tum Toe In: 00" Anti-Squat, Static -248.0%  Dyn -260.0% I
Suspension Dalﬁ
Location Type  |LtOW ) LtHeight 7] |LtDepth @) [RtOut(X) [RtHeight [r)__|Rt Depth 2] ~| Comments/Notes
King Pin Top, in/ Input [cle) 23 1.58 24 64 23 1.58 ery approximate measurements of 2008
Par Hard Bar [Frame = Lt Sidel in__ |lnput |16 23 4 18 16 4 Jeep wWiangler Rubicon with
B 5 B aftermarket lift
Upper Link Frame Maunt, in |nput 130 24186 24 130 24.186 24
Upper Link Axle Maount, in |nput 9.5 pal 0 95 el 1]
King Fin Battom, in Input (clc) |26 12 0 2B 12 o
Lawser Link Frame Mount, in Input 13 22 32 13 22 32
1 runar L ink Aula bt in Tk G 12 2 1RR 12 2
Total Roll Stiffness, ft-bs/deg Output 1446.3 14468 some Oversteer  Moderate |
Overstesr
Front Roll Couple/FLLD, % Oulput  (53.11 59.11 56.56 54.84 Com ments now on
Rear Roll Couple/RLLD, % Output  [40.89 40.89 44.44 4518 mai n screen.
Roll Axis ta CG Moment Arm, in Clutput 256 1.84
Level Ground Roll Rate, deg/G Clutput 0.45 0.32
Front Matual Freq, cps Clutput 1.01 1.01 1.00 1.00
Rear Matural Freq, cps Clutput 1.06 1.06 1.08 1.06
Finion &ngle, deg Input 2.00 318 1.18
Finion U Joint Angle, deg Input 3.00 -0 -360
Trang U Joint Angle, deg Input 5.00 375 -1.25
Driveshaft Length, in Input 37.00 frivisl .25 . . .
Driveshaft and U joint angle info for front or
all wheel drive now in new location at
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Figure A 6.34 New Steering System Option, “Steering Box, rod attaches to right spindle”

= Suspension Analyzer ¥2.4 Performance Trends [ Jeep Wrangler w Lift ]

File Edt Graphs Reports Wehicle Specs  Adjust  Optimize Zoom  Animate  Preferences  Help 2 new
Front View] Side View ] Top View ] Mo View ] P Dynamic Dive. Rall El . StEEl . r Steerl ng
Wigw This is a view fraip the rear of car [nght side of screen is actuallyiright side of car). PFicture Opt|0n3,
Actual Dynamic Toe, Camber, Caster dizplayed here Back(ck) File  Help th|s one
A A 9 Vehicle S’Lecs common
., . : on Jeeps
d A General Specs
Suspension Typ,
[ 4 Link Live £ule (gholed iinks) ~|
Front Suspension = =
Include Driveghaft U Joints Mo -
Rear Suzpenzion —
ToeIn. deg: -1.83 Fioll Center Ht: 19.21 Tum Radiuz 295t Lt Fioll Center Right: .20 Toeln. deq: 1.72 Springs Attach To Lower Arm -
Anti-Souat, Static -248.0%  Dyn -249.9% Tum Toe In: 00" Anti-Sguat, Static -248.0%  Dyn -250.0% 5 —
. Steering |F|ﬁck and Piriion ~|
Suspension Data = [
= = = Springs | Pfck and Firion
L acation Tupe Lt Out €] [t Height o] [t Depth @) Rt Ot ) [RtHeight (1] [Rt Depth 7] Iy Slazting Bog; rods altach to centerlink
Tie Fod on Spindle, in Input 26 17 5 255 17 5 Roll Bar
Steering S wivel Axiz Upper, in Input [cle) (10 26 -21 Roll Bar Rt
Steering Swivel Axis Lower, in Input [cle] 10 18 -18 O EET L
Center Link Pivats, in Irpit 10 21 B Include Bump Spring ‘ez w

] Suspension Analyzer v2.4. Performance Trends [ Jeep Wrangler w Lift ]
File Edit Graphs Reports Aehicle Specs  Adjust Optimize Zoom  Animate  Preferences  Help

Front Vieww Side View ] Top View ] MHo View ] X Dynamic DiVB. Fiol El . 5t88l . r I:l.

iew This iz a top yiew [top of screen is front of car). Ficture
Actual Dyndmic Toe, CaTnber, Caster displayed here T

