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IN THE EVENT ANY REMEDY HEREUNDER FAILS Of ITS ESSENTIAL PURPOSE, OR IN ANY OTHER EVENT,
PERFORMANCE TRENDS INC.'S LIABILITY HEREUNDER SHALL NOT EXCEED ANY AMOUNTS PAID BY
USER TO PERFORMANCE TRENDS, INC. UNDER THIS AGREEMENT.

Some states do not allow the limitation or exclusion of liability for incidental or consequential damages and some states do
not allow the exclusion of implied warranties, so the above limitations or exclusions may not apply to you.

No action, regardless of form, arising out of any claimed breach of this agreement or performance under this agreement
may be brought by either party more than one year after the affected party learns of the cause of action.

Refer to diskette envelope for full license agreement.

The DataMite Analyzer makes calculations based on equations and data found in various published and heretofore reliable
documents. The program is designed for use by skilled professionals experienced with engines and Tests. The following
processes are hazardous, particularly if done by an unskilled or inexperienced user:

- Obtaining data to input to the program
- Interpreting the program's results

Before making measurements of or modifications to any vehicle, engine or driving situation, DO NOT FAIL TO:

- Regard the safety consequences

- Consult with a skilled and cautious professional
- Read the entire user's manual

- Obey all federal, state & local laws

- Respect the rights and safety of others
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Chapter 1 Introduction

1.1 Overview of Features

The DataMite data logger packages by Performance Trends, Inc is a system to let racers, engine & chassis builders, and
motorsports enthusiasts measure and optimize vehicle performance, especially for Road Racing and Circle Track Racing. The
hardware comes in either a small 4 channel system or much larger 30 channel system, with many options to measure RPM,
temperature, pressure, movement, acceleration rate, and more. The DataMite Analyzer software can analyze this data with
graphs, comparison graphs and reports. This analysis lets you calculate lap times, torque and HP, cornering Gs, clutch slip,
temperatures, pressures, etc to detect performance differences from suspension, engine or vehicle modifications.

The software is also available in 2 versions, Basic and Pro. The Basic version has fewer options and features to make the
program easier to operate. In the Pro version, you have additional data recording and analysis features. Should you start with
the Basic version, you can easily update to the Pro version later. The DataMite system provides sophisticated data acquisition
and computer analysis at a fraction of the cost of other systems. The DataMite’s major features are listed below:

Basic Features:

e Configure and calibrate the software for most any combination of sensors you have installed on the DataMite data logger.
Capability to tailor the program to work with most any type of vehicle, including Karts, most any Formula class, dirt and
asphalt circle track, SCCA, and others.

User friendly, Windows interface, compatible with Windows 95, 98, Me, XP, 2000 and NT.

Can print results using most any Windows compatible printer, many times in color.

Save nearly unlimited number of tests for recall, comparison and analysis in the future.

Allows several reporting and graphing options for analysis, either vs time or distance.

Graphing features include cursor to pin-point values, overlaying runs, zooming and shifting, and more.

Automatic finding and time aligning of laps.

Record and save basic information about each run like weather, ET, MPH, comments, etc.

Added Features for Pro Version

e A full Log Book is added so you can record all types of details about each run, like suspension and tire settings and notes,
tire pressure, shock and spring settings, user defined settings, engine specs and checks, and much more.
Customize printed reports and especially graphs. You can include comments for each graph.

Many more graph options like time aligning, dual cursors, more overlay and printing options, and more.
Write ASCII files for importing data into other computer programs.

Filter (find) past tests based on certain criteria, like ET, Track or Event, dates, etc.

"History Log", keeps a running log of tests you have recently started new, run, graphed or reported.
Track mapping and friction circle analysis.

Accelerator/brake pedal and steering wheel position and relative shock travel graphics.

Automatic exporting of shock travel and other data to our Suspension Analyzer for further analysis.

Lap comparison reports and lap segment analysis reports.

Engine RPM Histogram graphs.

Please read Sections 1.2 "Before You Start" and 1.3 "A Word of Caution" before you turn on the computer. Then try running
the program following the guidelines in 1.4 "Getting Started" and 1.5 "Example to Get You Going". When you feel familiar
with the program, take time to read this entire manual. It will show you all the things you can do with this powerful tool.
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1.2 Before You Start

What you will need:
e IBM Pentium computer running Windows 95, 98, Me, 2000, XP or NT (or 100% compatible).
e 64 Meg of RAM.
e  Approximately 30 Megabyte of disk space. (More is required for storing large #s of tests.)

Many terms used by the Road Race & Circle Track DataMite Analyzer and this user's manual are similar to terms used by
other publications, i.e. Inertia, Correction Factor, etc. However, these terms may have different definitions. Therefore, read
Chapter 2 to see what these terms mean to the Road Race & Circle Track DataMite Analyzer.

Occasionally it will be necessary to identify "typos" in the manual, known "bugs" and their "fixes", etc. which were not known
at the time of publication. These will be identified in a file called README.DOC in the Road Race & Circle Track DataMite
Analyzer directory or folder. This file can be displayed right in the DataMite Analyzer by clicking on Help at the Main Screen,
then clicking on Display Readme.doc File. You can also read it using utilities like NotePad or WordPad.

Unlocking Program Options:

The Road Race & Circle Track DataMite Analyzer is equipped with copy protection. This ensures the legitimate users do not
have to cover the costs for unauthorized distribution of the program. When you first receive the program, it is in demo mode.
All features work in Demo mode. In demo mode you can try either the Basic version or the full Professional version for ten
days. Sometime during those 10 days, you must call Performance Trends to obtain an “Unlocking Code”. This Unlocking
Code will be for either the Basic version or the Pro Version, whichever you have purchased.

Before you call Performance Trends, you should get your disk serial number (stamped in blue on the disk), your registered
name and code number, and computer hardware number. The registered name and code numbers are available by clicking on
File in the upper left hand corner of the Main Screen, then clicking on Unlocking Program Options. A screen will appear as

shown in Figure 1.1. - ;
Figure 1.1 Menu to Unlock Program Options

Performance Trends will provide you an B Unlock Form =]
unlocking code number. Type in the unlocking Code # to Extend Demo 239235212 oK
code number and click on OK. If you typed in Computer Hardware 842897
the number correctly, you will be given a . .

. Registered Mame Joe Smith
message that the program is permanently ) Cancel
unlocked to either the Basic or Pro mode. The R BT L5133
program will only run on this one computer. Enter Unlocking Code # | Help
If you want to run th.e progr.am on .an()ther Click on Help for more info on biow pou uge this zcreen to unlock thiz program.
computer, you must install it, obtain the

computer hardware number and registered code
number as shown in Figure 1.1, and call Performance Trends for a new Unlocking Code for that computer. There may be a
charge for additional computers.

You may need to transfer the program to another computer, like when you buy a new computer. If so, install the program on
the new computer. It will run for 10 days. During that 10 days, call when you can have your old computer up and running.
Go into the DataMite program, click on File, then Transfer Program to Another Computer. Performance Trends will ask for
some numbers from this screen and give you a code # which will permanently turn the program Off on this old computer.
Then give Performance Trends the information for the new computer and they will give you a new unlocking code free.
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1.3 A Word of Caution

To install the DataMite data logger, you must install some sensors on your vehicle. This is covered in Appendix 2.

If you are not familiar with proper safety precautions when working on engines or vehicles,
HAVE A QUALIFIED MECHANIC, ENGINE or CHASSIS BUILDER HELP YOU.
Road Racing and testing can be dangerous. Vehicle components DO fail, possibly throwing
“shrapnel” and burning fuel in all directions. Take the proper precautions using shields
and high quality fuel system components to minimize these dangers. Anticipate that the
engine or vehicle component can fail and you will cut down on the chances they ever will.

The Road Race & Circle Track DataMite Analyzer has features which estimate the vehicle's performance based recorded data,
some user input and assumptions. These estimates can be used for analysis of performance on the race track or on the street.
However, these assumptions (like knowing the friction losses in the drivetrain, accurately knowing the vehicle’s rotating
inertia, etc) limit the accuracy of these estimates. (See other assumptions in this manual listed under Assumptions and
Accuracy in the Index.)

With any data acquisition and analysis, the computer can help the user by automatically doing various calculations, plotting the
data easily, etc. However, the computer is not thinking for you. You, the user, are the key to properly understanding and using
the data. If confusing results are obtained, take a minute to:

Plot the Raw (not calculated) data and see if that looks correct. See Appendix 3 on Troubleshooting.

If the Raw data looks OK, double check all your data input like Vehicle Specs, DataMite Setup Specs, etc.

Refer back to this manual, especially Appendix 3, Troubleshooting and Example 4.1 on testing procedure.

Ask someone else skilled and experienced in the particular area.

Give the retailer or Performance Trends Inc's. Tech Help Line a call for an explanation. (Remember, computer programs
are written by people so it's always possible there may be an error in the calculations. Your phone call may help us correct
it.)

Please also read the Warranty and Warning at the beginning of this manual and on the diskette envelope.

IMPORTANT: The Road Race & Circle Track DataMite Analyzer
program will ask for vehicle specs and measurements, and engine
specs. The Road Race & Circle Track DataMite Analyzer program is
NOT checking for safe limits of the vehicle or engine design. You
must have your vehicle design checked by a qualified engineer to
determine its safe operating range.
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1.4 Getting Started (Installation)

You must install the Road Race & Circle gure 1.1a_Installation Wizard —r

. i Performance Trends Installation Wizard Es
Track DataMite Analyzer from the CD to a
h d d . b f it will T d thi —Engine Performance Programs — - Drag Racing Tools— | - Data Logger Programs

ar Tr1ve belore 1 .Wl run. 0 do i 1, Install This Program View Install This Program Yiew Install This Program View
generally you can Slmply pUt the CD mn the Engine Analyzer | Brachure I Dirag Facing Analyzer I Brachure I Dyno DataMite I Braochure I
CD drive and ClOSG the dOOr. The installation Engine Analyzer Plus | Erochure I Diag Race Analyzer Pro I Erochure I Drag Race DataMite I Brachure I
program Sh()uld start automatically, bringing Engine Analyzer Pro | Brochure I 4 Link Calculator I Brochure I Road Race DatgMits I Brochure I
up the Performance Trends Installation e | Piactice Tee | _Brachure | | | [Datshis SysteySpn =] _Brochue |
leard' ThlS program can lnStaH most any Install This Program — Circle Track/Road Race Tools—— U ing PYoducts
of our products in Demo mode, 1nc1ud1ng the Comp. R atio Caleulator | Brochure I Install This Program  View Install This/Program  View
Road Race & Circle Track DataMite you just Cam Analyzer | Brachure I Fioll Center Calculatar I Brachure I Circle Trgkk Log Baok I Brochure I
purchased Select (Cllck On) the button fOr Port Flow Analyzer | Brachure I Circle Track Analpzer I Brachure I \nert% Calculatar I Brachure I
Road Race & Circle Track DataMite and the Swirl Meter | Brachure I Suspension Analyzer I Brochurel Valve¢oi| Spring Tester I Brachure I
installation Wlll begin Tumble Fisture | Brochure I Trans. Gear Calculator I Brochure
Fuellni Caeulty - Click here to start
If you have some problems or error messages Smp installing this program.
3 3 3 If you purchased a program. click on that product’s button to install it as described on your

durlng the start up Of the Installatlon leard’ . i ion sheet. You can install any of our other proarams here as demos to see their features.

you can possibly bypass these problems by
running the Road Race & Circle Track DataMite installation directly. This is done by clicking on Start, then Run, then
Browse. In the Browse window, you will look for your CD rom drive, the drive with the Road Race & Circle Track DataMite
CD. Double click on it to display its contents, which should included a yellow folder called Programs. Double click on
Programs to display its contents, which includes the individual product installation programs, including
RoadRaceDataMite.exe. Click on this file to highlight it, then click on Open, then click on OK when returned to the Run
screen.

Figure 1.1b Bypassing the Installation Wizard

3) Find the
My Computer é ARTLABL... ) i 5 Programs folder on
21X the CD Rom drive

I@ Programs j = £ E5-

° FuelE conomyCalculator. exe ° Trgr-w35.exe
° FuellnjectorCalculator. exe ° WSpring. exe
° CR-32EXE ° LapSegmentTimer. exe
lﬂ DatahiteFimwareUpdate.exe € PFA-32 eve 4) Find the
° deta-wdh. exe ° FitStoptdilageCalculator. exe .
& DORAWISEXE @ ptwiBere Road RaceDat_a Mite.exe
@ DEAP WIS EXE @ RaceCluitch exe file and Open it.
@ DRAP.2xe @RCCene
° DR-DTHM.exe ° FioadR acingD atakdite. Exe
° DiyDibd-w35 exe ° S5pring.exe
° Enginednalyzer-32.exe ° Susphnzr exe
4 I
File name: I

Filez of type: IPrograms

Oper:  |ASETUP =
QK | Cancel | Browse. .. |
Astant|| [ € <1 > || Y

2) Click on Browse

1) Click on Start, then Run
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Entering Registered Owner's Name:

The first time you run the Road Race & Circle Track DataMite Analyzer, you will be asked to enter your name as the
Registered Owner. During this first session, you can modify it until you are satisfied. Once you accept the name, the computer
will generate a Registered Code # based on the name. To be eligible for Tech Help, you will need both your registered name
and code #, and to have sent in your registration card. The name you enter should be very similar to the name you enter on the
registration card.

Click on Help, then About Road Race & Circle Track DataMite Analyzer at the Main Screen to review your name and code # .

Figure 1.2 Menu to Unlock Program Options
ZZ Unlock Form =]

Unlocking Program Options:

Code # to Extend Demo 23923512 0K
The Road Race & Circle Track DataMite Computer Hardware 1 842897
Anglyzer is equippeq With copy protection. Registered Name Joe Smith
This ensures that legitimate users do not have ) Cancel
to cover the costs for unauthorized distribution A LB e
of the program. When you first receive the Enter Unlocking Code # || Help
program, it is in demo mode. In demo mode

you can try either the Basic version, or the full
Professional version for ten days. All features Click an Help far mare infa an how pow uze this soreen ta unlack, this program.

are working in demo mode.

Sometime during those 10 days, you should call Performance Trends to obtain an “Unlocking Code”. This Unlocking Code
will be for either the Basic version or the Pro Version, whichever you have purchased.

Before you call Performance Trends, you should get your disk serial number, registered name and code number, and
computer hardware number. These are available by clicking on file in the upper left hand corner of the Main Screen, then
clicking on Unlocking Program Options. A screen will appear as shown in Figure 1.2.

Performance Trends will provide you with an unlocking code number. Type in the unlocking code number and click on OK. If
you typed in a number correctly you will be given a message that the program is permanently unlocked to either the Basic or
Pro mode. The program will only run on this one computer.

If you want to run the program on another computer, you must install it, obtain the computer hardware number and registered
code number as shown in Figure 1.2, and call Performance Trends for a new Unlocking Code for that computer. There may be
a charge for additional computers.

Also See Section 1.2.

Important: In the 10 day Demo mode, all features work as in the working
version. Therefore you do not need to immediately unlock it before you use
it. Then, even after 10 days, you can still call for an unlock code. Its just that
after 10 days, the program will not do anything other than let you unlock it.
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1.5 Example to Get You Going

To start the Road Race & Circle Track DataMite Analyzer, click on Start, then Programs, then Performance Trends, and then
Road Race & Circle Track DataMite Analyzer (or click on the Road Race & Circle Track DataMite icon on your desktop).
During startup of the program, you will be given some introductory tips.

After these brief introduction screens and questions, you will be left at the Main Screen shown below: Notice that there is
already a circle track run loaded and displayed. This is for the last circle track run the program was working with when the
program was last shut down. If you just got your program, this would be an example test which was loaded at the factory. The
name of the test is shown at the top in square brackets [ ], Late Model Example.CFG shown in Figure 1.3 .

Figure 1.3 Main Screen (Pro Version

Name of
current vehicle
you are
working with

Menu

E Road Race & Cicle Track DataMite ¥3.2 Performance Trends [ Late Model Exam, - |ﬁ||5|
File Edit Graph BRepot Track Conds Log Book DataMite Wehicle FPreferences Help Send
Mew [get data from D atakdite] Chrl+M Lap # 2 ] Lap #t 2 ] Lap i 4 \| Lap #5 ]
Open [from all saved tests) Chrl+0
Open fram Histary Log Race Comments
o Chles  |/13/2003 Super Late Model - 1/2 Mile Flat Track, ;I HeTr—Elek—stratresi-the—t=t
- - Azphalt 2003 Lefthander Morte Carlo here ta change to a different run.
Save As % il
Open from Floppy Drive &% Drive) E\
Save to Floppy Drive (&4 Dirive) Lap$—| LI
Make Track Map
Friction Circle
=
Search For [find) Runs TG0 == = === == m =P mmm e mm e m mmm — 150
Fritit this kain Screen Crl+P
Fritit Other Sereens
Windows Printer Setup o004-4-h-----1-----r-----§F--%-----r----------
Unlack Program Options / 100
Tranzter Program ta Another Carmputer ——— T
50 --
Ezit Program Crl+ /
=] L=] [=4sL [J8.1x] :
10 (18 VT a7 :
11|20 7258 108 000 B A N A
12 |22 vos2 107 : Ll
13 |24 ganz 108 :
14 |26 B85 103 5500+ EERE. S LEE
] 15 |28 G534 1 :
] 16 |30 5a02 93 :
] 17 |32 G366 97 !
n _ILI 18 |34 E26 % - sooe o i i
« » o | 3] . . .

imﬁtall”J 3] dirn

| @IDTMARManD..| & TiMark - Conv... [ 5 Road Race...

EVERY D L

Commands

Click on File,
then choose
from different
Save or Open
options

Click on Unlock
Program
Options to
obtain codes to
give to
Performance
Trends to
permanently
unlock the
program (take
out of the 10
day demo
mode).
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From this Main Screen, you can:

e Choose to review your options by clicking on the menu items at the top
of the screen.

e Open or save a file of test results and specs by clicking on File in the
upper left corner, and then the Open or Save commands.

o Edit or review test data, settings or comments for the file you are
currently working with.

e Graph or report the test for the file you are currently working with.

e Change the Preferences options to somewhat customize the program for
your needs.

e  Click on File, then Unlock Program Options to obtain codes to give to
Performance Trends to permanently unlock the program (take out of the
10 day demo mode). See Section 1.4.

e  Get HELP to explain these options by clicking on Help.

e Quit the program by clicking on File, then Exit.

All these options are explained in detail in Chapters 2 and 3.

In the Main Screen’s blue title bar you will notice the name of the current

test is contained in square brackets [ ]. The program has several examples of

tests saved in the Test Library’s Example folder right from the factory.

To get started, let's try a couple of Menu commands. Click on the Graph
menu command to open up the graph options menu shown in Figure 1.4.
The graph settings shown in Figure 1.4 are for some recorded and calculated
(MPH calculated from front wheel RPM) circle track data vs time .