Front Suspension

Riear Suspension
Toe In, deg -1.83 Fioll Center Ht: 19.21 Turn Radius: 295 ft Lt ol Center Right: .20 Toe In. deg 1.72
Anti-Sguat, Static -248.0%  Dyn -249.9% l Turn Toe I 00 L AntiSquat, Static -248.0%  Dyn -250.0%
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Figure A 6.35 New Steering System Option, “Steering Box: Rods attach to rotating arms”

= Vehicle Specs g]
Back {ok)  File  Help
Yehicle Specs T Front Suspension T Rear Suspension
General Specs Data Logger Sensors
Suspension Type Susp. Travel Sensor Naone -
Dauble & Arm [wishbone) j Steer Sensor |N0ne j

Ride Height Measurements

Lt Side. From Centerline 10.25

Lt Side. Behind Wheel Center 1 Th|S Steering SyS’[em iS
Rt Side. From Centerlipe common on Alfa Romeo
Steering Steering Box; rods attach rotating arms j Rt Side, Betifid Wheel Center D

Springs | Hack and Finion
Steering Box: rads attach to centerlink, Help
2 A Click on the down armow key to select the type of

GOIIN:ETRN -tecring Bow: rods attach rotating ams | : aav, : ;
steering. Your choice will determing what inputs are
Roll Bar Rate. Ib/in required to describe the steering geometry at the kain
S
Inboard Brakes -

% Front Drive Traction -
Unsprung Weight. Ibs l:l

“iew This is a top view [top of screen is front of car]. .
Gain baged on 1V‘ CE nter Llnk
,-T\

\ —_—

Typical Center Link Postion

Toe n, deg: .00 Foll Center Ht: 2.72 Turn Radius: Mone Rall Center Right; .00 Toe In, deg: .00
Camber; .00 Cazter: .49 Cazter. .49 Camber; .00
Wi This is a top view [top of screen is front of car).

Gain based an 1" Dive,

/]‘\

e / *
Toeln, deg: 21.15 Rall Center Ht, 2.72 Tum Radius: 14 ft Bt Fall Center Rightt™ Toe In, deg; -33.31
Camber; .40 Caster: .49 Tun Toe In: 00" Caster: .49 Camber: 1.69
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Figure A 6.36 Leaf Springs now allow for Lateral Locators, Panhard Bar or Watts Link

w| Vehicle Specs E|
Backiok) File Help P Choose this new “Leaf Spring (with
Yehicle Specs T Front Suspension X Rear Suspension lateral |Ocat0r)" Option fOI" the “Lateral
Locating Linkage” options to appear.
General Specs D Logder Sensors

Suspension Type Sus)

¢ Travel Sensor Mohe -

| Solid/Live Axle Leaf Springs [with lateral locator)

Lateral Locating Linkage Ride Height Measurements

[\wiatts Link, center link attaches to Ale _v| | | Lt Side. From Centerline l:l
Panhard Bar, frame attachment on Right side 7
o Lt Side. Ahead of Wheel Center I:I
Rt Side. From Centerline
Watts Link, center link attaches to Frame l:l
Rt Side. Ahead of Wheel Center I:I B Suspension Analyeer v2 4 Performance Trends [ 1968 Mustang w panhard nsetric |
[l [t Graphe Beoorts Yehide Spacs Adust Optmoe oot Anenste Preferences Heb
Help Frant View| Side View | 1 1 Mo view | B Omame Sou[i | A [ W
Roll Bar N J Click. on the down armow key to select the method of Ve | Thia o & view Tiom Bhe 1ight side [Rght 133a of scinen = oA of Gaif
OHE h holding the suspension from shifting side to side G baed on 1" Dive
[laterally). p133 T

Inboard Brakes Mo = =
—
Unsprung Weight. Ibs -~ =
300 Fol Contm HE 8.00 - _?u-.nm: Hore: Pic Centes Rlighe. 00 Toe In. deg. 00

Aetrioust Sie 25715 Dan 1325%

= Suspension Analyzer ¥2.4, Performance Trends [ 1968 Mustang w panhard metric |

File Edit Graphs Reports  Wehicle Specs  Adjust  Opbimize  Zoom Animate  Preferences  Help

Front View] Side ‘Jiew] Top ‘h"iew] Mo Yiew ] [ Dynaric Squat. Rol . [ l:l.