Click on the Make Graph button to produce the graph shown in Figure 1.5.

Figure 1.4 Graph Options Menu

Select Data Types in this section

mi. Graph Data

Engine RPM
|Bear RPH
(Eront RPM

channel

Channel 4
Channel 5
Steer

T hrottle
F Brake

" Other Graph FProperties

[Type | [Pick Individusl Charnels

|Time/RPM/Distance I Time

fwhat to Graph |Ju3t Lap # 1

|Filtering (smoothing] I MNone

|H iztogram RPM Increment

|

|

|
|1|:|I:| ~

|H 1istogram. Starting RPM

[Histogram. Ending RPM 1000

i

T Hotes:
Drata Selected to Graph [8 types max):
- Engine BFPM [channel]
- Front RBP4
- Steer
- Thrattle
- Wehicle epeed in MFH

Make Graph I HelpI l:anclel I Print I
l

_J

Select to graph vs
time on X axis here

At the graph screen you have several other options available for changing the graph. These options are available by clicking

on the commands in the menu bar
or on the buttons at the top of the
screen, including the Help

Figure 1.5 Graph from Options Selected in Figure 1.4
x|

E{ck File Fomat View Giaph Type AddTest HistoryLog Single Test Help\

command. The Help command at

this screen (and most screens)
provide a good background on
what the various options are. For
now, just click on Back at the
upper left to return to the Main
Screen.

A Test File is actually made up of
3 files:
1. The .DAT file (data file)

Tate rnode] exaimple #1 ——
i [Engine RAM x .1

| [Throttle x 10
" [9PH x 10

of your
options

which is the data recorded by
the DataMite

2. The .CFG file (configuration
file) which is the DataMite
and vehicle settings, engine
specs, test comments, etc.
This is the file the program . |
actually looks for when you ; ;

Screen

open a test or save a test, etc. 0 30 80 80 120

For that reason, you will see a

150 18.0 210 Time, sec

Click on
Help for an
overview

for

this screen.

Click on
Back to

return to
the Main
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“.CFG” after
the test name,
like in the
square brackets
[ ] at the top of
the main screen
shown in
Figure 1.3.

3. The .LAP file
(lap or run file)
which the
DataMite
Analyzer uses
to determine
where each run
starts and stops.
Even though
you may have
recorded 345

Figure 1.6 Test Conditions Menu (Pro version)

w. Track/Race Conditionz
Back Help

" Type of Test

Race Summary

|T5'PE IEircIe Track Laps

|Tlack Length, Ft |2E4D 1/2 Mile 7

" Track Weather Conditions

|Fastest Lap Time, sec

201

|Hethud of Reading Weather Data

|Pusitiun

2 [Lap MPH  [89.55

The “Type”
setting is what
determines if the
program analyzes
the data as Road
Race or Circle
Track data.

=

ILInu::Drr Baro with Diew Pt

Wind Conditions

Click on most

Obs—Batometer. "Hg

82

|Ail Temperature, deg F

|Dew Point, deg F

|E lewation, feet

L |

2565
2868

|Densit_l,l Altitude, Ft
|Dr5,l Density Altitude, Ft

5

. MP

[
['Iul.‘im:l Dilectiny

Wy |

any spec or spec
name, and a brief

Help description

IFrom MHorth j
" Help

Obzerved I;%meter reading in inches of mercurny,
a2 read diretly off a barameter instrument (ot
corected to sea level for elevation). p &1

is given here in
the Help Frame,
with a page # in
this manual for
additional info.

seconds of time

for a run, the

actual laps which the DataMite Analyzer found may start 13.050 seconds, with the 1* lap ending at 23.23 seconds, the 2™
lap ending at 43.65 seconds, etc, approximately 20 second laps.

This is explained in Section 3.5 "Data Libraries".

Click on the Test Conditions command to obtain a menu as shown in Figure

1.6. The “Type” setting in the upper right corner is critical for easy data analysis. Your choices are either Circle
Track Laps, Road Race Laps or Custom. This one setting is what determines if your run will be analyzed as a Road
Race or a Circle Track Race. Other specs are used for calculating certain outputs (like corrected torque and HP, etc), and
they are useful descriptions to remind you of what this test run was in the future.

Many of the input specifications you see in the various menus may not be familiar to you. For a brief definition of the inputs,
simply click on the specification name. The definition will appear in the Help frame with a page # in this manual for more

info.

Some specs have “Clc” buttons. One example is Compression Ratio in the Pro version’s Engine Specs menu. “Clc” stands for

"calculate". For example, if you
want to calculate compression
ratio from chamber volume, deck
height, etc., simply click on the
Clc button. The program will
display a new menu listing the
inputs and the Calc Compression
Ratio from these inputs. For
further explanation, click on the
Help buttons in these menus. To
use the Calc Compression Ratio
calculated from these inputs, click
on the Use Calc Value button.
Otherwise click on Cancel to
return to the Engine Specs menu
with no change to Compression
Ratio. Section 2.8, Calculation
Menus explains all these
calculations.

Figure 1.7 Pro Version’s Engine Specs Menu Showing Clc Button
w Engine Specs [ YAMAHA ] B
Back File Help
" Engine #. Customer & Comments -

Engine # e — Blueprinted Yamaha ;I

lYam'l 00-0003 | Peterzan j Ad|

" Short Block " Cam & Heads

Type [Zm Bore 2047 ||| Head(s) | [stock |

|It Cylinders |Slmke 1.815 |Eam |nune |

[Rod Length @ ELE E VivDia PotCCs RRAato  Lash

5.97 cid 97 9ces Chmbr: 11) It | | | | | | | |

Block | [Stock R | |

|Pi3t°“ & Rods |5t':"t=k \ | |'Intake t Exhaust |
L Clc button calculates the value of

this spec based on other inputs.
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Once you feel comfortable changing specifications in the various menus and making various graphs and reports, read Section
3.5 of this manual called Data Libraries to learn how to save tests or recall tests which have been previously saved. Then you
will know all the basic commands to operate the program. For a more in-depth knowledge of using these commands and an
explanation of the results, read this entire manual.
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Chapter 2 Definitions

2.0 Basic Program Operation:

Whenever you start the Road Race & Circle Track DataMite Analyzer (Basic or Pro versions), you are brought to a Main
Screen which will look like Figure 2.1.

Figure 2.1 Main Screen

Menu Commands of File, Graph, etc.
These give you all the options to operate
the program and change test data.

Name of Current Test File

Click on these
tabs to switch
between the
=181l gifferent runs of a

E Rrad Race & Circle Track DataMite ¥3.2 Performance Trends [ Late Model E

particular file.
Details | Lap # 1 | Lap # 2 | Lap # | Lap # 4 ] Lap # 5 ]
Ei?r;??ile Race & Vehicle Conditions Race C N Enter most any
ot i Bun |F|un #12 | |3:DF" prn 08/13/2003 | Super Late Model - 122 Mile Flat Track A,HE]E Click on one of the Tabs test comments
Log - Asphalt 2003 Lefthander Monte Carlo here to change to a different run.
| |.Se‘ason Opener | |2B4D 1/2 Mile | here to keep
Runtt = .
11un |Fel‘ature | |Finish Pagition; 2 | notes about this
1 .

10 Defsty &t 2565 7t | [Cicle Track Laps | | \ vehicle or test.
10 i X
10 'Flull‘ Data : : \\
:Ilg Polr\t Second: E‘r;grﬂllne \h-:'llle';_llcle - AN Move the mouse
1 | FTC R t L e e e A A T over an area on
13 z \\ . B520 96 the screen, and

3 1l BE32 97
12 1 ] 6726 a9 AL ek Sk Tl el Sty ninls (el el et a He'? .
%] 5 E826 1m description of

B Ba34 102 , —+100 that item is given

7 7051 104 500 ] b S R here

] 7152 105 : ; :

g 7204 106 i . .

10 2w : : This summary

11 7258 108 6000 graph shows how

1z 7052 107 : ! s RPM and MPH

13 Ba02 108 : :

14 5755 103 55004 A - I Wiy AR for current run. If
0 15 634 1 ; : : more than 1 lap
0 IE ES0 NI : : : in a test, they are
i 17 5365 97 : ; : )
i ~| | s B1E &5 - 5000 . f . 0 graphed also, in
aln : i 0o 25 5.0\ 75 100 125 160 175 200 gray for

T \ .
\ 1 \ comparison.

\_ You can click on a point on the graph line and
that point will be highlighted in the test data grid.

Click on Slide Bars to display more Test Data, which may not be able
to fit on the screen.

A summary of critical test settings is given here. Click on a setting to change it, or to bring
up the menu where it can be changed (in this case shown, the Log Book menu).

Log book (Pro version only) lets you review various runs in the order you downloaded
them, and open them up to this main screen. Click on Details for full view.

11
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If you want to Open a previously saved test, you can click on File in the upper left corner, then click on Open (from all saved
tests). You will get a screen as shown in Figure 2.2 where you are presented with a list of saved tests in the Test Library.
Some tests are examples provided by Performance Trends. As you run tests yourself and save the results, you will add many

more tests to the library. These saved Figure 2.2 Opening a Test File

files are useful for making comparisons Dpen Test File

in the future, and can be used as test

patterns (or templates) for new tests 5 Tests in Library Chosen File:
(saving you considerable time by not E3GTO.CFG
; ; i DETROIT3.CFG
having to type in specs which match a DETROIT4CFG
past test). GRAND-AM CFG

JRORGSTR.CFG

Figure 2.2 shows that the Test Library is
divided into sections (called Folders in

Flgure 2'2) to help organize a large Tip: Single chck on a Test name to 'choose it' for ﬂ
number of tests. For example, all tests poszible Opening or Deleting. A 'preview’ of that
for the company ABC Engines could be Test will be given in thiz frame. Double click on a
. Test name to immediately Open it without a
saved under a section name of ABC- previes,
ENG. All 4 cylinder Ford tests could be =]

saved under a section name of 4CYL-

FORD. This will save considerable time _ _ _ | Falders [t Ciekene
and confusion when trying to locate a g ::!S: ’:" !E!:BSNbP F"T.NT”;B R My-T ests different Folder

. . . ist by Filz Mame [include Run D ate name to dizplay all
pgrtlcular test in the'future. To look in O List by Rrun Date finclude File Name the bests saved
different sections, click on the Folder Fies Not Fitered (ol fles sted) under that Folder
name from the list shown at the lower etz
right of Figure 2.2. The list of tests will Filter [find) | Advanced | Delete | _Add |
then be updated for that Folder. To pick Cancel | Help | Delete | Riight click in list abowe for?‘u\s{e Falder Dptions /
a test, simply click on it from the list of N /
tests, then click on the Open button. i i i

- o op Click here to pick a different category or group of
(For those familiar with computers, : : . .
tests (Folder) from which to display a list of Test Files.

Folders are actually subdirectories or
folders in the DTMDATA folder. The
Name “Folder” can be changed to
something else, like “Track” used in the
DOS vl.x, in the Preferences menu.)

Note these commands (and right click
commands) for editing Folders.

Notice in Figure 2.1 that a current test name is listed at the top in square brackets [ ]. This is the file of recorded DataMite
data, engine data, and DataMite and Vehicle settings which are currently saved in the Test Library, and are the data and specs
you are currently working with. If you change the Log Book settings, DataMite specs, Test Conditions or Vehicle Specs, make
a graph or report, it is for this test file.

If you click on one of the Menu Commands at the top of the Main Screen, you can be presented with a screen of specs. Figure
2.3 shows the screen for the Pro version’s Engine Specs. Figure 2.3 discusses some of the commands to enter or change
settings at this menu.

Before Recording Your First Road Race or Circle Track run:

It is recommend you becoming very familiar with the Road Race & Circle Track DataMite Analyzer before starting "real" tests.
Points to consider include:
e Be sure your DataMite is installed correctly, is recording data properly. See Appendix 2.
e Review the proper procedure for recording a run as outlined in Example 4.1.
e  Become familiar with how to validate your data, to ensure the raw data that was recorded is correct, as shown in
Example 4.1 and Appendix 3 Troubleshooting.

12
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Figure 2.3, Explanation of Sections of Typical Menu (General Engine Specs menu from Log
Book shown which is only available in the Pro version)

Names of component specs. Click on them for a description in the Help frame at the
bottom of this screen.

Name of component file displayed in this menu.

Standard text entry box where you can type in a number for a spec.
For many others in this screen, like Head(s), Cam, etc, you can type
in most any descriptive words you want or leave them blank. These
can be useful comments for describing how this engine was built or
modified for this particular circle track or road race run.

+ Drop down combo box (not shown here). For some specs (like Track or
Event in the Log Book) you can either type something in the box, or click
on the arrow button to select a pre-programmed selection. For most others
you can only select from a list of pre-programmed choices.

Comment text
frame to enter a

. Gi:neral Engine Motes comment to
describe these

Baclf File Help

" Eggine #l and Comments f component specs.
Etgine 400 CID bored 060 [ 1A These comments
| I \ | are saved with the

{ t | [ specs in the

'Slhurt Blu*:k | "Cam & Heads Component
Type |4 ¥t":'k'3 :‘ EHE 415 | Head(s) [Heads Up Hxxxx casting #16 | L'braryﬁ n thl'e1
W Colind N Suok case shown here,
# Cylin e‘s 8 |Stioke  [3.763 Cam | | the Engine
RodLength  [6625| [C.R. L | VivDia PotCCe RFEatio Lash Library.
A07. 20 cid | BE74.1 cos It | | | | | | | |
Block | —Es—] H - H i Some specs have
Piston & R bds s a Clc (calculate)
| | | Intake & Exhaust button, where you
Crank Wt & Descr. | [lbs. | || [Fuel Defivery | =] can either enter the
Flywheel W} & Dia. | |lbs. | lin. | [Mech Inj | | specs directly (in

this case the

" Ignition Fuel Setting | | compression ratio)

Distiibutor | [MSD | | Manifold | | or click on the Clc
button to calculate

[Spark Plugs\ [Rapidfire 7 | | | Headers | | it from other inputs.
|Eap _I]-llg |Timing 37 |Huff|ers | |

" Help
Click on the down arrow button to select either 2 Stroke ar 4 stroke engine tppes. p 33

\_ Standard menu commands which provide the options for closing this menu (Back),
saving or open files of these individuals specs (click on File, then Save or Open),
erasing a set of specs (click File, then New, printing this screen (click on File, then Print),
etc. See the sections later in this chapter for more details on individual menus.
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2.1 Main Screen (Test Summary)

The Main Screen is shown in Figure 2.4 and shows a summary of a run. It is not meant for detailed analysis or comparisons
which can be done with Graphs or Reports. The Main Screen is made up of 6 basic sections as shown in Figure 2.4. These are
discussed in the next 6 sections. The rest of this section gives an overview of how the Main Screen is organized.

Figure 2.4 Main Screen (Pro version)

5) Menu Commands of File, Graph, etc.
These give you all the options to operate the
program and change test data.

1) Click on these
Tabs to switch
between the
different laps of
_lg|x| this particular file.

E Boad Race & Circle Track DataMite ¥3.2 Performance Trends [ late m=uel exa

File TEdit Graph Beport Track Conds LogBook DatabMite “ehicle ef€iences Help Send

Details | Lap # 1 ] Lap # 2 Lap # 3 | Lap # 4 ] Lap# 5 ]
0 Rurs [ Race & ¥ehicle Conditions 2) R_ace &
Current File Hace Comments _ Vehlcle
it it Flun |H un 12 | |3ZU? pm 08/13/2003 | Super Late Model - 1224 Flat Track | Help: Click here to change or .
Log ls T | |2B4U T | Azphalt 200 ander Monte Carla add comments to describe this COI’]dItIOI’]S
e R e Ex, ot D atatdite Il Circle Track data using its test. Additional comments for the .
— e “TBuilt in accelerometers [and optional lap timer Engine can be added in the summarizes some
|Feature | |F|n|sh Positior: 2 | beacon) to do rack mapping and friction circle Engli?eESpecs menu by clickirég critical test specs
- - - analyziz and divide data into laps. on the Engine menu command. 8 ’
|D enaity Alt: 2565 ft | |C|rc|e Track Laps | LI and |nC| UdeS a
“Run Data : : comments section
Faint |Seconds E;ﬁne t"&l’;_licle - tO keep nOteS
1 Ly S — 150 :
1|0 B454 &5 about this test.
2 3 E574 97
3 B B726 93
4 L ARG 102 0004-F-f-----r- - T~ -
-2 70 Hod 3) This Summary
E |15 717 106 . Toon Graoh sh
78 7276 107 5004 AT . _ rapn snows
8 |21 7183 108 ; Engine RPM and
g 24 E396 106 1 H
- EEEET i | MPH for this lap.
1|30 &E06 5 G000~ ! SRR Rl Sty Al If you click on a
2 |3z M ®: : : ! apEt graph line (as
13 |36 G074 9z 0 : i | i h
14 |is saEs & s5004 : . ; . N 4 - pointed out _ ere)_,
5|42  56E8 65 : ; ; ; ; that data point will
16 45 5454 a3 1 i i ' i | | .
17|48 538 a0 . . . ; . ; ; bfa d'§P'ayed and
18 |51 533 79 - T e a0 1% 180 118 1e0 11s o highlighted in the
1] B 2] : : : : : ' ' ' ' Test Data grid.
|
t

\_ 4) Click on slide bar and slide up or down to display all results. The
Filtering (smoothing) and time increments (unless lap is very long) of the
graph is selectable in the Preferences Menu, Section 2.2.

6) The Run Log (shown here empty because the program is brand new) keeps a
chronological list of the runs you have download from the DataMite box. Click on
the Details button at the top for more information to be displayed.

2.1.1 Tabs

A test you download from the DataMite usually is for several laps, probably 10 or more. You move to view different laps of
this test by clicking on the Tabs at the top of the screen. The DataMite software will automatically find the beginning and end
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of each lap when you download the test. If you do not think this was done correctly, or you have made some configuration
changes in the program settings, you can have the program find these laps again. Do this by clicking on Edit at the top of the
Main Screen, and select Redetermine Beginning or End of Run. See Section 2.10, page 71.

2.1.2 Race and Vehicle Conds

Run # (Pro version only)
Track & Event (Pro version only)
Run Description (Pro version only)

Describes the run, track and event based on settings in the Log Book menu Click on this item to display the Log Book menu

where this data is contained.

Density Altitude or Dry Density Altitude

Is the effective altitude factor based on the Weather Specs entered in the Test Conds menu. Click on this item to display the
Test Conditions menu where this data is contained. You can select either std or Dry Density Altitude in the Preferences
section.

Run Time and Date

This records the time and date at the time you downloaded the test from the DataMite. When a new test/ race session is started
with the New Test command (click on File, then click on New Test at the Main Screen), the computer's current time and date
are saved as the test time and date. The test time and date can also be changed by clicking on it here at the Main Screen.
Track Length

Is the length of the race track in feet. Click on this item to display the Test Conditions menu where this data is contained.