Wiew This is a view from the rear of car [right side of screen is actually right side of car]. Picture
Gain bazed on 1" Dive. File

7 —
‘\ e

— Rear Suspension |
Toe n, deq: .00 Fioll Center HE: 8.00 Turn Radius: Naone Fall Center Right: .00 TaeIn, deq: .00
Anti-Squat, Static 26713 Dyn 192.9% Anti-Sguat, Static 267.1%  Dyn1592.9%
Suzpenszion Data
Location Type Lt Static: |Lt Dynarnic: |Ll Change ||F|t Static |F|t Dynamic |F|t Change -
Senzor Length, in Output 0o oo 0o o0 oo o0
Spring Rate/\wheel R ate Input [elc] [274.934 2750 141.3 274934 2780 1412
ktn R atio SpragdShck ABar Output 1.000 k=1 1.000 BEE
Track, in InpLt 30.00 2995 -05 30,00 30.05 05
Tire Circurnfersnce, in Input [clc] (32,5 I a 024 i} 0
Tread Width. in Input [elc] (8. I a 2. i} 0
Camber waolw Stagger, deg Inpiit 00 .00 00 .00 .00 .00
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Figure A 6.37 More Inputs for Vehicle Specs

_ Bump Springs as
& Vehicle Specs described in Fig 6.40.
Back (ok)  File  Help

Vehicle Specs T Front Suspension T / Rear Suspension

General Specs Data Logger/Sensors Inboard vs Outboard
Suspension Type Susp. Trayel Sen% Moke - brakes will affect Anti-
|4 Link Live Axle [with lateral locatar] j j Dive calculations.
Lateral Locating Linkage easurements
|F'anhard Bar, frame attachment on Left side j de. Frgm Centerline 25 o . .
e e T — ] % Front Drive Traction
nclude Driveshal oints - el Center . A

Tes will affect Anti-Lift
Springs Attach To |L-:-wer At j i nterline calculations.
Steering |Steering Box; rod attaches to right spindlej ide, Behind Wheel Center D
Springs | Cojl and Shock [outboard) | lelp —
Roll Bar |\IJES I|_ck oprthe down arrow key to specity if pou are

uzing/A bump spring or burp rubber, which will
chafige the spring rate at a certain zpring travel,

Roll Bar Rate. Ib/in

Include Bump Spring

Unsprung weight will
affect Natural Frequency
and some handling
calculations. Click on the
“Calc” button to calculate
from other inputs.

Inboard Brakes

Unsprung Weight, Ibs

Figure 6.38 Calculation “Clc” Utility to Calculate King Pin Settings from Angles
w. King Pin fAxis X

LtOut €] LtHeight Lt Depth @)
Upper Pin  [25.03 | [19.90 [[1.25 |

B entor mputa 0 566 tho

Top

Specs king pin angle being
Side - drawn. The large “dot” is
Specify Top or Bottom Bottom i Outside showing the “Specify Top

or Bottom” end of the
king pin. Click on the
“View” buttons at the
bottom to see the king
pin from different angles.
King Pin Length is not
very critical, as it is
mostly used for the

. out from centerline
Y. height above ground
Z. depth into car

King Pin Length, inches

King Pin Angle [from Front],

== e d B
k||

Caster Angle, deg

Frort “igw Eottom drawing. The critical
Note: thing for the calculations
Pick a $i_de on which to baze theze calculations, are the angles you have
Left or Right.
entered.
Use Calc Yalue ‘ Help | Cancel ‘ Print ‘ Front View Side YView Top Yiew
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File Edit Graphs Reports  ¥ehicle Specs  Adjust  Optimize Zoom  Animate  Preferences  Help

Appendices
Figure A 6.39 Applying Pitch to Suspension Movement Check here
to turn on
& sSuspension Analyzer v2.4 Performance Trends [ Shock Sensors Front and Rear, | this option.

Front View| Side View | TopView | NoView | P Dynamic  Dive[d [ Rol[0 @ Ste0 |@ v Rear Squat

File Edit Graphs Reports Wehicle Specs  Adjust  Optimize  Zoom Animate  Preferences

Wiew 1 _pI Picture
Zoom |n Gain bazed on 1" Dive. :

Zoom Out Then choose

Zoom Off movement for

<= AN th

: rend of th
CG is drawn othe e“d_o" e
car vs “Dive” on
______________________________________________________________ . e front end.
j Front Suspension |
Rear Suzpenzion |

Toe In, deg: .00 Fiall Center HE: 3.29 Turn Radius: Mone Fall Center Left: 8.30 Toe|n, deg: .00

Camnber: 2.80 Cagter: 1.70 Caster: 3.77 Camber: -1.70

Suspension Data

Location Type Lt Static |Lt Diynanic |Lt Change ||Ht Static |F|t Diynanic |F|t Change -
Caster, deg Cutput 1.70 1.70 .oa 377 crr 0o

Caster Trail. in Output .20 .20 .00 .48 48 0o

Toe In. deg Input .ao .00 .00 .00 .00 .00

Toeln, in Clutput .00 .00 .00 .00 .00 .00

Ildm=l Arlirrman Tmm ln Aem Mk b n nn nn nn n nn

E Suspension Analyzer ¥2.4 Performance Trends [ Shock Sensors Front and Rear |

Help

Front ‘Jiew] Side View ] Top Yiew ] No View ] P Dynamic  Dive EI B Fo EI B SteerEI = v Rear Squat =

Yiew [ || - Picture

Zoom In Gain based on 1" Dive. - File

Zoom Ddut .

Zoom OFf CG is lower Note how drawing
s o is updated with 3”

rear squat.
A
B et ittt j Front Suspension |
Rear Suzpension |

Toe In, deg: .08 Roll Center HE: 3.29 Turn Radiug: 8264 ft Rt Rall Center Left: 8.32 Toen, deg: - 05
Camber: 2.80 Caster: 3.29 Turm Toe In: 00" Caster: 536 Camber: -1.70
Suspension Data
Location Tope Lt Static: |Lt Diynarnic |Lt Change ||F|t Static |Ht Dynamic |F|t Charige .
Caster, deg Cutput 1,70 329 1.59 377 5.36 1.59
Caszter Trall, in COutput 20 A7 a7 Ag 85 a7
Toe In, deg Input juij .08 .08 00 -5 -05
Toe In, in COutput .00 02 02 on -0 -0
ldazl Acl e Taa e dan Ml sbe ik nn ne ne nn e CNE

Note how calculations have been changed
(significant caster change), with no motion on

the front suspension, but only movement on the
rear suspension.
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Figure 6.40 New Inputs of Bump Springs

= Suspension Analyzer ¥2.4 Performance Trends [ 934 Howe |

File Edit Graphs Reports Vehicle Specs  Adjust Optimize Zoom Animate  Preferefices  Help

Dive

Front View] Side View] Top View] Ho View ] X Dypdmic:

Fioll EI. SteerEI. r

If you are using Bump Springs, heavier black
coils are drawn on the top of the springs.

Wiew This iz a view from the rear of car [right yfde of screen is actually right side of car). Ficture
Actual Dynamic Toe Zamber, Caster displayed here
5 ORd Fleriee
G
3 o
TR
. Front Suzpension
S STanes Rear Suspension
Toe In, deg: -.24 Fioll Center Ht: 2.90 Tum Radius: Mone Fioll Center Left: 3.00 Toe |, deg: -.29
Carnber: -1.33 Caster 1.43 Turn Toe |r; 00" Caster: 3.56 Carnber: -4.50
Suspension Data —— 1 i
Location Type Lt Out <) [LtHeight [v)  [LtDepth @) JBp@Gt (KN [FtHeight(r)  [RtDepth E) ~ 9 Eu mp S%:' ?}? mpu_ts go
ere, wi € spring
Upper Spring Pad, in Input 17.982 15125 15125 1.732 H T
Lower Spring Pad, in Input 18.457 1.076 rate (Ib/In) fl rst’ and
Upper Shock Mourt, in Input__|13.064 531 Clearance (distance
Lower Shock Mourt, in Irput 23 2 H :
Burnp Spring Rate, Clearance Input (clc) | 1000 S suspension Sprlng
Burnp Spring Force, |bs Olutput mUSt com preSS before
Fioll Bar on Arms, in Irput 2336 kil encountering the
bump spring) coming
second. In the case
Instant Center Height, in Output 513 -2.55 ShOWﬂ N 1 000 Ib/'n are
Instant Center !_eft, .|n Output 527 1417 the rates and . 5 and 6
Roll Center Height, in Output 329 .
Fiall Center Left Output|5.30 inches are the
Raoll Stiffness, ftbs/deg Clutput 10766
Anti Dive, % Output (7.7 2.8 Clearances'
Jacking Compaonent, in Output 39 1.3
Upper &im Len True/Fint/Rr, in Output 866 10,36 .
Lawer Aim Len True/Ft/Rr, in Output  |15.61 7O The force be| ng
Spindle Length, in Output 12,95 .
Tie Rod/Steering Amm Length | in Output 1462 prOduced JUSt by the
Front View Swing A Length, in Output /7 132 Bu m p Spn ng’ in |bs
Side Yiew Swing Am Length, in Output 455.8 36163
Total Roll Stiffness, ft-bs/deg Clutput 14433 2746.0 130270 Meutral | I
Front Roll Couple/FLLD, % Olutput 7459 9664 1208 BE.89 475 RO” Stlffness Increases
Fear Fiol Couple/RLLD, % Dutput | 25.41 1336 12,05 4311 475 from 1077 to 2379 as
Rall Axiz to CG Mament Am, in Olutput 892 811 -8 .
Level Ground Rall Rate, degdG Olutput 132 0E2 -70 the Bu m p Sprl ngs are
Front Matural Freq. cps Output 161 2597 1.36 355 1.73 encou ntered’ N th|S
Rear Matural Freq, cps Clutput 118 119 .01 1.46 i) .
case of 2” of dive.
\ i