Finish Position

Is your finishing position as entered into the Test Conditions screen. Click on this item to display the Test Conditions menu
where this data is contained.

Type of Run

Is the type of run for analysis as entered into the Test Conditions screen. Click on this item to display the Test Conditions menu
where this data is contained. This setting is critical for easy analysis.

Test Comments
Test comments are for making most any notes about the test, unusual observations, customer requirements, etc. In the Pro

version, you can search the Comments for various words. For example, you could search for all the tests which had the word
“Watkins Glen” or “Johnson” in the Test Comments.
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Help

The help frame will describe what ever portion of the screen the mouse has passed over or clicked on.

2.1.3 Summary Graph

The summary graph shows Engine RPM and vehicle MPH graphed versus Time for the current lap of this particular file
(Figure 2.6). The level of Filtering (smoothing) and the time increments can be selected in the Preferences Menu, Section 2.2.
(If the laps are very long, the time increments will be increased by the program so as not require a great deal of time or
memory.) Ifyou click on a graph line in the Summary Graph, that particular data point will be highlighted and displayed in
the Test Data Grid. This is a quick way to find data points which may look unusual or be important.

2.1.4 Test Data Grid

Point

The point column simply numbers the rows of data, and is used by the program to identify a row of data for messages.

Seconds

Is the time for this row of data in seconds. The increment of the Seconds can be selected in the Preferences Menu, Section 2.2.

Engine RPM Figure 2.6 File Options at Main Screen
Vehicle MPH E Road Race & Circle Track DataMite ¥3.2 Pe
o ] ) ) File Edit Graph Report Track Conds LogBook [
This is the engine RPM and vehicle speed in MPH for the

take Track Map

corresponding times. These numbers are averaged for all the time data Hew (gt data from DataMite) i =
which is closer to this time than the time above or below it. For Open [from all saved tests] Chl+0 |
example, if the times are 2.0, 2.5, 3.0 etc, the RPM and MPH numbers Open From History Log |
given at 2.5 seconds RPM are for all times from 2.25 to 2.75 seconds. Save Chl+5 E
Cave & Chlts  [5

Open from Floppw/COD Drive  [k:% Drive] -

H Save to Floppp/CD Drivve  [M:h Dirive] —

2.1.5 Main Screen Commands Bl

The next section discusses some of the commands available at the top Friction Circle
of the Main Screen. Most will not be discussed here in detail, as they ] i
. ) . . Search For [find] Runs
are discussed in other sections of this manual. B
Frirk thiz Main Screen Chrl+P
Frirt Other Screens
File (see Figure 2.6 for File Options) Windows Printer Setup
Unlock Program Options
New (get data from DataMite) Tranzfer Pragram ta Anather Computer
. . . R Exit Program Chrl+
Click on File, then New to start a new run. This process will “walk
I T TE [Te T TS
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you through” some critical steps to preparing to download data from the DataMite. You can select to keep certain data from
the previous test like test comments, engine specs, etc. Keeping data can save you considerable time since you don’t have to
type in information which may be the same as the current test. The New Test command is discussed in detail in Section 2.9.

Open (from all saved tests)

This option presents the Open Test File menu discussed in Section 3.5, Data Libraries. From there you have several options to
open a previously saved test file from any place in the Test Library, or from most any place on the computer, including the
floppy disk drive.

Open (from History Log) (Pro version only)

This option presents the History Log, a chronological list of test files you have been working with as discussed in Section 3.7.
From there you can review a summary of the last 25 to 100 tests, and pick one to open. This method can make it easier to find
a file you have just worked with lately, say in the last couple of weeks.

Save

Select Save if you want to save the current test and any recent changes fo the same name as you are currently working with.
This is the file name shown in square bracket [ ] at the top of the Main Screen.

Save As

Select Save As if you want to save the current test and any recent changes to a new name or new folder. You will be presented
with the menu discussed in Section 3.5 where you can change the test name, change the folder you are saving it to, or add a
new folder name.

Open from Floppy/CD Drive
Save to Floppy/CD Drive

The Open command provides a simple 1 click command to open a standard Windows “File Open” menu displaying the
contents of the disk in the Floppy or CD Drive. The Save command provides a simple 1 click command to save the current test
file to the disk in the Floppy or CD Drive to the same name as is currently being used. IMPORTANT: Saving a file to a CD
drive is only possible if your computer has a writable CD drive and the CD has been formatted correctly using the
software for the writable CD drive.

These commands provide a convenient method for copying files from one computer to another. The drive letter (A or B) that

the program defaults to can be changed in the Preferences menu, Section 2.2 (Advanced Users: This command copies all 3
files which make up a test file, the .CFG, .DAT and .LAP file. See Section 3.5 Data Libraries.)

Search For (find) Runs (Pro Version Only)

This option simply explains how to use the “Filter (find)” option in the Open (from all saved tests) command. After a brief
explanation, you will be presented with the same screen as if you had clicked on Open (from all saved tests).
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Print

Windows This Main Screen

Select this option to print the summary data shown on this main screen.
Print Other Screens

This option gives some general instructions on how to print data from other screens.

Windows Printer Setup

The Windows Printer Setup lets you change your Windows default printer, paper orientation, etc for printing reports or graphs
in other areas of the program.

Make Track Map (Pro Version Only)
Friction Circle (Pro Version Only)

These 2 options provide for some very useful analysis of handling data. These are covered in Section 3.10.

Unlock Program Options Figure 2.7 Menu to Unlock Program Options
= Unlock Form [_ (O] =]

The Road Race & Circle Track DataMite Analyzer is Code # to Extend Demo 239235212 oK
eqqlpped with copy protection. This ensures that Computer Hardware T
legitimate users do not have to cover the costs for
unauthorized distribution of the program. When you first LR ELELE LI Cancel
receive the program, it is in demo mode. In demo mode Registered Code # 14666
you can try either the Basic version, or the full )
Professional version for ten days. All features are L ce S D Help
working in demo mode.

Click an Help for more info on how wou use this screen to unlock this program.

Sometime during those 10 days, you must call
Performance Trends to obtain an “Unlocking Code”. This Unlocking Code will be for either the Basic version or the Pro
Version, whichever you have purchased.

Before you call Performance Trends, you should get your registered code number and computer hardware number. These are

available by clicking on File in the upper left hand corner of the Main Screen, then clicking on Unlocking Program Options. A
screen will appear as shown in Figure 2.7. See Section 1.2 for more information on how to unlock the program.

Edit

The Edit command lets you cut out portions of a test to save separately to different files, Redetermine Lap Times and Edit Out
Noise Spikes. The Edit options are discussed in detail is Section 2.10, page 71.
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Graph

The Graph command lets you graph several different types of data from the current test, either by itself or with data from other
tests for comparisons. The Graph options are discussed in detail is Section 3.3, page 91.

Report

The Report command lets you create reports of several different types of data from the current test. The Report options are
discussed in detail is Section 3.1, page 79.

Test Conds

The Test Conds command opens up the Test Conditions menu. There you tell the program what type of test you ran and the
weather conditions which are used for the correction factor. In the Pro version you can also specify what type of corrections
you want to make and have a place to record some race conditions, like Lap Time, Avg MPH, etc.

Log Book (Pro version only)
The Log Book command opens up the Log Book menu. There you can describe in detail the run you made. Most of the specs

in this screen and the 5 additional screens you can get to through the Log Book screen are just spots to record info about this
run. The Log Book is discussed in detail in Section 2.4, page 31.

DataMite

The DataMite command opens up the DataMite Specs menu, where you can describe the DataMite you are using, what each
channel is recording and how each channel is calibrated.

The specs in the DataMite menu are critical for accurate results. Be sure to
read and understand the DataMite Specs as discussed in detail in Section
2.5, page 37.

Vehicle

The Vehicle command opens up the Vehicle Specs menu, where you can describe the vehicle you are running. These specs are
critical for calculating information like acceleration rate, tire slip, clutch/converter slip, etc from the raw RPM data you are
actually recording. Many of the specs in the Vehicle menu are critical for accurate calculated results, like tire slip, MPH,
acceleration rate, etc. Be sure to read and understand the Vehicle Specs as discussed in detail in Section 2.6, page 49.

Preferences

Preferences let you customize the program for your needs and for your computer and printer. See Section 2.2, page 23.
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Help

Click on Help for several options to help describe your options at the Main Screen, and for other information to help you
understand how this program works.

2.1.6 Run Log

The Run Log is a chronological list of all tests in the order they have been downloaded from the DataMite. It is similar to the
History Log and is explained in Section 3.9, page 123.
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2.2 Preferences

Figure 2.8 Preferences Menu
Click on the Preferences item in the menu bar at the
top of the Main Screen to bring up the Preferences [ 5 - S
menu shown in Figure 2.8. There are 5 categories of DE'E_“'D" ]_T raphing 7 Printing 0K
settings, which you select by clicking on the different [ (Cellen it _
tabs. Here you can adjust some program items to T Filing System
personalize the program for your needs. Preferences
may also save time by eliminating steps you don't Main Screen Graph Lines |Thick =] Cancel
require. [Main Screen Time Increment I_gg j
[Main Screen Filtering Level ILight j

Main Screen Tab |Disp|a_1.l in Summary IDenSit_'.J Altitude j Help
Main Screen Graph Lines Restart

Showing

Help Tips
This option lets you choose the line thickness of the —_
summary graph of Engine RPM and MPH for the
current run of the current test file displayed on the ESEth
Main Screen. E,;ﬁf,s
Main Screen RPM Increment

This spec lets you pick how often you want RPM and MPH reported on the Main Screen, much like the similar spec for
Reports. The smaller this number, the more data which is reported, the longer the list of RPM and MPH data, and the
“jumpier” (less smooth) the Main Screen’s graph.

Main Screen Filtering Level

This spec lets you pick how much filtering (smoothing) the program does to the RPM and MPH data on the Main Screen, much
like the similar spec for Reports. The higher the filtering, the less “jumpy” (more smooth) the Main Screen’s graph.
Display in Summary

This spec lets you pick to display either the standard Density Altitude or Dry Density Altitude (which is corrected for humidity)

on certain screens. It is recommended to use Dry Density Altitude, however many racers are used to the less accurate Density
Altitude.

Filing System Tab
Default Floppy/CD Disk Drive

Choose the letter of the Floppy/CD disk drive on your computer, usually A . This is the disk drive which will be first opened
when using the Save to Floppy/CD Disk or Open from Floppy/CD Disk File commands at the Main Screen. . IMPORTANT:
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Saving a file to a CD drive is only possible if your computer has a writable CD drive and the CD has been formatted
correctly using the software for the writable CD drive.

Test Folder Name in Program
The Road Race & Circle Track DataMite Analyzer saves tests under different folders (directories) under the main folder
DTMDATA. Some users may prefer to have the 'Folder' be called 'Track' or "Vehicle', depending how they choose to organize

their tests. Your entry here of most any text up to 40 characters is what the program will use to call the different folders where
test files are stored.

# Tests Kept in History Log (Pro version only)

Pick the number of tests which you want the History Log to hold, from 25 to 100.

Calculations Tab

Torque/HP # decimals
Pick the number of decimal places you want displayed for Torque and HP on graphs and reports. For small engines (like

Briggs), choose 2 to obtain more detail, like 7.45 HP. For larger engines, choose 1 or 0 for numbers like 122.3 HP or 591 HP
respectively. This is only used if you calculate torque and HP from the vehicle’s acceleration.

Torque/HP Output

Pick the type of units for reporting torque and power in either Ft Lbs or NM (Newton Meters, metric) and Horsepower and Kw
(kilowatts, metric). This is only used if you calculate torque and HP from the vehicle’s acceleration.

Allow Correction in Calibration of Selected Recorded Channels

Select Yes to allow for a Correction factor input to be enabled in the Sensor and Calibration screens for the DataMite Channels.
A Correction factor allows for minor readjustments to a calibration without changing the actual calibration. This is used to re-
zero sensors or to zero out shock travel sensors at ride height. See Appendix 5, Calibrating an Analog Sensor for more details.

Allow Engine RPM up to 60000 RPM

Select Yes to allow the Engine RPMs to be calculated up to 60,000 RPM. With this set to No, Engine RPMs are limited to
around 30,000 RPM. Do not choose Yes unless it is really needed, as you may find other limitations to your analysis.

Config DataMite Il for Engine PPR

This setting has a minor “fine tuning” effect on how the DataMite II determines accurate engine RPM. Typically this should
be set to Yes unless directed to do otherwise by Performance Trends.
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Operation Tab
When Getting New Data from DataMite (Pro Version Only)
Automatically Filter Out Noise (Pro Version Only)

Choose Yes for Automatically Edit Out Noise and the program will automatically remove 'noise spikes' from each new test you
record from the DataMite. This is good for beginners. Choosing No can be useful to troubleshoot the source of the noise.

Display Run Summary (Pro Version Only)
Choose Yes for Display Run Summary and the program automatically shows a summary of how it divided a test into different

runs. This is good for beginners. Choosing No can save time by eliminating extra screens when getting (downloading) data
from the DataMite.

Warn if Changing Run Numbers (Pro Version Only)
The DataMite program will generate Run Numbers based on the order you have downloaded them from DataMite and the
current Run Number. If you change the Run Number in the Log Book screen, the program will warn that you may produce

Run Numbers which are not in order and lead to confusion in the exact order of runs in the future. If this warning becomes
bothersome, you can turn it off with this preference.

Auto. Check Other Com Ports

Choose Yes for this option and the DataMite software will always check all 4 likely Com ports on your computer if the
DataMite can not be found. Set this to No, and the software will always use the Com Port specified in the DataMite screen.
See Section 2.5.

Allow Resize of Current Readings

Choose Yes and you can click on the Maximize button in the Current Readings screen and the all gauges will be resized
accordingly. However, sometimes if this is set to Yes, the current readings screen seems distorted maximized or in its standard
size. Then you may want to choose No here.

Graphing / Printing

Program Title Comments

Enter most any text here for the First and Second lines. These 2 lines will appear at the top of printouts and printed graphs.
This is a good place for your business name or your personal name. You can change these entries as often as you wish.
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Lap Top Graph Adjustment

Choose Yes and the graph screen is slightly more narrow. This ensures you can read the legend on the right side of the screen
on some lap top screens.

Always Autoscale New Graph (Pro version only)
Choose Yes for 'Always Autoscale New Graph' and each time you do a new graph, the graph is autoscaled (program picks the

scales to show all data). This is usually the best for beginners. Choose No and any manual scales you have set will be
maintained for each new graph, until you quit the program.

Printer Fonts

Choose which basic type of font to use for printouts. You may not get your choice if your printer does not support that
particular font.

Printed Graph Width, % of Page

Due to the endless combinations of computers, Windows setups and printers, some printed graphs may not fill the page, some
may extend off the page to the right. This option lets you expand (% greater than 100) or shrink (% less than 100) the printed
graph to better fit the page.
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2.3 Track Conds

The Track Conds let you record weather conditions and a summary of the race results. In the Pro version, these race results are

also linked to info you enter in the . -
Log Book and the actual DataMite Figure 2.9 Track Conds Menu (Pro version)
recorded data can be “fine tuned” L ) o )
based on these results for better Data Type is critical to how the DataMite data is divided up into runs,
accuracy. which can have a large impact on the final results.
These specs are mostly recorded for information only.
In Pro version data can be adjusted based on this info.
Type Of TeSt . Vrack/Race Conditionz x|
Click on down arrow to select the [ Tyie of Test [ Race Summary \
type of test you ran. This choice Typk  [TRfis . Track Length. ft [2640 1/2 Mile |
can have a large impact on what Fastest Lap Ti
. - . i p Time. sec 201
data is graphed and analyzed. Your Track Weather Conditions S . MII:'H—I
choices are: |Methnd of Reading Weather D ata | osition |2—1 | ap 89.55
e Circle Track Laps [ncor Bara with Dew Ft =] wind Conditions
¢ Road Race Laps Wind Speed, MPH 10
e Accel to measure torque and |Obs. Barometer. "Hg 29.14 Wind Direction [From Mot = l
HP. . Air Temperature, deg F g2 |
e  Custom Test, which would be _ © Help
anythin else |Dew Point, deg F 54 Click on down arrow to zelect the type of test you
. g : . = rat. Thiz choice can have a large impact on whal
Notice that some of the choices are |E|evatlnn, feet 0 data iz graphed and analyzed. p 27
not usgd, as they are us.ed for Test Density Altitude, f SREn
Types in the other versions of the ————— T
software. Lo bera Al s, 868 |
1 |
These specs are additional weather information. —
Weather conditions are used to correct torque and HP to standard
Weather conditions.
Conditions

The weather conditions surrounding the engine affect the air's oxygen density which affects engine power. You can use your
own “weather stations”, or purchase one from Performance Trends to record weather information automatically. Be sure you
read the Notes on Weather Conditions at the end of this section, page 29.

Method of Recording Weather Data

Click on the down arrow button of this combo box to be presented with this list of options:
e Radio/TV Report with Rel Hum

Radio/TV Report with Dew Pt

Uncorr. Baro with Rel Hum

Uncorr. Baro with Dew Pt

Altimeter with Rel Hum

Altimeter with Dew Pt
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If you change the Method, the 4 inputs specs in the Weather section are changed or enabled/disabled as necessary to represent
the new Method. In addition, all the input specs are adjusted to what they would be with the new Method. For example, Corr.
Barometer of 29.3” at an elevation of 1200 feet is converted to 28.03” Obs Barometer with Elevation disabled. (Elevation is

not important when you are using an uncorrected or observed barometer, as this type of barometer shows the actual air pressure
at the track.)

If you change from “Uncorr Baro” to Radio/TV Report with a “Corr. Baro”, the program will ask for an Elevation for the track,
since this is needed to make the Barometer Correction. All these different inputs are explained below.

Barometric Pressure

Corr. Barometer, "Hg

This input is used for either “Radio/TV Report with Rel Hum” or “Radio/TV Report with Dew Pt”. It is the Corrected
Barometric Pressure in inches of Mercury you will hear from most any TV or radio weather report. This spec is disabled if you
are using an Altimeter, because the altimeter alone is measuring the air pressure.

Obs. Barometer, "Hg

This input is used for either “Uncorr. Baro with Rel Hum” or “Uncorr. Baro with Dew Pt”. It is the actual or observed
Barometric Pressure in inches of Mercury at the track. These barometers measure the actual air pressure at the track, and will
read approximately 0.1 inches of mercury less than the barometric pressure you will hear from a TV or radio weather report for
each 100 feet of elevation. This spec is disabled if you are using an Altimeter, because the altimeter alone is measuring the air
pressure. For example, at 600 ft, if the a barometer reported by at Radio weather report (Corrected Barometer) is 30.2 inches,
you Observed Barometer on a weather station should be about 30.2 - .6 or 29.6 inches.

Air Temperature

Air Temperature deg F

Air temperature in degrees F of the air at the entrance to the air cleaner, carb or throttle body. Be careful not to get this too
close to the carb if there is fuel “stand off” (fuel mist spraying back out of the engine). This fuel on any temperature
measurement instrument will make the air temperature look much colder than the air actually is. This spec is used for all
Methods of Recording Weather Data.

Humidity
Relative Humidity, %
Describes the air’s humidity level in percent of humidity the air could hold at its present temperature. Relative Humidity can be

calculated from either wet and dry bulb temperatures, or from dew point and air temperature readings by clicking on the Clc
button. See Section 2.8.4, page 63.

Relative humidity is only useful when you know the air temperature where the relative humidity is
measured. Since that temperature may be quite different than the air temperature going into the engine,
Dew Point described below is a better, less confusing way to enter the air's moisture level.
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Dew Point, deg F

The dew point in degrees F of the air at the track, which describes the air's humidity level. The Dew Point, deg F must be less
than the Air Temperature. Dew Point can be calculated from either wet and dry bulb temperatures, or from relative humidity
and air temperature readings by clicking on the Clc button. See Section 2.8.3, page 62.

Dew Point is a less confusing way of describing the air's moisture level than relative humidity. Relative humidity readings are
only meaningful if the air temperature when the reading was made is also known. However, the air's dew point remains
constant even when the air temperature changes. For example, 40 degree air with an 80 % relative humidity has only a 10%
relative humidity when the same air is heated to 100 degrees. However, the dew point remains at 36 degrees for both air
temperatures.

Elevation

Elevation, ft

The elevation of the track above sea level in feet. This spec is only used if you are using a Corrected Barometer, like from a TV
or radio station weather report. If the elevation is below sea level (very unlikely), enter a negative (-) feet for this reading.

Altimeter

The altitude in feet above sea level from an altimeter instrument. The program assumes the altimeter is corrected to 29.92”.
This means on a standard 29.92” barometric pressure, 60 deg day, the altimeter would read O feet at sea level. If the altimeter
is reading feet below sea level, enter a negative (-) feet for this reading.

Notes on Weather Readings and Weather Stations

Some Road and Circle Track racers will use “weather stations”, a collection of temperature, humidity and barometric pressure
measuring devices. When using these instruments, here are some things to keep in mind:

e Unless you are very close to sea level, an actual (observed or uncorrected) barometer will usually read less than a TV
or radio weather report barometer. For elevations less than 5000 feet, an uncorrected barometer should read
approximately 0.1 “ Mercury less for each 100 feet of elevation above sea level. For example, if your barometer
instrument is at 850 feet elevation and the closest weather station reports 30.46” barometric pressure, your barometer
should read approximately .85 (850/100 x .1) less, or 30.46-.85=29.61. It is useful to keep records of information
like this (what your actual barometer reads versus what this simple calculation says it should approximately read) to
see if the comparison is constantly jumping around. If you always make the check at the same place (same elevation)
like your home or shop, and the difference is varying high by .17, than low by .2”, etc., you may want to have the
barometer or altimeter checked out.

e Ifyou find that you are making many adjustments to your weather station, you are probably doing something wrong.
A barometer or altimeter which reads low, but consistently reads low is better for correcting torque and HP to see
trends than one you are trying to keep accurate by constantly adjusting it.

Performance Trends sells electronic weather stations to help eliminate any confusion, save time and improve accuracy.
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Race Summary
Track Length, ft

Click on the down arrow button to select the length of the track, or type in most any number of feet for the track. If you type in
the feet, you can add a name for the track also, like “Watkins Glen”. As you enter new distances these are added to the list
here and you can pick them in the future. Picking from a list if you’ve already entered a distance is best as it is likely to keep
your analysis consistent, for example every time you run a Watkins Glen, you would be using the same distance in feet for
analysis.

Fastest Lap Time

Enter the time for the fastest lap and the program will calculate the average Lap MPH for that fastest lap . This entry is for
information only. No entry is required.

Position

Enter the number for your finishing position. You may want to come up with your own number for a “DNF” (did not finish),
like 999. This entry is for information only. No entry is required.

Lap MPH

Typically this number is calculated from the Track Length and Fastest Lap Time described above. However, if you enter the
average Lap MPH for a lap, the Fastest Lap Time above will be calculated from that and the Track Length.

Corner Tail Wind Side Wind Corner Head Wind

Wind Conditions \ /

Wind Speed, MPH

Enter 'the Wlnd. speed during the race in MPH. This entry Tail WW Vehicle Direction Head Wind
is for information only. No entry is required.
Figure 2.9 B

Wind Direction

Choose a direction for the wind speed during the race. This entry is for information only. No entry is required.
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2.4 Log Book (Pro version only)

The Log Book lets you record additional data for each run, data not recorded by the DataMite recorder like fastest Lap Time
and Lap Distance (which you can record in the Track Conds screen), Track and Event Name, finish position, tire pressures,
suspension settings, engine specs and checks, and much more. Since most all these entries are for your information only (not
used by the DataMite software for calculations), you need to enter only the information you are interested in. You can leave
most all entries blank if you wish.

Figure 2.10 Main Log Book Screen :
You can branch out from this screen to

other, more detailed Log Book screens by
clicking on these menu items.

X

im. Log Book
Back File Engne Suzpension Llser[\flefineu:l Help

"Race Details " 'Wining Driver
Track & Event Ceas $ONFON, Driver Name I.Ju:ue.Ju:-hnsu:un =]
Run # [12 \ || | [Car Description  [Red 2002 Lefthander |
\

|Description IFeature \ j Winning Time |'IE|.EIE |

Track Length. ft |254|:| 1/2 Mile \ j My Excuse |T|:||:| looze coming out of tums |

[Fastest Lap Time, sec 0.00 - Help ltems you are not
Poszition 0 Lap MPH an\o Eriter the name of the track and a desoription of| interested in or that
| I—I | \—P—‘ evert. Click on the down arrowe buttan ta pick il do not apply to you
|T rack Condition I..lust dried up oil leak Track & Events' you have entered inthe past. | can be left blank.

|Eumer Banking. deg 10 S
4

|B anking on Straightz, deg ~

L

If some data is not already listed in these Log Book
Screens, you can add them here as “User Defined” records.

From the main Log Book screen shown above, you can branch out to 4 other Log Book Details screens shown in this section.
Some important notes about the Log Book entries include:

e The Log Book entries are for your information only. You need not enter anything in the Log Book ever.

e The entries of Track Length, Fastest Lap Time, Position and Lap MPH in the Log Book main screen are linked to the
Track Length, Fastest Lap Time, Position, and Lap MPH entries in the Track Conds screen. If you change them in
one screen, they are automatically changed in the other.

e The Log Book screens can be printed with reports, and you can select which screens. See Section 3.4, page 107.

o The Log Book screens can be searched using the Filter (find) option when you use the “Open (from all saved tests)”
option after clicking on File at the upper left of the Main Screen. For example, you may want to search for a
particular event, search for what tire pressure you used at a particular track, etc.
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e As with most all screens, when you click on an input, you are given a description of that input in the “Help” box,
usually at the bottom of the screen. For this reason, and because most inputs here are for info only (not critical), each
input is not listed and described in this section.

Engine Details

The Engine Details screen shown in Figure 2.11 is obtained by clicking on More Engine at the top of the main Log Book
screen, then choosing Engine Details. There are 3 tabs at the top which let you choose any of 3 categories of inputs.

Figure 2.11 Engine Details Log Book Screen

Click on these 3 tabs for various
sections of the Engine Log Book.

im. Engine Log Book =T
Back [ok]  File  Help Jet Suggestions are
Fuel Meteting ] Mechamical Checks ] Other Checks only possible if you
Fuel Do / enter the weather
uel Delivery conditions for your
Comparizon Seq it * 282
Fuel System Type |Single Holley 750 4 Barrel | (Comp - [282_| runs, you have
From Seq # 282 Suggested | selected a
Left  Right Paower Yalve Air Bleed Left  Hight FP%k  Left Rig

“Comparison” or

FrontPri (78 [78 | |00None =] e ][00 | 7 _]F7] “Baseline” run (in
this case Sequence
Log down the left

side of the Main
Screen), and the

|Comment | [File: examplesroadace Fuel System
. : 1 settings for the

|Den3|t_l,l Al 3906 f | |Dr_l,l Density &l 4217 ft | |Dns Al 2647 ft | |D D Al 271 current run and the

~Other Fuel Specs Baseline run are the
same. See

Type |"|I’F‘ cl12 | |Dctane |112 Spec Grav |.726 Pressure |6 explanation in this
S section on page 33.

Engine Comments Help

First race after frezhening and new Comp :l Click an the daven arrow to pick the approsimnate

Cam 272 DEH gize of the Power Valve Channel Restrictor [Holley

term] diameter for the Primary Thrattle bare of the
Frant carb if there is mare than 1 cartb. This entry
iz uged to "fine tume'' Jet Suggestions. p s

d

Engine Comments can be most anything you want, but are kept
separate from the Main comments on the Main Screen.

Fuel Metering

Most all Fuel Metering inputs are for info only. However, if you want the program to accurately recommend different jet sizes
for weather changes, these inputs are critical. Jet suggestions are determined by you picking one particular run (the
“Comparison” run) that you always want to match. The assumption is that this run had the carb jetted exactly correct for that
run’s weather conditions, and this is the jetting you want the program to match for different weather conditions.
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Jet Suggestions are only possible if:

e You enter the correct weather conditions for the current run and some “Comparison” run.

e You have selected a “Comparison” or “Baseline” run (in this case Sequence # 282 in the Run Log). The Run Log is
the list of runs down the left side of the Main Screen. You can click on the details button at the top of this list to see
more details about each run. One of the columns is called “Sequence Number” and is the programs assignment of a
sequential number for each run downloaded from the DataMite. This number should be unique for each run. The file
name for this Sequence # is also displayed in the “File:” box. See Section 3.9, Run Log, page 123 for information of
the Sequence #.

e The Fuel System settings (type of carb, for example) for the current run and the Baseline run are the same.

Figure 2.11 shows that Comparison run #282 had 78 jets (Holley Jet #) with a Dry Density Altitude of 2717 ft. For the current
run, you kept the 78 jets when you ran in a Dry Density Altitude of 4217 ft, but the program would have recommended 77 jets
instead.

Figure 2.12 Mechanical Checks in Engine Details
. Engine Log Book ﬂ
Back [ok] File Help Leakdown was
Fuel Metering ] Mechaniw ] Other Checks 1 _nOt checked so
" Mechanical Checks it was left blank
Cyl Cmprssn Leak- |ntake Vv kdzh Eshaust Wiv Lash Spk Plug Remarks
#  PSl down
L1 75 ~1.018 024 good
2 170 02 025 good
3 (170 ma 024 good
4 179 08 022 good
5 [180 022 024 good
B 176 02 025 good
7 [162 022 02 black
8 (179 02 024 good
g
10
" Engine Comments Help
First race after freshening and new Comp ﬂ Enter the cranking compression for Cylinder #1. p
Cam 272 DEH bl
hd|
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Figure 2.13 Other Checks in Engine Details

x
Back [ok] File  Help
Fuel Metering \| Mechanical Checks ] Other Checks \|

" Ignition
[Spark Plugs  [Autolite AR 3310 |
[Gap Iﬁl [Timing 42

[ Temperatures and Pressures
|Coolant Temperature at Start
|I]i| Temperature at Start
|Tlans Temperature at Start
|I]i| Pressure

[ Supercharger/Turbocharger

Type INone j [Belt Ratio
Desc. Desc. |

Engine Comments

Firgt race after lreshening and new Comp
Cam 272 DEH

B

" Help
Enter some hotes about the intercooler
[temperature, manufacterer, etc.) p x=

e New to blank

Figure 2.14 General Engine Description Screen
Click on File, then:

out this menu.

e Print or Windows Printer Setup to print this screen.

. General Engine Hotes x|

Back File Help _

" Engine # and Comments - . :I
Engine # First race after freshening and new Comp Eam}?’fDEH
}f-‘-.utDTstD432 | LI

" Short Block " Cam & Heads
Type | Bore 4.03 |Head[s] |Brudik\5pec |
#Cylinders |8 | Swoke 35 || Fam  [UlyaDyny Flat 2807290 |
RodLength |6 C.R. [10.75 | VivDia  PorCCs\ R Ratio  Lash
35716 cid 58538 cos Chmbr; 75.0 cos It |2_|]3 | |2l]l] H\{E | |_I]1B |
Block  [GM D10 | | Esh 1625 || | |1_\B\ |02 |
|Piston & Rods |JE forged | " Intake & Exhaust N\
[Crank Wt & Descr. | |||JS- | | [Fuel Delivery IEarburEtDr[s] j
[Flywheel Wt & Dia. | |II:|3, | |in. [Carb(s] |Hu||e_l,l 390 |

" Ignition [Fuel Setting | |
Distributor  [MSD Billet | || Manifold  [Brodix HVH |
Spark Plugs  |Autolite AR 3910 | | | Headers | |
[Gap .035 | [Timing 47 Mufflers |pass through |

~ Help
Click on the down arrow button to select either

2 Stroke or 4 stroke engine types. p 33

Engine Comments
(different than main
Comments at the main
screen) lets you describe
the engine itself. These
are the same comments
displayed in the Engine
Details screens.

Most specs in this screen are
for recording information only,
and are not used for any
calculations. You can enter
most anything you want, or
leave them blank.
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Figure 2.15 Suspension Details Log Book Screen

. Suspenzion Details |

Back File LoadShock Travel Help

" Shocks and Springs
Shocks Springs Tires
Bump Rize Deszcription Rate Deszcription PS5l  Description
Right Front .57 | [32 | [Penske | [325 | [AfcoCoilOvers | [28 | [Hoosier F45 |
LeftFront 15 | [83 | [Penske | [325 | [AfcoCoilOvers | [18 | [Hoosier F35 |
Right Rear 172 |30 | [Penske | 175 | [#fcoCailOvers | | | [Hoosier F45 |
LeftRear .57 | [55 | [Penske | 175 | [dfcoCailOvers | | | [Hoosier F35 |
"Wehicle Corner Weights " Front Suspension
Exact Vehicle Weight, Ibs 2800 Right Left
Bear®  Left® Cross & Camber |'3'5 | |2'5 |
Weight Zs (435 |[s8  |[;8 | Caster [+ | 25 |
Bu T Comerweihts fUGIRE (Teet  [mwr  Jlimer |
1s0(1a5[140] [Fo7 |0 [m07 185 (174 160
[165[165180] [i7 |O-e{fses | [200[1E5]186] | - hein
" Rear Suspension The Shock zetting in Bump, or compreszion. Enter a
combination of letters or numbers, p s
|NDIES 1 |F'anhan:| bar Frame Mount 12.5 |
|Nutes 2 |F'anhan:| bar Axle Mount 10.5 |
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Figure 2.17 User Defined Section of Log Book
x|

Back [ok]  Help You can right click on any of
" User Defined Records — User Defined Records these “User Defined” input
: : names and the program will
B alast Weight User Defined
[Balast Weig /P'M/—| User f — I ask what name you want to
|Balasl Location Left C Pillar |User Iyefined call this input. This input will
|User Defined | |UserPefined now be called, say the “Ballast
: f Location” for all past and
User Defined User/Defined
| " | / . future records. Note, that if
Lz s Cusi L] |U“"/‘ Defined L] you previously called this field
|User Defined |Usfr Defined “Trans Fluid Type”, and used
|User Defined |U er Defined ratings from A-G, the data you
\—I 7 \—I entered for previous runs of

/

" Help letters from A-G will still be
Enter most any type of data you want, either numbers or Wordz. 1F you nght click on a title box [onginally i i
marked 'User Defined'), you can enter a Title for that partjoular data type, which will be now used for this dISplaye.d' Its JUSt“that the
and all past and future recards. name will now be “Ballast
Location”.

Enter a Title |
Enter a title for thiz Data Record, a name from 1 tg'25 0K
characterz. Important. All previous data recorded with -

the name Balaszt Location will now uze the new neame

Cancel
nou enter here.

B alazt Locati
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2.5 DataMite Specs

The DataMite menu tells the program what type of DataMite you have, what sensors you are using and how the sensors are

calibrated.

The entries in this screen are critical to accurately recording data.

Figure 2.18 Typical Note on Master DataMite Specs

Master Datalvhte SpeCS Settings DO HOT Match the Master DataMite Specs |
A critical concept for DataMite Specs is the These Datatdite specs were uzed for the cument test:

idea of the Master DataMite Specs. When

you download data from the DataMite, you TESTLHA.CRG

are using a particular DataMite Setup with There are 2 zettingz which do not match pour current tazter Datakdite Specs,

certain sensors and calibrations. (A

calibration describes how the DataMite
should convert a sensor input into useful
information, like 2.2 volts is 1.4 inches of
shock travel .) When you save the run, the

the [ atabdite you uge to record pour data.

program saves a copy of the DataMite Specs with the test. Let’s call this test “TestCh4” and assume it was run with a 4

Channel DataMite.

Let’s say several months later that
you buy a new DataMite II 30
Channel system. (Or you could
have changed any DataMite spec:
different sensors, different
calibrations, etc.) Your current
DataMite II specs do not match the
specs for “TestCh4”. If you open
the old “TestCh4”, the program
installs the 4 Channel DataMite
specs which you used when you ran
that test. This lets you accurately
calculate torque and HP and other
data just as you did when you first
ran the test.

If you go into the DataMite Specs
menu, you will likely get a message
shown in Figure 2.18, saying that
the DataMite Specs for TestCh4 do
not match your Master DataMite
Specs, the specs for your current
DataMite II 30 Channel system.
You may ask ”What are Master
DataMite Specs?”

The program keeps track of any
changes to DataMite Specs, asking

Figure 2.19 lllustration of Master DataMite Specs

A Test File contains the raw DataMite data and other
/ specs to calculate Tq and HP and analyze results.

Test File “TestCh4”
The program keeps

DataMite Data: separate records of your

Ch# Pt1 Pt2 Master DataMite Specs,

1 2344 2357 .. the specs describing the

2 566 571 DataMite you are

3 855 855 .. currently using. These
Master DataMite Specs

Vehicle Specs: are used whenever you

Front Wheel Dia = 25 start a New Test.

Vehicle Wt = 3150 ...

DataMite Specs: Master DataMite Specs: '

Type: 4 Channel Type: 30 Channel

Ch 1 = EngRPM, 2 cyl 4 stroke Ch 1 = Exh Temp, 0-1600 deg

E\c

\_ Note that the DataMite Specs for a particular test may not match
the DataMite you are currently using, the Master DataMite Specs
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you if these changes should only apply to the DataMite Specs for a particular test session, or if these changes represent your
actual DataMite, the Master DataMite specs. Whenever, you start a new test, either based on a previous test or starting
completely blank, the Master DataMite Specs are used. Whenever you open an old test file, the DataMite specs used for that
particular test are used.

Figure 2.20 DataMite Specs Menu
Click on File, then:

e Open Master DataMite Specs

. Data Mite Specs
Back

ile  Current Readings  Troublezhoot  Help

e Save as My Master DataMite Specs

e Print or Windows Printer Setup to print this screen.