The change in many other handling ratings are
shown here, with the static rating at static ride
height shown first, then the new rating at the
new dynamic condition (in this case 2" dive),
and then the amount of change. For example,
the FLLD% changed from 52.14% to 56.89%
with 2” of dive, a 4.75% change. But the
“rating” is still considered “Neutral” for both.
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Figure 6.41 New Inputs of Ride Height

w| Yehicle Specs
Backiok) File Help

X

VYehicle Specs T Front Suspension T Rear Suspension
General Specs Data Logger Sensors .
Suszpension Type Susp. Travel Sensor Ve - ||n V?thlehSpeC;,.;he
ocation where ride
Drouble & érm [wishbone) j Steer Sensor |Yes, calibration=rack/link. mo

Height is measured can
Ride Height Measurements be entered here.

Lt Side. From Centerline

Lt Side. Behind Wheel Center
Rt Side. From Centerline

Rt Side, Behind Wheel Center

—
=]

Steering |F|ac:k and Finion

Springs | Coil Dver [outboard)

Help . .
Roll B Enter the weight of the unsprung components on this
oft bar |YES end of the car, left and right zide combined. Thiz

[~
[~
|
Roll Bar Rate. Ibfin helps determine natural frequencies and some

handling characteristics.
Include Bump Spring Yes w

Inboard Brakes Mo -

% Front Drive Traction |D°/o Bear wheel drive ﬂ

Unsprung Weight. lbs

In “Top View”, the location where Ride Height is measured (as entered
in the screen shown above) is shown by a light red and light blue box.

= Suspension Analyzer v2.4 Performance Trends [ Shock Sensors Front and Rear ]

File Edt Graphs Reports Yehicle Spgcs  Afljust  Optimize Xoom  Animate  Preferences  Help
Front View] Side View] Top ¥ i i DiVE. Foll . SteerEI.
iew
N Gfouss g
Front Suspension
Fiear Suspension
Toeln, deg: -13 Fioll Center HE: 2,88 Turm Radius: Mone Fioll Center Left: 4.97 Toe In, deg: -.06
Camber. 1.02 Caster: 1.70 Turn Toe [n: 00" Caster: 3.83 Camber: -2.45
Suspension Data
Location Type Lt Static: [Lt Dypnamic Lt Change Rt Static [Rt Dynamic |Rt Change ~)| Comments/Notes
Spring Angle from Side Output 206 207 . 5.01 540 . Same File as 'Lefthander 2002 file except diff
Spiing Fiale/wheel Fiate Input (clc) [345 1465 350 188.1 Al bsall
Mtn Ratio Sping/Shek/RBar Dutput | 652 55 73 07 Shack somaors e reouted o thatk (ool
Ride Height, in Input 4 363 37 35 187 163
Track. in Input 3z2%0 325 )| 3250 3265 15
Tire Circumference, in Input [cle] (34 8575
Traad Width in Innut fele1 110 10
You will enter the Static Ride Height (typically the clearance between the
ground and the vehicle’s frame) in the first column. Then the new
Dynamic Ride Height (clearance) is displayed in the second column, with
the difference in the third. In this case, the Left side Ride Height changed
from 4 to 3.63 with 1” of dive and 2 deg of roll, a change of -.37 inches.
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w| Front Suspension Graph Settings

Dutput

Graph Type Pick Data from List v
Side Left and Right j
Settings

Primary Type
Starting From
Going To
Step Size

Secondary Type

Rall -

-
]

Starting From
Going To
Step Size
Hold Steer At

Figure 6.42 New Data Type Options for Graphs and Reports

Three new Data Type options for graphs and reports
appear on the bottom of this list.

Sping Ang. 5ide
Sprng Mtn RAtio
Shock Mtn Fatio
RollBar Mty Rto
Sensor Min Rato
Front Swing Arm. in
Side Swing Arm, in
Axle Side Angle
Rear fxle Lead. in
Bindyhg Error, in

Teview:
[rata: Bump Spring Force, |b

5 Conditions for Roll fat:
21,1 2

Hold Steer A0

[21 Data Points fof 13 Graph Lines is
the Maximumn pozgible. |

The first chosen Data Type is
shown here, which is the Data
Type which will be graphed.