WLER Channel Databdiie Jhd |E0m1 j r‘-l."eathEI Station [one j V j
" Channel Sethings /

#  [Channel Used? |Data Mame [5ensor and Calibration /

1 ez EngRPi 8 Cylinder, 4 Stroke /

2 Frequency 2 ez Front wheel Front ‘wheel BPK, 2 Magnets

3 Frequency 3 ez Diriveshalt Driveshaft RPM. 2 Magnets

4 Frequency 4 ez Exh Temp Analog Std Thermocouple

" Tip Help
Click on most anything in the Channel Settings grid to
change it. For 'Usged?, you will toggle between fes and
Mo, Far 'Data Mame' and 'Senzor and Calibration’, you
will be presented with new screens to change the

current zethings.

L Click here to bring up
the Sensor and
Calibration screen for
defining each channel,
as shown in Figures
2.21 and 2.22.

i, Data Mite Specs
Back File DataMite [l Options

Curepb-Aeading:  Troublezshoot  Help

Type |31 Channel Darafie | | [Com1 »|  Weather Station |gne

|Datah’|ile Il Rate. samples/sec |2

|DataHile Il Recording Segments

rox. Record time/fsegment: 26

If you specify the 31
channel DataMite I, you
have many more
settings.

" Channel Settings

#  |Channel Used? [Data Name |Sensor and Calibeomr—

1 ez pm inder, 4 Stroke (I
2 Frequency 2 ... red ez ear APk Fear Wwheel RPM, 4 Magnets

3 Frequency 3 .. vellow ez Front RPt4 Front "Wheel AP, 4 Magnets

4 Frequency 4 ... blus

5 Frequency 5 ... green

B Analog 1 ... red e Steer Steering 2.5-3.5 [Bv] = 0-1 Steer

7 Analog 2 ... pellow e Thrattle Caztrn 0-3 [5%) = 0-90 Thrattle

g Analog 3 ... blue ez F Brake Cztrn 5-4.5 [Bv] = 0-500 F Brake

3 |Analog 4 ... green

10 |Analog 5 ... red ez LF Shock LF Shock 2.5-3 [3v] = -.5-5 LF Shock

11 |Analog B . yellow ez RF Shock RF Shock 2.5-3 [Bv] = - 5- 5 RF Shock

12 |Analog 7 ... blue Yes LR Shock LR Shock 2.5-3 [5v] = 0-1 LR Shock

13 |Analog B ... areen e AR Shock RR Shock 2.5-3 [5v]) = 0-1 RR Shock -
s | LI_I

" Tip Help

Click on mozt anything in the Channel Settings grid to Click on the down arrow button to select the

change it. For Jzed?, you will toggle between ez and number of recording zegments for the Datatdite

Mo, For 'Data Mame' and "Senzor and Calibration’, wou II'z memory. Mote that the higher the number of

will be prezented with new screens to change the segments, the shorter the recording time faor each

curment settings. segment, p 42

The combination of
Rate, number of active
channels (Used set to
Yes), and Segments
determine the
approximate recording
time for each segment.
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Type

Is the type of DataMite you are using, either a 3 Channel (very old), 4 Channel or the DataMite II 30 Channel system. You
choice here will affect how the Channel Settings grid is displayed and how you can specify various channel #s. Differences
between DataMite and DataMite II are further discusses at the end of this section and in Appendix 3.

One major difference between the DataMite and DataMite II is the DataMite II box needs information from the DataMite
program on your computer to work correctly. This is information like, sample rate, # segments, which channels are being
used, etc. When you first enter the DataMite
specs screen, the program asks the question
shown in Figure 2.20B. This is to help ensure

Figure 2.20B Checking DataMite Il Configuration when

the program’s configuration matches the Entering the DataMite Specs Screen

DataMite II box’s configuration. Check DataMite Il Box Configuration? E
In addition, when you make changes in this Do you want the program b see if the configuration in the Databite || Box matches the
DataMite screen, the program will ask if you program's configuration”?

want these changes saved (sent to) the

DataMite II box when you exit this screen. (If yous angwer Yes, vou must hook up the Databdite || bax b your computer.)
You can force these changes to be saved to the
DataMite box by clicking on File, then Save Yes

as Master DataMite Specs at the top of the
DataMite screen.

Com Port

Click on the down arrow button to select computer's Com (serial) port # you are using to 'talk’ to the DataMite. This spec is
used to hold the last Com port the computer used to talk to the DataMite. If this particular port does not work and you have
selected the correct Preference (see Section 2.2), the program automatically checks all Com Ports on your computer, 1-8.

Weather Station

Is the type of Weather Station being used by the DataMite program, if any. If you choose the Performance Trends Black Box,
you will then have a new menu choice at the top of this screen, to Calibrate the Weather Station. Here you can enter
calibration specs you received with the Black Box to improve its accuracy.

Com Port

Click on the down arrow button to select computer's Com (serial) port # you are using to 'talk’ to the Weather Station, if any. If
you have set this to the same port as the DataMite com port listed earlier, then the DataMite will request you to switch to the
Weather Station (assuming you have a switch box) after downloading the DataMite data.

DataMite Il Rate

Is the sampling rate for all DataMite II channels. The higher the number, the more data recorded. This allows for less
recording time, but will possibly make the data slightly more accurate, and definitely make the data respond more quickly to
changes. Changes to this DataMite II spec must be downloaded from the DataMite program to the DataMite II box
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DataMite || Recording Segments

Is the number of memory segments you want for the DataMite II’s memory. At the time of publishing this manual, the
DataMite II’s memory works differently than the standard 4 channel DataMite’s memory. The box operation will be updated
in the future through the DataMite software to work more like the smaller, more flexible standard DataMite. For now, the
memory works as follows:

The current DataMite II has memory which can be broken up into from 1 to 8 segments. This is selectable in the
DataMite menu, available at the top of the Main Screen. Say, for example, the DataMite’s memory has 8000 seconds of
recording time available, and you select 8 segments. Each segment will record for 1000 seconds. At the end of 1000
seconds, recording stops no matter where you are on the track. The next time you press the red button to start recording,
the DataMite II automatically records in the next segment, overwriting any data which was in that segment. If there was
good data in that segment that you have not yet downloaded to the PC, it is gone. If segment 8 was the last segment, the
DataMite II will start recording in segment 1 for the next recording session.

When you go to get data from the box in the DataMite software, the program shows which segment was the last one
recorded. You can select to download this segment (by default) or any of the other segments recorded.

In the program, if you click on DataMite at the top of the Main Screen, you will display the DataMite configuration
screen. Here you tell the DataMite program (which can in turn tell the DataMite box), what channels you want recorded,

at what rate and into how many segments. You also tell the DataMite which channels are analog inputs and which are
thermocouple inputs.

Channel Settings

Channel

This column describes the type of data recorded with this channel, like RPM, On/Off Switch, Analog Input, etc. You can not
change what is in this column, as this is determined by your choice of the Type of DataMite.

Used?

Click on this column to set it to “Yes”, or if it is already ”Yes”, to blank it out (which means it is not currently being used).

Data Name

Click in this column to bring up a screen which simply asks for a new name for this data channel. This name is what will be
used on graphs and reports when this channel is graphed or reported.

Sensor and Calibration

If you click in the Sensor and Calibration column, you will be presented with one of the screens shown if Figures 2.21 (if you
click on the top row for Engine RPM) or 2.22 for most other rows (other RPM channels).

In each screen, you choose from the options below, and the calibration description is displayed at the top. This description is
read by the program so it knows how to interpret the DataMite’s readings and convert them to “engineering units”, things like
RPM, degrees F, movement in inches, etc.

40



(C) Performance Trends Inc 2004  Road Race-Circle Track DataMite Analyzer  Chapter 2 Definitions

Engine RPM Calibration, Figure 2.21 Figure 2.21 Sensor and Calibration
Screen: Engine RPM, Channel 1
# CyIinderS . Engine RPM Specs |

|Ealih |B Cylinder, 4 Stroke |

Pick the number of cylinders that obtain spark from the source of the
DataMite’s ignition signal. Usually, this is the number of cylinders in the
engine. However, for some engines, there may be 2 or more ignition "Engine Specs

coils. A modern “distributerless” V-8 may have 4 coils, each firing 2 #t Cylinders m

spark plugs. In that case, if you attached the DataMite’s engine RPM

wire to one of these coils, you would use 2, since each coil fires 2 [Engine Type |4 Stioke j
cylinders.
" Hote:

i Fick the # cylinders in the engine and 2 or 4

Engme Type stroke u:upera!:inn. For specialgilgnitinn aystems like
"digtributor lezz" or zmall "4 cycle" engines, pou

This input specifies how often this spark source fires each cylinder, either may have to adjust theze specs for accurate
1 time for each revolution (typical 2 stroke), or 1 time for every 2 RPM readings. For example, 2 Briggs’ motor fires
revolutions (typical 4 stroke). Again, you may have to adjust this input to EIvEL"'I' rzegﬂtlrztg:' Il & 2 asie. 2o el o Buleer &

match your engine. For example, a Briggs & Stratton engine fires each

revolution, even though it is a 4 stroke engine with a cam and valves. For
the Briggs engine, you would specify # Cylinders as 1 and Engine Type as Keep Calib. | Help | Cancel | Print
2 Stroke. (Note, you could also specify # Cylinders as 2 and Engine Type

as 4 Stroke to obtain the same RPM data.)

Notes on RPM Data:

Engine RPM, as with most of the other RPMs, is not going to be off just a little bit. It will be off a lot if you put in the wrong
calibration specs. For example, if you put in # Cylinders as 1 and Engine Type as 4 Stroke for the Briggs example above, you
would obtain RPMs exactly double what they should be. If you should read 5000 RPM, you would read 10,000 RPM, if you
should read 3000 RPM, you would read 6000 RPM, etc. Therefore, it is easy to find errors in calibration. You may have to
adjust these inputs to make the Engine RPM read correctly. It is recommended that you only change the Engine Type, or drop
the # Cylinders by one half, then one half again. This means on a V-8, you might try 4 cylinders (half), or 2 cylinders (half
again), but not 7, 5 or 3 cylinders.

If you think the recorded RPM is off only a little bit (you think you should read 5000 RPM but actually read 5200 RPM), the
DataMite is probably correct and your other measurement system is probably wrong. The recorded and downloaded DataMite
data is much faster responding and more accurate than typical tachometers.

Other RPM Calibrations, Figure 2.22

Sensor

Pick the source of the RPM data. This can be very critical for calculated results like MPH, distance, acceleration rate, clutch
slip, etc.

The choices for this sensor include:

o  Front Wheel RPM (which is used for MPH, distance, acceleration rate and tire slip unless you have an accelerometer).
e Rear Wheel RPM (which is used for tire slip and clutch or converter slip).

e Driveshaft RPM (which is used for tire slip and clutch or converter slip).

e “Other RPM”, which could be some RPM on an engine pulley, like water pump or supercharger RPM.
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e Analog Converter (for sensors like thermocouples for temperature,
pressures, shock travel, etc.)
e Not Being Used

Your choice here will determine what other inputs on this screen are
made available.

# Magnets

If you have specified an RPM type of Sensor, click on the down arrow
button to choose the number or magnets on the shaft or wheel.

Be sure to read the Notes on RPM Data concerning the Engine RPM
calibration on the previous page. Unlike Engine RPM, where you may
not be sure of the number of cylinder firings per engine revolution, the #
Magnets you pick should be the same as what are actually mounted. If
not, or the recorded data is “noisy”, you have some other problem with
your setup. See Appendix 3, Troubleshooting.

Or, Sensor Type

If you have specified an Analog Converter type of Sensor, click on the
down arrow button to choose the type of sensor. For most, the program
will know the calibration simply by your choice. However, if you choose
“Custom (user supplies specs)”, then the lower section called Analog
Sensor Specs becomes enabled. See Analog Sensor Specs on the next

page.

Multiplier

If you selected “Other RPM” as the Sensor, then the Multiplier spec
becomes enabled. This allows you to multiply this RPM by some number.
Often this is used by motorcycle racers who multiply clutch RPM by the
gear reduction between the engine and the clutch. This allows them to
see when Engine RPM matches “multiplied” clutch RPM, then they have
zero clutch slip.

Data Name

This is the Data Name shown in Column 4 of the Channel Settings grid
of the main DataMite screen shown in Figure 2.20 on page 38. You can
change the name here in this screen, or by clicking on the name in the
Channel Settings grid and entering a new name there.
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Figure 2.22 Sensor and Calibration
Screen: Other RPM Channels
Other RPM Specs

]|

|Ealih ||:Ither RPM. 1 Magnet [= 2.2]

"RPMH Senzor Specs

Sensor | Other FPM

it Magnets | 1

=l
=l
|2.2

[Clutch RPM |

Multiplier

Data Name

T Analog Senzor Specs

|1 st Yalue, Engineering Units |
|1 st Yalue, freq [hz] Head ||—|
|2m:| Yalue, Engineerning Unitz |
|2m:| Yalue, freq [hz] HRead ||—|

"~ Mote:
Fick the location of the zensor and # of magnetz
[or targets' if a different bppe of zenzor iz being
uzed] aon the rotating component.

Keep Specs | Helpl Eancell Print

Screen for Analog Converter

Pick Analog Converter as Sensor

Other RPM Specs

Calib |

"RPM Senzor Specs

Sensor | Analog Corverter

|5 nsor Ty¥pe | Cystom [uzer zupplies specﬂ

Std 015 PSI
Std 0-70 PSI

Data Hame

Std 0-5 Vaolts

Std 0-20 Yolks

Std Frequency [Hz]
]

st \‘alue, freq [hz]
# Magnets spec is now

called Sensor Type.

TAnalog S5ensor

Click here for list of Sensor
Types if using an Analog
Converter.

e
=

Std Thermocouple x
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Analog Sensor Specs Figure 2.23 lllustration of a Custom Sensor Calibration
1st Value, Engineering Units

1st Value, Freq (hz) Throttle Angle ond Value

2nd Value, Engineering Units 90 deg W 4.4 volts = 82 deg

2nd Value, Freq (hz) 82 degy— 5

These 4 specs are used to calibrate a “Custom
Sensor” to read most anything you want.
These specs can be used 2 ways: 45 deg
e Type in the information provided with the
sensor. This will be on a sheet with this :
menu printed on it with the required
information written in. This tells the 1st Value
computer the sensor output at 2 / 1.0 volts = 0 deg
conditions. 0 deg T
e Perform a calibration. A calibration is 0 1 2 3 444 5
the process where you set the sensor to 2 Volts
known conditions (positions,

temperatures, etc) and let the computer
read the sensor output at these 2 conditions. You can click on the ‘Read’ buttons to have the DataMite actually read the
sensor values for these 2 conditions.

Custom (user supplies table) Calibration

Sometimes you have a sensor where the output is not linear (not a straight line). Then you can select the Type as “Custom
(user supplies table) and you can enter in most any set of 10 calibration points you want. See Figure 2.24.

Figure 2.24 Custom (user supplies table) Enter pairs of
calibration points here
. Analog Sensor Specs and the response
Calib  [Cotm Table (54 078 1/8.8 27105 3/13] | S onser Lalibration Table curve is graphed to
Voltz  Data Volts  Data ensure the calibration
Ao 8 -~ FIs 21 looks correct.
" Analog Sensor Specs B [1 8.8 G
C H
|TPPE I Cusgtom [user supplies table) j D g :gﬁ I
Data Name [asFCO || | E [ 16.5 ' If this calibration is for
_ a DataMite Il, then the
GualaniSenso nECE 21. signal can be based on
|1 st Yalue. Engineerning Units different scalings of the
[Tst Value, volts Read [[ | particular channel.
|2m:| Yalue, Engineering Units //
|2nd Yalue, volts Head Il |
Signal Bazed On N -
| 0°5 Volts = 8 These buttons let you
" Hote: 0. Volts 5 organize the dat.a and
Fick the location of the sensor and # of magnets R R I 4 DataMi I read the DataMite’s
[or 'targets' if a diff_erent wpe of senzor iz being esort Hows ead DataMite signals just as the
uzed] on the rakating component. Clear Row I Insert Row I “Read” button was
Delete Row I Clear All Rows I described above.
Keep Specs | Help | Eancell Print |
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Signal Based On

If this calibration is for a DataMite II, then the signal can be based on different scalings of the particular channel, either
e (0-4095 bits of resolution (works for either type of scaling of a channel, 0-5 or 0-10 volts)
e 0-5 volts (5 volts full scale on this particular channel, which is determined by a jumper inside the DataMite II)
e 0-10 volts (10 volts full scale on this particular channel, which is determined by a jumper inside the DataMite II)

For the analog converters for RPM channels, 0-4095 bits is replaced by 0-1000 Hz frequency. Your choice here changes the
labels in the table.

Sensor Calibration Table Button Commands

The 6 buttons below the table let you move, delete, reorder and insert blank rows in the table. To tell the program which row to
work with, the blinking cursor must be in that row. To place the cursor in that row, click on either the Data or Volts box in the
row. The Read DataMite button will read the data from the DataMite channel you are currently calibrating and load the results
with the appropriate scaling into the row with the cursor.

The process of actually performing a calibration is somewhat involved and is
outlined in Appendix 5, Calibrating an Analog Sensor.

DataMite Il Analog Channels

The analog channels for the DataMite II are calibrated much the same way as for the Analog Converter channels described
above. However, there are these differences.

The first 16 analog channels are configured in the DataMite II box’s hardware as either:
e Not Used (no electronics installed for these channels)
e  Thermocouples (special sensors for recording temperatures)
e Analog (A jumper inside determines if the channel is 0-5 or 0-10 volts, which is most always set to 0-5 from the
factory.)

These 16 channels are broken down into 4 groups of 4 channels. The 4 channels of each group must all be the same, either Not
Used, Thermocouples or Analog channels. If you change a channel in a set of 4 that was previously set to, say Analog to
thermocouples, the program will warn you that all channels for this group of 4 must be the same, and make this change for
you.

The next 2 analog channels (17 and 18) are reserved for the standard accelerometers in the DataMite box. The next channel 19
is reserved for the 3" axis accelerometer, and channel 20 is reserved for DataMite II power, typically car battery power.
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DataMite Il Switch and Timer Channels

The next 4 channels are On/Off switch channels. These are useful for recording things like if the brake light comes on (you’re
on the brakes), a throttle switch which trips when the throttle is fully open is on or off, whether a nitrous oxide solenoid is on
or off, etc. Switches are only recorded at the sampling rate of the other channels, say 25 or 50 times a second They are set in a
screen very similar to Fig 2.24B.

Timer channels are the same as switch channels except they are recorded to the nearest .001 second or even finer. They are
most useful as a lap timer input from a beacon. See Figure 2.24 B. Figure 2.24 B Timer Configuration

The “Source” you choose for a Timer or Switch can be WOT Switch, X

Brake Switch, Lap Timer or Other Switch. Try to pick an accurate
“Source” so the program can do the best analysis of your test data.
The “Name” you use can be most anything of your choosing.