&| Suspension Analyzer ¥2.4 [ Shock Sensars Front and Rear | @
Bak Fle Fornat View GiaphType AddSispersion Hep
25 2 R A
Front Lt & Rt Bump Spring Force,Ib vs Dive, in shock sensors front znd re
Lt, Roll=: 62
i Ri, Roll= 1242
Lt, Roll= { 791
160 Lt, Roll=- 1148
Ri, Roll=- 465
Lt, Roll=-; 1501
Ri, Roll=- 73
20 15 13 5 0 1 15 10 2 30 Dive 20

News (start new suspension)

Open (from all saved suspensions)
Save
Save As

Open from Floppy Drive (A, Drive)
Save to Floppy Drive  (A:Y Drive)

w| Open Suspension File

3 Suspensions in Library

IRCE Shart Track Front. GEM
MacDemoz.gem

Figure 6.43 New Option of Importing Bill

= Suspension Analyzer ¥v2.4 Performance Trends [ Shock Sensors Front and Rear ]
58 Edit Graphs Reports Vehicle Specs  Adjust  Optimize Zoom  Animate  Preferences Help

Mitchell Win Geo Files

Chrl+h [ Dynamic l:l . l:l . r
Chrl+0 de of screen is actually right side of car). Picture
Ctrl+s ber, Caster displayed here M
Chrl+a

Import from an Earlier Suspension Anakyzer Program

Import ‘Lost' Vista Files

Import from Another Program {(Circle Track, Bill Mitchell, etc) ‘

Chosen File: CoilDemo.GEM

Preview: [Mitchel File)

You can click on “Open” or
“Import” to bring up the Open
Suspension File screen
shown below. Then locate
and click on the Bill Mitchell
file, typically with a .GEM file
extension.

Selective Open

[ Yes

Thig COILDEMO file iz an example of a double A-Amm -
suzpenzion with a coilover

springsshock unit connected to the lower A-arm.

The droplink from the swavbar iz alzo attached to the upper
A,-armm.

[Fom ]
[Fom

Open | Find | Advanced |

Cancel | Help | Delete |

bitchel

old-roll

v
Folders

Lonnie ~ | Tip Click on a
Lydecker different Folder

I cPhearson name to display all

the suzpensions
zaved under that
Folder Mame:

If the Suspension Analyzer
recognizes the file as Bill
Mitchell, it will be displayed
here as “Mitchell File”.
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Figure 6.44 New Preference Settings for Emailing Results

w| Preferences @

s — . — | Click on Emailing tab in Preferences screen.
[ Main Screen T Printing & Graphing 4_
[ Definitions 1 File Dpti d
Calculations T Emailing
Cancel
Email Infa |Default Huotrnail j
Use Specs Below
Default GMai Eoh
Drefault Live Mail
Default A0L Colors

D efault ' ahoo
i otmail

= = Restart
Pazzword Enter/Edit Py Showing

Help Tips i . .
e e SN Cl|ck_ on Help button for more information on these
tgross123@hotmail. com | Help Emalllng preferences'
Don't Ask
POF Prirter | | _Find U.::ijg:‘il:ng
Send Test Email ‘ Emailing Help ‘