Settings [2 Lap Timer |

" Timer Specs

[Source b

Important: Some channel names have special meaning to the Name ||EI1 timer |
DataMite program. For example, if you are recording a temperature,

you could just select one of the several Thermocouple calibrations, like " Note:

“Std Thermocouple, Misc” and then name it yourself as Exh #2. This Chooze the source far the Timer input.

will get you a temperature reading, but some of the program’s features
may not work correctly. In this case, displaying this channel in the
Current Readings screen’s Exhaust Temp bar graph, and analyzing
average exhaust temperatures and exhaust temperature spread would Usze Calc Value | Help | Cancel | Print
not include this channel. Therefore, try to pick a Calibration which is
most appropriate for that particular channel and sensor. The Data
Name for the channel can be most anything you want as this is not
used by the program for anything critical, just to label graphs and reports. Also see Section 3.8, Send Data for additional
special Calibration names to denote special analysis of a channel.

Menu Commands

Back

Simply closes this menu and returns you to the Main Screen.

If you made changes to these specs, you will be asked if you want to keep them for the current test. If you answer Yes, the
results of the current test may be changed based on these changes. This is good if you are correcting a mistake. If you answer
Yes, you will also be asked if these changes should be saved to the Master DataMite specs. Only answer Yes if all the current
settings in this screen match the current settings, sensors and calibrations of the DataMite right now and for the near future.
Remember that the Master DataMite specs will be used for the next test you download from the DataMite.

As mentioned earlier about the DataMite 11, if you save these settings as the Master DataMite, you must also download these
changes to the DataMite II box, so it also has the new configuration.
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File
Open Master DataMite Specs
Click on File, then Open Master DataMite Specs and the Master DataMite specs (which should be the current DataMite setup)

will be copied to this screen. When you back out of this screen, you can then keep these Master DataMite specs as the
DataMite specs (sensors and calibrations) which will be used for calculating this test’s results.

Save As Master DataMite Specs
Click on File, then Save As Master DataMite Specs and the current settings in this screen will be copied to the Master
DataMite specs. Do this only if all the current settings in this screen DO match the current settings, sensors and calibrations of

the DataMite right now and for the near future. Remember that the Master DataMite specs will be used for the next test you
download from the DataMite.

Print

Click on File, then Print to print this screen.

Figure 2.25 Comparing DataMite
Configurations (Box vs Program)

DataMite Il Options DataMite Analyzer |
Dratakdite || box has theze differences with this configuration.
Compare to DataMite |I Dratatdite || &nalog Channel 3 iz enabled.

Dratadite || Analog Channel 16 iz dizabled.
This option compares the current DataMite configuration on
this screen to that loaded in the DataMite I box. You will get a
response as shown in Figure 2.25

Save to DataMite I

This option saves the current DataMite configuration on this screen as the Master DataMite specs, and then loads this
configuration into the DataMite II box.

Force a Reconfiguration of the DataMite I

This option forces the program to rebuild the DataMite II’s configuration from a known good configuration. This is typically
only used if the DataMite is acting strangely, like not accepting a normal reconfiguration or not allowing a comparison between
the program and the DataMite II box.

Current Readings

Click Current Readings to display the screen showing current readings for most sensors. This screen can be very useful for
troubleshooting problems with signals, or for watching the signals if a passenger is present in the car. See Section 2.7 for more
details.
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Troubleshoot

These options let you troubleshoot problems you may be having with your DataMite or DataMite II. Usually you will be
requested to try these from a Performance Trends technician when doing diagnostics. These are covered in Appendix 3 in
Troubleshooting.

Help

Click on Help for help on this screen.
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2.6 Vehicle Specs

The specs shown in Figure 2.26 describe the vehicle which produced the data. These specs are used to do many of the
calculations. Nearly all data calculated from wheel, engine or driveshaft RPM inputs depend on these specs being correct.

These data include:

MPH * Clutch Slip Tq*

Accel Gs * Converter Slip HP *

Feet* Tire Slip Calc Gear Ratio
Gear # Tire Growth

* Calculated from accelerometer data or front wheel RPM, whichever is available.

Therefore, if the raw RPM data looks correct but one of these calculated outputs does not, double check these Vehicle Specs.

Figure 2.26 Vehicle Specs Menu

X

i, Yehicle Specs [ Untitled ]

Back Fle Help

¥Yehicle Specs ” Transmission
Total Weight with Driver,  [FZII T¥pe |Manl-Saginaw 4 Spd (2 lines] =]
[Final Drive Ratio 5.35 [Clutch/Converter IEIutch j
[Rear Tire Radius, in 136 [Efficiency, % Ig? Typical Manual j

Front Tire Radius, in 13.6

Drive Layout I Rearwheel Drive j

" Aerodynamics

[1st Gear  [3.11 [4th Gear |1
2nd Gear  [2.2
|3n:| Gear 1.47

|TPPE IG::u:u:I Late Maodel, good downfolj

36
20

|Drag Coefficient

|Fn:|nta| Area, =q It

¥ehicle Comments

Super Late Model Asphalt 2003 |« |
Lefthander Monte Carlo

" Engine Specs

|Engine Size. cubic inches

357.2
L]

|Primary Gear Reduction

Help
The weight of the vehicle with the driver in poundz. p
20

Click on File, then:

New to blank out this
screen.

Open Example to
pick an example
vehicle provided with
the program.

Save or Save As to
save these vehicle
specs to a name of
your choosing.

Print or Windows
Printer Setup to print
this screen.

Vehicle Specs

Total Weight with Driver, Ibs

The weight of the vehicle with the driver in pounds.
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Final Drive Ratio

The ratio of the final drive gears or chain ratio or both. Click on the Clc button to calculate from # of gear teeth.

Rear Tire Radius, in

Distance from the ground to the center of the Rear wheel/tire in inches. Click on Clc button to calculate from tire size specs.

Front Tire Radius, in

Distance from the ground to the center of the Front wheel/tire in inches. Click on Clc button to calculate from tire size specs.

Drive Layout

Click on down arrow button to pick the location of the driving tires or axle. 'Motorcycle With Pri GR' means 'Primary Gear
Reduction' between the engine and the clutch, which enables the Primary Gear Reduction spec in the Engine Specs section.

Aerodynamics

Type

Click on down arrow button to pick a general description of the car's aerodynamics, or choose 'Use Specs Below' to enable the
aerodynamics specs. Then you can type in your own numbers to the specs below. These specs only affect torque and HP
calculated from acceleration tests.

Drag Coefficient

The coefficient of drag (Cd) is an engineering term used to describe how aerodynamic a vehicle's exterior design is (how easily
it "slices" through the wind). A low value for the Cd indicates the car is aecrodynamic and requires little power from the engine
to overcome wind resistance. Many automotive manufacturers now publish the vehicle's Cd in advertising, since an
aerodynamic car is a more fuel efficient car. An aerodynamic car is also a faster car. If the actual Cd of a particular vehicle
can not be found, use Table 2.3 to estimate the Cd for different types of vehicles Use Table 2.4 to estimate how much Cd will
change from a modification. A more complete list is obtained by selecting one of the examples of Body Details.

Table 2.3: Estimate Drag Coefficient (Cd)

Type of Vehicle or Modification Cd
Motorcycle .70-1.10
Modern Motorcycle (fairings, etc.) .50-.70
Pickup Truck .50-.70
Sedan before 1980 .45-.60
Sports Car before 1980 .45-55
Open Convertible .50-.70
Modern Aerodynamic Sedan .35-.45
Modern Aerodynamic Sports Car .30-.40
“Best Case" vehicle 1
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Table 2.4: Estimate How Modifications Affect Cd and ClI (lift coefficient

Modification Change Cd Change CI (lift)
-4 deg Angle of Attack (vs stock) *1 -.04 -.20
+4 deg Angle of Attack (vs stock) +.04 +.20
Open Side Windows (vs closed) +.02

Open T-Top & Side Windows +.08

4" Flat Air Dam (width of vehicle) *2 -.04 -.05
8" Flat Air Dam (width of vehicle) .00 -.10
12" Flat Air Dam (width of vehicle) +.08 -1
1" Flat Spoiler (width of vehicle) *3 -.03 -.03
2" Flat Spoiler (width of vehicle) .00 -.05
4" Flat Spoiler (width of vehicle) +.08 -.07
Blocking half radiator air flow -.04 -.07

Notes concerning Table 2.3 and 2.4:

1* Change the vehicle's attitude from the production attitude 4 degrees, where a negative angle of attack is when the front is
lowered and the rear is raised.

2* For this table, an air dam is defined as a flat plate the full width of the vehicle projecting vertically down directly below
front bumper (based on typical 1970s or earlier design, say a 1974 Nova). Most modern designs integrate air dams for
optimum Cd, therefore adding an air dam to a modern vehicle will likely show an increase in Cd but perhaps a reduction
in Cl.

3* For this table, a spoiler is defined as a flat plate extending the full width of the vehicle at the top rear edge of the rear deck
(trunk) lid, angled back 20 degrees from vertical.

e  Clis the lift coefficient. Assume that the lift coefficient was changed on the end of the car where the modification took
place. For example, if you added a 4” Flat Air Dam to the front, subtract .05 from the current Front Lift Coefficient and
leave the Rear Lift Coefficient unchanged. For changing the “Angle of Attack”, make the change to both the front and rear
Lift Coefficients.

e Table 2.4 shows typical effects from modifications.

Individual vehicle's can differ considerable.
e Advertised Cds are usually the "best case". For a realistic

Cd, add .03 t0..05 to the Figure 2.28, Estimate of Frontal Area, sq ft
advertised Cd.

Frontal Area, sq ft Vehicle Height

The frontal area is the area in square
feet the vehicle's silhouette occupies

when viewed from the front. Use the
formula in Fig 2.28 to estimate frontal
area. Frontal areas are in the range of
Q)

5 sq ft for a motorcycle, to 20 sq ft for
a small passenger car to 30 sq ft or
more for a full size pick-up truck.
Also see Section 2.8.6 for calculating
Frontal Area, sq ft by clicking on the
Clc button.

D

~—— Track Width

Frontal Area, sq ft = Vehicle Height (in) X Track Width (in)
144
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.. Figure 2.29 Picking a Type of Example
Transmission Transmission

Load Example Transmission A
Type

® Transmizsion Preview
Click on down arrow button to pick a type of transmission. Select Name = Manl-Saginaw 4 Spd [no lines)
one of the “User Defined” types and you can enter most any specs Clutch/Corwverter = Clutch
in this section. If you select one of the “pre-programmed” Eff'c'eé‘ﬁy_:;g 4T5'|:'"3‘3| Manual
example transmissions, these example specs are loaded. However, E::: #7701
if you change any of these “pre-programmed” specs, the Type of gear E 3 = 1.35

parf 4 =

the Transmission is converted to a “User Defined” type.

Do pou want theze transmizzion zpecs loaded?

Clutch/Converter

] e |
Click on down arrow button to pick a type of coupling between the
engine and transmission (or drive axle if no transmission), either a friction clutch or torque converter. This affects how the
program checks for transmission shifts, etc.

Efficiency, %

Efficiency of the transmission. The lower the number, the more HP the transmission wastes. Click on down arrow button to
pick a value, or pick "Program will estimate" if you are not sure.

1st — 6th Gear Ratio

Gear ratio of transmission gear #1. If you are not sure, pick an example transmission. If your transmission is not listed, pick
one with the same # of gears.

Engine Specs
Engine Size, cubic inches (Pro Version Only)

Engine Size in cubic inches, which is used to improve accuracy in calculating Torque and HP. This information is contained
in the Log Book specs under Engine, General Notes. This value can not be changed in this screen, but only in the Log Book
General Engine Notes screen.

Primary Gear Reduction

Gear Ratio between engine crankshaft and clutch, typically found only on some motorcycles. Click on Clc button to calculate
from number of gear teeth.

52



(C) Performance Trends Inc 2004  Road Race-Circle Track DataMite Analyzer  Chapter 2 Definitions

2.7 Current Readings

This screen displays the current readings of selected channels from the DataMite. Some channels are displayed on the two
gauges. All channels are shown in the boxes below the gauges. For the DataMite 11, there are only 16 boxes for numbers, so
you must select which channels to view, either the RPM and Accelerometer channels, or the other 16 Analog Channels.

Figure 2.30 Current Reading Screens Current Readings screen

for 30 channel DataMite Il

. Current Readings

Cloze [back] Dptiw Help

Click on Options to
change the screen
update rate, what is
displayed on the
gauges, gauge scales,
smoothing, etc.

1200

300

E00

Click on either of
these option buttons

7

300 . ..
6840 to display the digital
0 Fuel Pres 12000 0 0il Pre 12000 45678310 (r.‘umber) values of
. EM‘ P / Exhaust Thermocouples either the RPM and
eeling 2200 L Ao Accelerometer

" Current Senszor Readings

@ RPMs & Accelerometers

OI Std Analog Channels

1 Eng RPM 8 5
6840 Culinder, 4 Stoke
Cither RPR, 1 [
b aqret

‘o]

8

UL

channels, or the other
16 Analog Channels.

. Current Readings
Close [back] Options  Trace Recorder  Help

o]
-
]
-

ﬁ

Current Readings screen
for 4 channel DataMite

1 2880 Eng RPM 8 Cylinder, 4 Stroke
2 Frant Wheel RPM, 16 Magnets

Inzstall 'Optical Isolator® for this

3 5724 Driveshaft APk, 2 M agnets
4 Analog Std T/C

to avoid pozszibl pul:

damage.

The scaling of the gauges (and bar gauges
and exhaust temperature gauges in the
DataMite Il screen) can be set by the user
by clicking on Options at the top of this
screen.
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The Current Readings screen is very useful for troubleshooting the DataMite setup with the car in the shop. For example, you
could wiggle connections and watch to see if a pressure reading jumps around, indicating faulty wiring.

IMPORTANT: Do Not use this screen while driving the car, unless you have a
passenger dedicated to only watch this computer screen.

Click on the Options menu item to open a menu where you can select which channels to view on the gauges, and the range of
the gauges. For example, if you want to see Engine RPM, you would probably pick a range like 0 — 2400 RPM. However, if
you were to watch Engine RPM, you would probably pick a range like 0 - 12000 RPM, because Engine RPM would go much

higher than 2400 RPM. See Figure 2.32.

IMPORTANT: It is strongly recommended that you purchase Performance
Trends Optical Isolation box if you use this screen while running an engine.
This will prevent 'voltage spikes' from the engine passing back through the
DataMite to your computer, possibly damaging the computer.

Click on Options to either select to:

Change the update rate of this screen.

Change what is displayed on the circular gauges.

Change what is displayed on the Bar Gauge Settings (DataMite II only)
Change the scale of the Exhaust Temp Scale (DataMite II only)
Change the Color Warning Settings

Change the Analog Filtering (smoothing)

Change the update rate of this screen

Click on Options, then Change Update Rate (currently x ), to be presented with
the screen of Figure 2.31. Enter any number between 1 and 10 to specify the
number of screen updates per second. On slower computers, you may want to
specify a low number like 1 or 2. This can produce more reliable readings on
this screen. If you want smoother dial operation and more accurate (less lag)
readings, then specify a higher update rate.

Gauge Settings

Figure 2.31 Change Update Rate
Change Screen Update Rate

|
Enter the new update -
rate you want, a number “
between 1 and 10, for Cargr] |

the number of updates
you want in 1 second.

Higher numbers produce
faster updates and
smoother dial actions.
Lower numbersz can fix
reading problems.

[io

Click on Options, then Gauge Settings, to be presented with the screen of Figure 2.32. Here you set what channels are

displayed on the gauges, and what the range of the gauge will be.

Channel

Click on the down arrow button to select the channel to display on Gauge 1 or 2.

54




(C) Performance Trends Inc 2004  Road Race-Circle Track DataMite Analyzer  Chapter 2 Definitions

Figure 2.32 Current Readings Gauge

Range Settings

Feal Time Opti X
Click on the down arrow button to select the range for either gauge 1 or e e JRons = |
2. You can select from the pre-programmed ranges provided, or select " Dial Gauge 11
the top choice of User Specified. Then the User Specified Max and Min Channel |m j|

specs become enabled so you can enter or change them.

Range 0 - 6000 =
|U ser Specified Max |
|U zer Specified Min |

User Specified Max

If you set Range to User Specified, this spec will be enabled. Enter the

highest number you want to see on the gauge here. The gauge dial is ~Dial Gauge #2
divided into 6 sections. It is less confusing if the difference between the (Channel | 4 Chnl #4 j|
User Specified Max and User Specified Min is evenly divisible by 6. For
example, if you set User Specified Max to 60 and User Specified Min to Range | User Specified j|
0, each gauge increment will be 10. If you set User Specified Max to 70 User Specified Max |E
and User Specified Min to 0, each gauge increment will be 11.67, which _ _
is much more confusing. User Specified Min o
" Mote:

Fick one of the Databdite channels to be
dizplayed on either Gauge #1 ar #2. Then zelect
the A ange for the display, either a

If you set Range to User Specified, this spec will be enabled. Enter the 'pre-programmed’ range our you San enter your
lowest number you want to see on then gauge here. The gauge dial is awn custom range.

divided into 6 sections. It is less confusing if the difference between the
User Specified Max and User Specified Min is evenly divisible by 6. For Keep Oplions | Help | Eﬂﬂﬂﬂll Print
example, if you set User Specified Max to 60 and User Specified Min to
0, each gauge increment will be 10. If you set User Specified Max to 70 and User Specified Min to 0, each gauge increment
will be 11.67, which is much more confusing.

User Specified Min

Bar Gauge Settings (DataMite 1l Only)

Click on Options, then Bar Gauge Settings, to be presented with a screen similar to the screen of Figure 2.32. Here you set
what channels are displayed on the bar gauges, and what the range of the bar gauge will be.

Exhaust Temp Scale (DataMite Il Only)

Click on Options, then Exhaust Temp Scale and the program will ask for a minimum and maximum temperature to display on
the exhaust temperature bar graphs. Note that you must have set the Sensor and Calibration in the DataMite specs screen to
one of the Exhaust Thermocouple settings for that channel to be displayed on the Exhaust Temperature Bar graph.
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Color Warnings

Click on Options, then Bar Gauge Settings, to be presented with a screen as
shown in Figure 2.33. Here you can select if a particular channel should be
highlighted in Yellow if it reaches a “Caution” limit or displayed in bright red
if it reaches a “Warning” limit. This can be very handy if you want the
operator to not go above 7000 RPM on the engine RPM, or if oil pressure
should fall below 20 PSI. IMPORTANT: This only affects what happens
on the computer screen, and does not provide for safety warning lights to
come on when you are out on the track (unless you have a laptop computer
running showing this screen).

Analog Filtering

Click on Options, then Analog Filtering to select how much filtering
(smoothing) should be done to just the analog readings. RPM readings are not
filtered.

Trace Recorder (Pro Version Only)

Road Race-Circle Track DataMite Analyzer

Chapter 2 Definitions

Figure 2.33 Changing the
Color Warning Settings

. Edit Warning Color Specs
" Warming Color Specs
|Channe|
| 3 Chil #3 (ot being used) =]
|Use Color Warnings I\(es =]
[Caution If Iﬁlealer Than LI
|This Limit 400
warn If IElealer Than LI
|This Limit GO0
[All Exh T/Cs Use Same I LI
 Note:
Uze theze specs ko have program change colors
[vellow = caution, red = warn] of data displayed
on Current Beadings digplay. ou can change
zettings for zeveral channels before clicking on
'F.eep Changes'. Set a limit to ‘0 ta have it
ighored. Mate: The program can MOT shut
down the engine based on these settings.

{Koep Changes]| Help | Cancel| Print |

Click on Trace Recorder to select which channels should be shown on a time graph and what the scales should be.
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Figure 2.34 Trace Recorder

E Drag Race DataMite v3.2 Performance Trends [ brogedl.CFG ]

. Current Readings

De Clase [back] Options | Trace Recorder Help
@ [ Trace Reconder Llea/
— Trace Recorder Speed
Show Trace Recorder

2000

Riun

Front RPM

2000

Options for
configuring the
1 trace recorder.
he Tabz
ferent run.

2 IC' Front ‘Wheel RPM, 2 M agnets 4 Analog Sh

Install ‘Optical Isolator® for this screen to avoid possible c

Trace Recorder
180 (time graph) for 2
selected channels

Exh Temp 60 to 160 EngRPM 0to 12000 TimgAivisions are § seconds Halt | Cont. |
L

NMIGEREEEEEEREREIETTEEEEDS - B
O =R w2

________________‘
P

i Buttons to pause
or continue the
trace, or turn it

OFf
______ + 50

.-~ =i = o il re——— li=ms = i e ir [y ]

Trace Recorder Data

Click on Trace Recorder, then Trace Recorder Data at the top of the Current
Readings screen to be presented with the screen shown in Figure 2.35. This
works the same as the other screens for setting which data to graph and what
scales to use. One difference here is both data types are graphed on the same
graph. The numbers on the graph for the Y axis are for Trace Recorder #1
data.

Trace Recorder Data

Click on Trace Recorder, then Trace Recorder Speed at the top of the Current
Readings screen to display the question shown if Figure 2.36. The higher the
number of seconds, the more data you can see on the trace, but you will see it
with less detail.

Figure 2.36 Setting Trace Recorder Speed

Trace Recorder Time |

Enter the nurmber of seconds you want dizplayed on the

trace, a humber between 15 and 1500,
Cancel |

[

Figure 2.35 Setting Options
for Trace Recorder

&, Real Time Options
" Trace Recorder #1
Channel 4 Exh Temp -
|H‘=-'"'-:|‘3 IUser Specified j

|User Specified Max 160

|Usel Specified Min

" Trace Recorder #2

Channel [1 EngRPM

Range [0-12000

60
=
=
|User Specified Max
L |

[User Specified Min

" Mote:
Pick one of the Datakdite channel: to be
dizplaved on either Gauge #1 or #2. Then zelect
the Range faor the display, either a ‘pre-
programmed' range our you can enter pour owh
custom range by choozing 'User Specified’, the
first choice for Flange.

Keep Oplions | Help | Eancell Print |
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2.8 Calculation Menus

The following section explains the user input for specs listed with Clc buttons. These specs are ones where you can simply
enter a value, or click on the Clc button and the program will present a menu of inputs which will calculate that particular
parameter. These menus are like computer “scratch pads” for calculating specs like Compression Ratio from other inputs.

Notes:

The starting values in each calculation menu are always blanked out. Once enough specs have been entered, the calculated
value(s) at the top of the menu will be displayed. This calculated value(s) will now be updated each time you change a spec. If
you want to use this calculated value,
click on Use Calc Value. If the Figure 2.37 Typical Calculation Menu
calculated value is within expected
limits, it will be loaded into the
original menu. If you click on
Cancel, you will be returned to the
original menu with the original value

Click on Clc button to bring up Calculation Menu

& DataMiti  Engine Specs /[ FORD-5.0L |

Bile Edt HBack File Help Calc Compression Ratio B

"Engine #. CusJomer & Comments

unchanged. If you click on Help, you Engine # Customer Stock 5] ) ERVEENHES D i LU
. ) . (Test& E 1 =
will be given a general explanation of = L Peterson vl | | [Total Chamber CCs B31 |
. . " — N
calculation menus, and a page # in ["Bore_| | Short Block  Chamber Specs
this section for more info about the [F" Stiokef |[[Type| [45toke |w]\(Bore | oo (5 o et
. : 307.59 cif | |iF Cylinders 8 [Shqke 3 [Chamber CCs in Hea |55—|
particular menu you are using. e Piston Dome CCs 3
———! | Rod Length ch. 2|
) ) . |Gasket Thickness, in 025
The 1nput values or calculated values E—— 301.59cid 49431 ces Chmbr: 83.5 ccs o
. . > |Gasket Bore Dia, in [4]
in any calculation menu have NO Paint [R| | [Block ' [Stock Cast Iron |
; Deck Height Cl i 0
affect on calculated performance = Piston & Rods | [Stock Cast I |RechlienbiEEmancatiniiyic |
unless you load the Calculated value Z |4 |[Crank Wt & Descr. [35  |bs [Stock ~HNotes:
: o1 3 1 g p Thiz calculation iz bazed on the existing Shaort
into the original menu. If you 14| | [Flywheel Wt % Dia. [g bs. 8 in. Block specs of 5 Bore = 4 and Stroke = 3. 1f this
already know a spec in theform 5 1| [ Ignition i incorect, change these specs before using this
. i=glPh
required by the program, then you 1 Distibutor [Stack TFI | Enter a negative [-] Dome CCs for a Piston Dish,
. 7 1 Enter a negative (-] Deck Height Clearance if the
have naneed to u‘;e t,’;‘e calliulatlf}’: g 1| | [Spark Plugs | [AutoLite | piston goes above the deck at TDC.
menu. For example, if you know the CE —
on R pic, ) M h 15 (1| | Gap_ [044 ] [Timing " [10 initial
ComPTeSSIOH atio 1s 035 you have T 1l F el Use Calc Valuel Help | Eancell Print |
. e
no need to use a calculation menu to B i
calculate Compression Ratio based on g ‘
Gasket Thickness, Piston Dome CCs,
etc.

2.8.1 Calc Compression Ratio

Is the Compression Ratio calculated from the following specs and the current cylinder volume (based on the current Bore and
Stroke in the Engine menu). See page 59 for general notes on Calculation Menus and for an example of their use.

The equation for Compression Ratio depends on the cylinder displacement (swept volume). This displacement is based on the
current Bore and Stroke in the Engine menu and is displayed in the Notes section at the bottom of this menu. Make sure these
specs match the engine for which you are calculating Compression Ratio before using this menu.
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Chamber Specs
Chamber CCs in Head

Is the combustion chamber volume in the cylinder head, measured in cubic centimeters. This is the value obtained if the heads
are "cc'd".

If you know the entire clearance volume of the cylinder, but do not know Piston Dome CCs, Gasket Thickness or Deck Height
Clearance, enter that volume here as Chamber CCs in Head. Then enter 0 for Piston Dome CCs, Gasket Thickness and Deck
Height Clearance. The program will calculate compression ratio based on the equation below where Clearance Volume is the
Chamber CCs in Head.

Compression Ratio = Clearance Volume + Swept Volume
Clearance Volume

Piston Dome CCs

Is the volume of the "pop up" in the piston measured in cubic centimeters. The "pop up" is the volume of piston material added
to the top of a flat top piston. If the piston has a "dish" (depression), enter the dish volume as a negative (-) number.

Gasket Thickness, in

Is the thickness of the engine gasket in inches after it has been "crushed". "Crushed" thickness is after the head bolts have been
torqued to spec.

Gasket Bore Diameter, in

Is the diameter of the bore in the head gasket. A good approximation is to use the same as the Bore in the Engine menu, and
this value is loaded in when you first open up this menu. You can change it to most any value you want. (In actual use, gasket
bores are usually .030-.100” larger than the cylinder bore.)

Deck Height Clearance, in

Deck Height Clearance is the distance in inches from the top of the piston to the top of the cylinder block when the piston is at
TDC. The top of the cylinder is the deck, or surface to which the engine bolts. If the outer edge of the piston travels above the
deck, this is called negative deck height and you must enter a negative (-) number.
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Figure 2.38 Calc Gear Ratio

282 CaIC Gear Rat|0 Calc Gear Hatio |
This menu is available by clicking on the Gear Ratio Clc button in the Calc Gear Ratio m
Dyno specs menu.
" Inputs

Type Type | Chain Drive Only j|
Click on this combo box to select from: [# Teeth. Engine Gear |—|
e Gearbox Only |tt Teeth. Dyno Gear |
e  Chain Drive Only -

# Teeth, E 5 ket
e Primary Ratio & Chain Drive ilfEe - |2I]—|
e  Primary Gears & Chain Drive |ﬂ Teeth. Dyno Sprocket |3?
For motorcycles with a Primary gear drive between the engine and " Mote:
transmission: Select 'Primary Ratio & Chain Drive' as the Type if you For motorcycles with a Primary gear drive
know the Primary Ratio. Select 'Primary Gears & Chain Drive' if you PEFWEE” the engine and transmission: =elect
know the # Teeth on the Primary Gears or Sprockets P BE DiE it Py cs Ui IR ire)

y p kroe the Primary R atio. Select 'Priman Gears &

Chain Drive' if you know the # Teeth on the

Depending on your choice certain inputs will now be enabled. Primary Gears.
Help | Cancel | Print

# Teeth, Engine Gear
# Teeth, Engine Primary Gear

This is the number of teeth on the gear or sprocket attached to the engine crankshaft, or what will spin at engine RPM when
the clutch has locked up. If you selected Gear Reduction & Chain Drive as the Type (typical of motorcycles), this will be called
# Teeth, Engine Primary Gear and is the # teeth on the sprocket or drive gear on the engine’s crankshaft. In almost all cases,
this number will be smaller than # Teeth Dyno Gear.

# Teeth, Axle Gear
# Teeth, Clutch Primary Gear

This is the number of teeth on the gear which attaches to the axle, or spins at wheel RPM. If you selected Gear Reduction &
Chain Drive as the Type (typical of motorcycles), this will be called # Teeth, Clutch Primary Gear and is the # teeth on the

sprocket or drive gear on the transmission input shaft or clutch shaft. In almost all cases, this number will be larger than #

Teeth Engine Gear.

# Teeth, Engine Sprocket

This is the number of teeth on the smaller drive sprocket on the engine or clutch for chain drive systems. In almost all cases,
this number will be smaller than # Teeth Axle Sprocket.

# Teeth, Axle Sprocket

This is the number of teeth on the larger driven sprocket on the axle for chain drive systems. In almost all cases, this number
will be larger than # Teeth Engine Sprocket.
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Figure 2.39 Calc Dew Point

2.8.3 Calc Dew Point, deg F

Depending on your choice of Method of Recording Weather Data, you Calc Dew Point | 65.2
will be entering either Dew Point or Relative Humidity in the Track
Conditions menu. This is the Calculation Menu you will get if you are T wWeather Inputs

ing Dew Point. - —
using Lew roin Know Relative Humidity ? |

Outzide Air Temp. deg F |
See Section 2.3, Test Conds menu to see why Dew - —
Point is usually more accurate and less confusing than Outside Rel Humidity, % |
Relative Humidity for entering humidity information. Dip Bulh Tomp, dog © | |:|

Wil Hadh Yemy, deg | I:l

| Help | Cancel

Know Relative Humidity?

If you know the relative humidity of the air and the air temperature, select Yes. Otherwise select No to input Wet and Dry bulb
temperatures from a psychrometer. Depending on your choice the appropriate inputs are enabled.

Outside Air Temp, deg F

Is the outside air temperature when the relative humidity measurement was made. For example, if the weather service or
weather report gives a relative humidity of 56 % and a temperature of 68 degrees, use 68 degrees. This is not the temperature of
the air which enters the engine.

Outside Rel Humidity, %

Is the air's relative humidity as reported by a weather service or measured by humidity instruments.

Dry Bulb Temp, deg F

Is the temperature of the dry bulb thermometer on the psychrometer in degrees F. This is also the temperature of any
thermometer mounted in the shade when the Wet Bulb Temp reading is taken. The Dry Bulb Temp must not be less than the
Wet Bulb Temp.

Wet Bulb Temp, deg F

Is the temperature of the wet bulb thermometer on the psychrometer in degrees F. The wet bulb has a "wick" or cloth covering
the bulb which is moistened with water. The dryer the air, the greater the difference between the wet and dry bulb readings.
Relative humidity or dew point can be manually read off a Psychometric chart from these two readings. This calculation
replaces reading the chart. The Wet Bulb Temp must be less than the Dry Bulb Temp.
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Figure 2.40 Calc Relative Humidit

2.8.4 Relative Humidity, %

Depending on your choice of Method of Recording Weather Data, you Calc Relative Humidity ' [53.0
will be entering either Dew Point or Relative Humidity in the Track
Conds menu. This is the Calculation Menu you will get if you are “Weather Inputs

using Relative Humidity.

Know Dew Point ¢ |

Phugside A Yemy, deg § |
See Section 2.3, Track Conds menu to see why Dew = : :l
Point is usually more accurate and less confusing than e Point, deg ¥ | :l
Relative Humidity for entering humidity information. Dry Bulb Temp. deg F |

wet Bulb Temp, deg F |

| Help | Cancel

Know Dew Point?

If you know the dew point of the air and the air temperature, select Yes. Otherwise select No to input Wet and Dry bulb
temperatures from a psychrometer. Depending on your choice the appropriate inputs are enabled.

Outside Air Temp, deg F

Is the outside air temperature when and where the Dew Point measurement was made. This is not the temperature of the air
which enters the engine.
Dew Point, deg F

Is the air's Dew Point in degrees F as reported by a weather service or measured by humidity instruments.

Dry Bulb Temp, deg F

Is the temperature of the dry bulb thermometer on the psychrometer in degrees F. This is also the temperature of any
thermometer mounted in the shade when the Wet Bulb Temp reading is taken. The Dry Bulb Temp must not be less than the
Wet Bulb Temp.

Wet Bulb Temp, deg F

Is the temperature of the wet bulb thermometer on the psychrometer in degrees F. The wet bulb has a "wick" or cloth covering
the bulb which is moistened with water. The dryer the air, the greater the difference between the wet and dry bulb readings.
Relative humidity or dew point can be manually read off a Psychometric chart from these two readings. This calculation
replaces reading the chart. The Wet Bulb Temp must be less than the Dry Bulb Temp.
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2.8.5 Weight Percents

This Calculation Menu is available at the Suspension Log Book
screen, where you click on the Clc button next to the Weight %
inputs. When enough inputs have been entered, it shows Weight
%s (which can be copied back to the Vehicle Specs menu by
clicking on Use Calc Values), the Current Vehicle Weight in the
Vehicle specs menu (for comparison), and the new Vehicle
Weight based on the 4 corner weights entered into this menu.

The weight measurements should be taken with the driver in the
car, all fluid and fuel levels in race condition and on a very flat
surface.

Left Front Weight, Ibs
Right Front Weight, Ibs
Left Rear Weight, Ibs
Right Rear Weight, Ibs

Are the weights on the respective tire in lbs. When you first open
this menu, these are filled in with the corner weights which
produce the Weight %s for the Vehicle Weight currently entered
in the Vehicle Specs menu.

Figure 2.41 Weight Percents Menu

o Colo % Weon Rear Taes |
[Calc Rear Weight % 53.53
|Ea|t: Left Weight % hO11
|Ea|t: Crozs Weight 3 4920

(Current Yehicle Wt, Ibs 2195
W¥eh. Wt from these Inputs, Ibs  [2195

"Yehicle Weights
|Left Front Weight, Ibs 520
|Hight Front Weight. |bs 00
|Left Rear Weight. Ibs 580
|Hight Rear Weight. Ibs 595

" Hote:
These weightz should all be cbtained with driver
it wehicle an a veny FLAT surface.

Usze Calc "Iul"aluel Help | Ean-::ell Print

If you use the new weight %s from this menu, and the New Vehicle Weight is significantly different from the current vehicle
weight, you will be asked if you want to load the New Vehicle Weight into the Vehicle Specs menu also.

2.8.6 Frontal Area

This calculation is available from the Vehicle Specs menu and allows you
to estimate a vehicle's frontal area.

Track Width, inches

Is the distance from the center of one front tire to the center of the other
front tire. This value is initially set to the Rear Track Width in the Body
and Axle specs menu, but can be changed to most anything you want.

Roof Height, inches

The distance in inches from the ground to highest portion of the roof or
vehicle in inches which extends nearly the full width of the vehicle.

For example, for a truck with a roll bar behind the cab, measure to the top
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Figure 2.42 Calc Frontal Area
im. Calc Frontal Area. sq ft |

|Ea|-:: Frontal Area, =q ft 18.53

Yehicle Dimensions

[Track Width, inches 58
|Roof Height, inches FT

" Hote:
Thiz calculation iz only an approsimation of
Frontal Area, based on 2 easzily obtained
meazurements. For most situations [MPH less
than 150] Frontal Area will nat hawve a large effect
on performance and this approsimation iz
adequate.

Helpl Ean-::ell Print
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of the roll bar, but not to the top of one of the spot lights mounted on the bar. However, if so many lights are mounted on the
bar that they are nearly continuous for the full width of the vehicle, it may be more accurate to then measure to the top of the
spot lights.

2.8.7 Primary Gear Reduction Figure 2.43 Calc Pri. Gear Reduction

wi. Calc Pri Gear Reduction |
This calculation is available from the Vehicle Specs menu and allows

you to calculate the Primary Gear Reduction between the Engine and (Calc Pri Gear Reduction 1.54
Clutch. This is typically only used in some motorcycles.

Inputs

# Teeth Engine Gear |# Teeth. Engine Gear 54
s # Teeth. Clutch Gear EE

Uze Calc Yalue | Help | Cancel | Print

Is the number of gear teeth on the gear on the engine crankshaft.

# Teeth, Clutch Gear

Is the number of gear teeth on the gear on the clutch input shaft.
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2.9 New Test Menu (get data
from DataMite):

The New Test command is available by clicking on File at the top, left of the Main Screen, then selecting New. You will then
be presented with the screen shown in Figure 2.44.

The New Test command is the only way to get a recorded data set
(race or test session) from the DataMite. See Example 4.1 and 4.2 for
more details on the New Test menu.

When starting a New
Test, it is usually best
to first Open a previous
test which is similar to
the New Test you will
be running (similar
Vehicle specs, similar
Test Conditions and
Similar Test
Comments.) This
previous test will then
be the 'pattern’ or
'template' for the New
Test and will save you
from having to type in
many specs to describe
this New Test. This
also ensures
consistency between
your tests and reduces
the possibility of
errors.