. . “« »” e
Figure 6.45 Program Now Remembers Inputs Used for Calculation “Clc” Utility Screens
Lacation | ype LU A |LUMEIgNE 1) |LOUEPIn L) [HEOuE|A) |HUAEIN (Y] |
Upper Ball Jaint, in Inputt [elc] |22.85 19.25 = = 2 ) i =
| pper Frame Pivat, Front, in Input 1515 15.562 u. Calc Bump Spring Rate, Ibfin g] Ml = Calc Bump Spring Rate, lbfin g]
Upper Frame Fivot, Rear, in Input 15.0625 15.125 = . E — —
Lower BallJoirt, in Input [elc) (25,712 £.625 Calc Bump Spring Rate. Ib/in p | Calc Bump Spring Rate. Ib/in
Lowwer Frame Pivot, Front, in Input 10125 5.875 ¢
Lawwer Frame Pivat, Rear, in Input 10125 R875 Inputs 2 Inputs
Tie Bod on Rack, in Inpuit 101875 5487 Spring Locati l—_| - Spring Locati
Tie Rod an Spindle. in Input  |24.5 8.454 punglios auon - | pring Location  [FIRFTETT
Type of Spring Type of Spring Stacked Spring
Spring Mount on Frame Input 18.937 245 Spring Rate. Ibfin 1 Spring Rate. Ib/in
Spring Mount on Lower Arm, in, in Input 22812 75 Clearance. in . Clearance. in
U pper Sersor Maunt, in Input 18937 245 = 1 =
Lower Senzar Mount, in Imput 22812 78 N 2nd S5pning Rate. Ib/in
Bump Spring Rate, Clearance Input [lc] | ]
Bump Spring Force, lbs Dutpuli ] Mote: Mote:
Foll Bar an Ams, in Irpt ’ 22937 55 Click on Loczation to chooge which [zide wou are Click on Location to chooge which side you are
calculating the Bump Spring for. Choose a calculating the Burnp Spring for. Choosg a
- - different Tpe of Bump Spring, thef enter in different Type of Bump Spring, then entgr in
SPf!nQ Length, in DUtPHh 17.45 zpring ratefz), and then enter the Jlearance spring rate(z], and then enter the Clearapce
Spring Angle from Front Dutpllt 1284 [distance the suspension spring cpmpr - * * mpregses at
Spring Angle from Side Dutpl,;t 208 fide height before encountering the Buny Once yOU pICk a “Location” b Bl .
Spring Rate/wheel Rate Inpu [clc] |2 Wh th is first ctulate tl":a:ef' the i ts for the last ti lﬂflatef_fmm}';'fe
Min Riatio Spmg/Shek /RBar Dutfut r: en the screen IS 1irs S | theinputs for the last ime  patfistuit
opened, it may be blank, this screen was used for
Inpht 4 . . . . . . . .
Click here to bring [ Tmea |z €SPecially if something can ﬂ c this file will be filled in. If :
up a “Clc” screen, | lmuisisl be calculated for either the 222" you open a different file, pnel | Pin
in this case for a left or right side, as is the these inputs could be
Bump Spring. case here. different or blank.
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Back File NgednEy View Graph Tvpe

Line Style

Edit Printed Commg

Back Color
w i Axis is Dive/Foll

Legend {graph line labels)

Return ko Defaults

CoooCoooooog

Data To Graph {graph typé

ts and Data Cutput

Figure A 6.46 Horizontal Cursors

= Suspension Analyzer v2.4 [ Shock sensors Front and Rea

0Ad Suspension  Help

If you have chosen “Y Axis is Dive/Roll”, the graph may look
more like a typical “bump steer” graph like you are used to.

133 0 3 R

If you are doing “Y
Axis is Dive/Roll”
type of graph and
click on a graph line,
the cursor is now
drawn horizontally.

* g vs Dive, in (on Y axis)
, 728

shock sensors front af
Toeln d¢ 545

/ |

ERLEREET E¥ B

The values at the
horizontal cursor
are displayed here.

'
'
'
'
'
'
a

ooooooa

Figure A 6.47 Picture Files

Front Vieww Side Vieu] Top View W Mo View ] [™ Dynamic

E = Suspension Analyzer v2.4 Performance Trends [ Jeep Wrangler w Lift ]

&

: File Edit Graphs Reports Wehicle Specs Adjust Optimize Zoom Animate Preferences Help

e ~C@ ¢ &

View

This is a view f

the rear of car [right side of screen is actuall

Actual Dynamic Toe, Camber. Caster displayed here

pght side of car].
e S S8 SEw
Open New Pickyre File
W Turn Picture OFf
Frink Picture

L] \ = Hl |
Open a File
Loak, jr: | \_ 2 Suspension Pictures - =k ER-
N @‘_]BMW—ESE;—MS-Rear—SuspensiUn—.ﬂmalyzer.jpg
Lﬁ @'_]CirclefTrack—ant—End.jpg
by Fecent ] 1een wirangler.jpa
D ocuments
?_ga
Desklop
-
z,’
bw Computer
-
by M etwark,
Flaces
File name: || - Open I
Files of tvpe: |AII Files [*.jpag) - Cancel
[ Open as read-only

Click on the Picture File
button for these options. Click
on the Open option for the
standard “Open a File” screen
shown below. There you can
browse to any place on your
computer to pick a picture file.

NOTE: The only thing saved
in the suspension file is the
location and name of the
picture file, not the actual file.
So, if you copy a suspension
file to a different computer
and the picture file is not also
copied and placed in the
same folder on the new
computer, it will not appear on
the new computer.
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Figure 6.48 New Options for Printing Graphs and Reports

In the Graph screen, click on Format, then “Edit Printed
Comments and Data Output” for the options screen shown below.

) - Data To Graph (araph type) «[]«*] =l la]rad
Line Style c/ . .
| EdtPrnced Conments and Dats oot n deg vs Dive, In,,,, jeep wrangler w lift
i i BackColor A : : : ;
{ ¥ Aisis DivefRol 0 i 0 i i Lt, Roll= 2
4 N Legend (graph line labels) > H | i | :
i [ Return to Defaults

Ri, Roll= 1
Lt, Roll= 0

=, Printed Graph Comments @

1 Graph Data Sets [comments available for each Data Set)

o1 This screen contains many options for
o _ / customizing and adding information to
Graph Title fjeep wrangler w lft / | your printed graphs. See Fig 6.49.

Test Summary ezt Comment
Test Summaries are created by the Very approximate measurements of
program and include Camber, Caster, 2008

etc. They can not be changed by Jeep Wrangler Rubicon with
the user. 6" aftermarket hift

‘Test Comment' changes are only jér the printed graph and are not zaved to the file.

Include on Graph
Test Summaries
Test Comments
Graph Commen
Data Table
Suspension Picture:

[0 Small Picture (if portrait orientation)

les to Use Graph Comment [1 comment on graph)

@ Std Titles
C1 Al Titles

See Titles |

Jeep wrangler left and right toe in vs
dive and roll

EREREREE

oK Help ‘

i, Print Reports Options E|

Report Options
[ Include Suspension Measurements
[ iInclude Yehicle [or other] Specs:

w. Front Lt & Rt Toeln deg, Caster, Cambervs Dive, i [ Include Tezt Comments
Back BRI Report Types  File  Help(FL) [ Request Report Comment
—  Print Results Cerl4+P mber: Caster.  Toe . .
é Print Blank ‘Worksheet 817 a [ Email as PDF File
817 i
Windaws Printer Sefup [ Larger Fonts [print size)
F{ragram Printer Setup

X Include Suspension Picture
[ Small Picture [if portrait onentation]

Dive \ Toeln deg Lt Toeln
L Print Report Uzing These Specs

2.000 — | Inthe Report screen, click on 4l

1.500 Print then Program Printer !

1.000 Setup for the screen shown on (it Tip

.500 the right, Which contains N 7 Close See page 73 in manual for more
-00o several options for customizing (B¢ infa.

-QEEE,. printed reports. Ef
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Figure 6.49 New Options on a Graph Printout

ﬁfmm Suspension Analyzer v24 B Your name / company name can / This Graph Printed:
Fons .:E'S . Susp: Jeep Wrangler w Lift  go here. See Preferences. 3:41 pm 04-30-17
Ly Calculated Results Performance Trends (C) 2016, Page: 1

R e

Suspension picture file
included on the graph printout.

Front Lt & Rt Toeln deg vs Dive, in
_____________________________ O — = - o e m i memmm e e

jeep wrangler w lift
Lt. Rell=2

k
;

Rt, Rall=1
Lt Rall=0

Lt Rall=-1
Rt, Roll=1
Lt Roll=-2
Rt, Roll=-2

Sy S

Dive:

|| Jeep wrangler left and nght tos in vs dive and roll

go here. See Preferences. 3:54 pm 04-30-17

.;GM - Susp: Jeep Wrangler w Lift
o Performance Trends (C) 2016 Page: 2

Calculated Results

ymﬁ@ﬂw Suspension Analyzer v24 B Your name / company name can  This Graph Printed:

Graph Comment

Suspension Summary and Comments for: jeep wrangler w lift

Test Summary

Std Conds: Camber: Caster: Toe In: Track: Graph Conditions
Right: -2 8.17 .0 32 Hold Steer = .000
Left: 2 BT 0 32
Very approximate measurements of 2008 8" aftermarket lift —_—
Jeep Wrangler Rubicon with
Dive -3000 -2000 -1.000 00O 1000 2000 3000
Lt, Roll= 2 -10.609 -5.109 -644 2925 5678 7663 B911
Rt, Roll=2 10591 5203 768 2827 5648 -7731 -9102
Lt, Roll= 1 -13.030 -7.159 -2.391 1443 4440 6657 B.129
Rt, Roll=1 13056 7269 2501 -1388 -4477 -6811 -8417
Lt, Roll=0 -15455 9188 -4.105 .000 3244 5694 7392 /
Rt, Roll=0 15499 9294 4185 000 -3.357 -5940 -7782
Lt, Roll=-1 -17.891 -11.199 -5788 -1404 2090 4774 6697
Rt, Roll=-1 17927 11280 5822 1338 -2288 -5120 -7.196
Lt, Roll=-2 -20.345 13194 -7439 2771 976 3896 6.045
Rt, Roll=-2 20345 13232 7413 2626 -1268 -4348 -6657

Test Comment

Data Table
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