Important: The
DataMite Specs for
the new test will be
from the current
Master DataMite,
which should match
your current DataMite
setup. This will be the
same no matter what
previous test you are
starting from.

If the current test is not
a good 'pattern’ for this
new test, you can abort

Figure 2.44 New Test Menu
6 Critical specs for the new test are listed here at the top.

Click here to start a New Test based on these settings
and start downloading data from the DataMite.

i, Starting a New Test x|

Get Data [start new test Chil+M]

Cancel [don't start new test <Escr] Current Readings Help

- - Folder
File Name For Track/Event ISeason Opener Wisconsin,  * Name For Add | Type DET?/
New Test Run # Run Description HNew Test
|Late todel Exampll . CFG | |1 a | IFeature j IE:-:aI‘nphESHH j Il:ircle Track Laps j

 Pick Which Specsz to Keep. based on current file [ Late Model Example CFG ]

See Gpecs | Type: 31 Channel Datatdite 11

Wehicle File [ Monte Carlo ] Yeh''w 2800 bz, Final Drive Ratio; 5.35)
ml Front Tire Radius: 136, Trans: Manual

WYehicle

Rear Tire Radius: 13.6,

Log Book

[ Keep All Inputs [even those likely to change with each run]

keep most
non-changing Track Cond: Just dried up oil leak, Comer Banking: 10, Winning Criver: Joe JobNezon,  Winning
nputs] Car: Red 2002 Lefthander

Track Conds Track Len: 26407 ft, Dinsty Altitude: 2Z5E5ft, Air Temp; 82 degF, ‘Wind: 10 MPH,

Results: Lap Time: 2001, Position: 2

T est Comments F.eep thiz box checked to uze comments below for the Mew Test, Mote that pou can I

erase and change these comments here,

Super Late Model - 1/2 Mile Flat Track i’
Azphalt 2003 Lefthander Monte Carlo
Example of DataMite Il Circle Track data using its built in at:/:elemmeter [and LI

Oncg a Mew Jest is started, pou can easily eraze or modify any of the specs listed above,
Ary gpecs ngt selected to 'Keep' will be moztly blank when pou start the New Test.

/ /

These are the comments which you can
modify. Uncheck Test Comments to start
with blank comments for the New Test.

Click on these buttons to see the current
Engine or Test Conditions Setup.

A summary of the current settings is given here.

L Click here to Check or Uncheck these options. Checking means you
want to keep these specs for the new test. Once the new test is started
you can then make modifications to these specs if you want.
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starting this new test by clicking on 'Cancel (don't start new test)' at the top of the New Test screen. Then click on 'File' at the
top, left of the Main Screen and select one of the 'Open' options to open a past test to serve as a pattern.

If you want to check some of the specs in the other screens, or want to modify some specs from the previous test, click on the
'See Specs' buttons for each category of specs. Click on Help at these menus for more info on how to enter these specs.

When you close out these menus, you are brought back to the New Test screen. Be sure to check the check box at the left for all
specs you want to use for your new test. A/l Categories not checked will be blanked out. Blank specs may cause problems with
more detailed analysis, and won't allow you to keep track of important details about the vehicle you are testing.

Most all specs in these categories can also be changed once the test has started with no problems. This includes specs which
simply describe the test and vehicle and do not affect any calculations or what is recorded, like Engine Specs, Test Comments,
etc.

Six (6) other critical specs are listed separately at the top:

1. File Name for New Test is the file name the program will create for saving the Road Race/Circle Track Data for the new
test you are starting. The program fills in a default name of the current test name, but incrementing the last digit in the
name by 1. You can change this name to most anything you like. The program will warn you if the name entered is not
valid and show you what is wrong.

2. Run # (Pro Version Only) is the Run # for the Log Book and for the Run Log listed down the left side of the Main Screen.
This is automatically incremented up by 1 by the program, but you can change it in this screen. Note that this is not based
on the Run # from the current run on the Main Screen, because this could have been from several months ago. It is based
on the Run Log listed down the left side of the Main Screen, which is based on recent runs downloaded from the DataMite.
See Section 3.9, Run Log.

3. Track/Event (Pro Version Only) is the Track & Event for the Log Book and for the Run Log listed down the left side of the
Main Screen. This is for information only. Click on the down arrow button to its right to change the Track & Event to
one you have already entered or type in a new one and it will be saved.

4. Run Description (Pro Version Only) is the Run Description for the Log Book and for the Run Log listed down the left side
of the Main Screen. This is for information only. Click on the down arrow button to its right to change the Run
Description to one you have already entered or type in a new one and it will be saved.

5. Folder Name for New Test is the folder in the DTMDATA folder where the test will be saved. The program may not be
using the name 'folder' for this spec, but whatever word you have assigned in the Preferences menu at the Main Screen.
The folder name 'Examples' is reserved for Performance Trends example tests supplied with the program, and can NOT be
used for your tests.

6. Type of Test describes what type of test was run and how the data should be analyzed and divided up into runs. This is the
same spec as the Test Type in the Track Conds menu. Click on down arrow to select the type of test you ran. This choice
can have a large impact on what data is graphed and analyzed. Your choices are basically:

e Circle Track Laps

e Road Race Laps

e  Accel to measure torque and HP (very useful for engine testing in the vehicle).

e  Custom Test, which would be anything else.

Notice that some of the choices are not used, as they are used for Test Types in the other versions of the software.

When you are ready to start the new test, click on 'Start New Test' at the top of the screen. If some critical specs have not been
entered, the program may warn you and ask you for it at that time. The program will fill in the Test Time and Date based on
the computer's time and date. This can be changed later by clicking on the Test Time/Date at the Main Screen.

Important: When you start a New Test, the DataMite Specs will be from the current
Master DataMite Specs, which should match your current DataMite setup. This will be
the same no matter what previous test you are starting from.
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2.10 Edit Test File Options:

Click on Edit at the top of the Main
Screen for 3 very important options
for editing the DataMite’s test data,
as shown in Figure 2.45. For all 3

of these Edit commands, you will

edit the Current Test, which is the

test which is named in the square
brackets [ ] at the top of the Main
Screen.

Delete Beginning or End of File

Figure 2.45 Edit Options at Main Screen

Test File you will Edit
E Road Race & Circle Track DataMite ¥3.2 Performance Trends [ formula vee watking glenn.CFG |

EilelH (raph Report Track Conds LogBook Dataite Vehicle Preferences Help Send

[Jze Engine RPH (channel #1]
Use Frequency Channel #2
IJze Frequency Channel #3

Redetermine Beg./End of Runs
Edit Out M oize' Spikes

r

ap i 2 ]

Lmenls
be Wiatking Glenn road coarse

Use Frequency Channel #4

Figure 2.45 also shows that you can choose which 1 channel is used to represent the data from the file. Usually, Engine RPM

is the best single channel, but you can choose any of the first 4 frequency channels.

Figure 2.46 Cut Beginning or End of File Screen (showing cutting 1 run from a test with 2 runs)

. DataMit= Analyzer ¥3.2 [ formula vee watking glenn.CFG ]

OF. [ke€p this section] Cancel Erase Outine Help

Help: Click and Drag Mouze ta outline the portion of test to be kept. Then click on '0K. [keep this zection]' to keep only the section
outlined. Click on 'Erase Dutling' to eraze the cument outline £o you can draw the outline again.

B500

6250

6000 |---

5750 -

5500 |-+-

5250

000 r

4750

4500

4250

4000

3750

forrmilawee watkins glenn all—
= ': Enigitie RPM

Click on OK (keep this
section) if you want the
outlined section of the

test to be saved

Click and drag

mouse from upper
left to lower right to
draw a frame
around the part of
the test you want to
keep

This option lets you delete portions of the recorded data and keep some main section. This is useful as it can create smaller
data files, saving disk space on your computer or saving time when doing calculations for graphs or reports. You can also cut
out “bad” portions of a data set, perhaps a section where you spun out. A major problem like a spin out can cause problems
when the software tries to automatically find laps without a beacon. If you save each kept portion to a new file name, you can
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actually use this command to break
up 1 data file into several smaller
data files. This can make it much
easier to compare one run of a test to
another run of the same test if
instead each run is a separate test.

Figure 2.47 Options Presented When You Click on OK (keep this
section)

Save Thiz Section to Hew Hame ?

4\

X

Dio wou want to zave this section of test, starting at 102.2 seconds and extending to 388.2
geconds, to the cumrent file name

If you click on Edit, then Delete
Beginning or End of File, you will
be presented with a graph screen
showing Engine RPM for the this

Click an ‘Mo to save to a Mew Hame, or click on ‘Cancel' to not save any changes.
entire test. Click and drag the
mouse to draw a square frame

Cancel |
around the portion of the test you

want to keep. The rest of the test will be deleted. When you are satisfied with the section you’ve drawn, click on OK (keep
this section) to be presented with the options shown in Figure 2.47.

farmula vee watking glenn-1.CFG  [click on'r'es]

If you select No, you will then be asked for a new name to which this data will be saved. This is the method used to break up 1
test into one or more smaller tests. In this case shown, you would save this section to a new name, perhaps “formula vee
watkins glenn—2", which would then become the Current Test. You would then have to open the original “formula vee watkins
glenn—" test again so it becomes the Current Test and do the Delete Beginning or End of File command again. This time draw
the frame around a different section and save this file to a name of perhaps “Watkins glenn-3".

Redetermine Beg./End of Runs

Any time you download data for a New Test, the program checks for the type of test runs you’ve specified (Circle Track Laps,
Road Race Laps, Accel to Meas Tq/HP or Custom). Unless you have a beacon identified as “2 Lap Timer” as one of the Switch
Inputs, it will also ask you for an approximate lap time for Road Race Laps. It looks for the patterns in the data it expects to
see for the different types. When if finds a pattern, it remembers the beginning and end of this pattern for each pattern or lap it
finds. It then gives you a summary of what it found. See Figure 2.48.

Figure 2.48 Redetermine Beg/End of Runs

You can also do this at any other

time. The only reasons for doing

this is when you have changed

something about the test so that
now the pattern looks different
than when you first downloaded
the data from the DataMite. These
changes could include:

e You have Edited Out some
Noise Spikes.

e You have Cut the Beginning
or End of Data so the data file
now looks different.

e You have changed the Test
Type from Custom to Accel to
Meas Tq/Hp or vice versa.

e You have changed the
DataMite or Vehicle Setup,
although many times changes
to these specs will not affect
the Runs found.
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. Summary of Lap Analyzis

When analyzing data file: late model example. DAT

As:  Circle Track Laps

The DataMite Analyzer program has found:

Humber of laps: L

Minimum lap time: 19.87
Maximum lap time: 20.09
Median lap time: 20,04

If this does not appear comrect:

- Check the DataMite Setup Specs for correct Data Type and Auxiliary
RPH sensor descriptions.

- Use the Edit command to Cut Beginning or End of Data. Then
erase parts of the data file which may include warm up. driving
in the pits, or a spin out which can "confusze’ the Lap Analysis.
However, iy to keep together as many consecutive laps which are
nearly correct, but may be caution flag laps, etc.

0K [chck here or just press the <zspace bar> to clear thiz screen) I
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Edit Out ‘Noise’ Spikes

Noise spikes are simply bad data points the DataMite has picked up as shown in Figure 2.46. These can be caused by:

Electrical noise, especially from the ignition wires.
Weak or unusual engine ignition signals.

“Dirty” (pulsing, unsteady) power to the DataMite.
Bad or intermittent ground.

Bad connections in the wiring.

Or the every popular "Stuff happens."

Excessive vibration in a sensor (but this usually looks more like simple noise).

If these bad data points are left in the data set, it reduces the accuracy of any analysis. This is
especially true for doing the Test Type of “Accel to Meas. Tq/HP” if the noise spikes occur in the
Accelerometer or Front Wheel RPM. One rather small spike can completely distort the entire
torque and HP curve. See Troubleshooting, Appendix 3 for more information.

The process of checking for "noise spikes" happens automatically when
you start a New Test (get data from DataMite) or download data. If
spikes are found, you can select to NOT have them corrected. This is
useful to determine the source of the noise spikes. Although accuracy
improves by editing the spikes out, it is best to eliminate spikes at the
source if you can.

To see Noise Spikes, graph the raw data (not calculated data like
torque, clutch slip, etc) vs Time with Filtering set to None. See Figure
2.49 for typical Graph Specs to show Noise Spikes.

If you selected to have the spikes edited out when the data is
downloaded, it is unlikely any more spikes will be found again. This
edit command is most useful if you did NOT edit out the spikes when
the data file was first downloaded.

Note: Noise spikes are different than the "jumpy"” or "noisy" data that
filtering is designed to fix. "Noisy" data is noisy or jumpy throughout
the data file. "Noise spikes" occur here and there, and jump out from
the rest of the relatively smooth data. Figure 2.50 illustrates the
difference between "noisy" data and "noise spikes".

Some times the noise spikes are too numerous or come so close together
that the program can not determine what is real data and what is a noise
spike. In cases like this, especially if the noise is in a channel used to
calculate something else, like Engine RPM and Driveshaft RPM to
calculate converter or clutch slippage, or an accelerometer to calculate
vehicle MPH or distance traveled, you must try to eliminate the source

Figure 2.49 Graph Specs to Graph
Noise Spikes (4 channel DataMite)

Engine RPM -
Chnl #2

Chnl #3

Chnl #4

Engine Accel, RPM/zec
Dyno wheel RPH

Calcd gear ratio
Clutch/converter shp, % i

" Other Graph Specs
Time or RPM Graph j
What to Graph |,.-:-.'|| Data j|
Filtering | M e j|

" Hotes:
Data Selected to Graph [4 types mar]:
- Enaine Pk
- Chl #2
- Chl #3
- Chil #4

Make Graph | Helpl Eancell Print

Graph Hame | x| |

of the noise. If the noise spike is in a channel that is not used to calculate something else , the noise spike is not as critical, say
in an Exhaust Temperature. However, you must realize that the immediate jump up or down (the “spike”) is not real.

curve.

Figure 2.50 shows how even a relatively minor noise spike in the Front Wheel RPM
for “Meas Tq/HP from Accel” race run can completely distort the torque and HP
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Figure 2.50 Noise Spikes vs Just Noisy (jumpy) Data

Typical “Small” Noise Spike (a couple of data
points are significantly different than the data
points surrounding them)

w. DataMite Analyzer ¥2.0 [ INERTIA9.CFG ]
Back File Format ‘“iew Graph Type Add Test Historp Log Single Test Help

Typical “noisy” or “jumpy” data shows all data points
being quite different than the surrounding data points.
In this case the “noise” is due to magnets on the shaft
not being exactly evenly spaced.

w DataMite Analyzer v2.0 [ YAM-930.CFG ]
Back File Format View Graph Type Add Test HistoryLog Single Test Help

[z] [B] [E]IE]

[ I e [ I

Dyno RPM vs Time inertiad all

1600.0

1560.0

152000

1480.0

1440.0

1400.0

1360.0

132000

12800

12400

12000

160.0

112000

Dyno RPM

7E B0 84

86 92 98 100 104 108 112 116 120 124 Time, sec

[ Bl [ <l=] [el=lelle] Belle [Fuvien]se seaed
Dyno RPM vs Time yam-930 all

] o D I e I S i 8 5 5 9 e 5 9 8 5 S e S S S S S S S S Sy Oyno RPM

16600

14000

14400

13800

13200

12600

12000

11400

10800

10200

30 4.0 50 6.0 7.0 8.0 9.0 Time, sec

w DataMite Analyzer v2.0 | INERTIADCTG

Back Fin Fomat View Giaph Type AddTesl Mitoylog Singie Test Help

[T Tl Tl

[ [E23 IK 5 I I3 I I X Itlﬂ'ﬂlbmﬁ

16000

15600

1500

14800

144000

1000 pe-

13600

13200

12800

13400

12000

11800

Dyno RPM vs Time

Dyno RPM is shown here, but the same
effect will be seen for Front Wheel RPM.

Dyno RPM after program edit outs Noise spikes.

1200
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Errors Caused by Relatively Minor Noise Spike

B8 a8 104 1.2 120 128 Time, e

m DataMite Analyzer v2.0 [ INERTIAS.CFG | m.DataMite Analyzer v2.0 [ INERTIAS.CFG ]
Back File Fomat View Graph Type Add Test Histoy Log Single Test Help Back File Fomat View Graph Type Add Test HistoyLog Single Test Help
[l J <= ] (el lele] [ e ] Fuvien|set scakd] [ | el ] [z e le] (24l ] Fuvien] ot Scaled
Corr Tq, Corr HP vs RPM inertiag #1 Corr Tq, Corr HP vs RPM inertiag #1
1o , |GorrTy 100 Corr Tg
B |- o m o T L ' a0 :
[ SRSPRPSS (S RVRPRPRERRNS SYSPRPSPRMVEVS. PRSI, SNSRI SRS (| S Y 8.0
R R S T T L e R Th | abt L ET P 7.0
5.0 i 5.0
4.0 : H : h . N . : H:P : 4.0 : P
w0l Aol blgr ler;\or Im tzqﬁenalnd Ikcaused so oo fod ] {Correct Torque and HP after
: y refalively Smafl noise Spike i iprogram edit outs noise spike

20 f-f---- doemoeees oo poooeeee doemoe- A b : 20 foofooe- TR :
1.0 1.0

1600 2400 3200 4000 4800 4600 6400 7200 RPM 1600 2400 3200 4000 4300 5600 6400 7200 RFM
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Figure 2.51 Example of Not Editing Out Noise Spikes Very Well

Original Data with Noise Spikes Data After Editing Out 32 Noise Spikes
(many Noise Spikes remain, too many for
accurate torque and HP calculations)

w. DataMite Analpzer v2.0 [ RAW-ORIG.CFG | w. DataMite Analpzer v2.0 [ RAW.CFG ]
Back File Fomat View GraphType Add Test History Log  Single Test Help Back File Fomat View GraphType Add Test History Log  Single Test Help
e [E] [A]E] BTN <=0 [el=Tal+] pel e raveassead [l [E] [S]IA] 2 O R = A e |

Engine RPM, Ch2 RPM vs Time

0 al Engine RPM, Ch2 RPM vs Time 0 all
32000 p----- -5 IR RS e Eomcoese oo , Engine RPM 32000 p------- el o CCE T e e Eomcoese oo , Engine RPM

28000 -------}-------{-------{ -------- 3 -------- }-------} ------- i 28000 fonnonmofonoad-o) ------1-------J--------L-------L-------

i : : | | | ; ; : i This reading shown by the
2o | 1 R A P oo o : 24000 po--oo ;""" Noise Spike is totally wrong.
o - J b AN
16000 -~~~ - i ——c e — —— i 16000
12000

—————— L Tk R R R e R TN R 12000

&000 &000

4000 4000 pod- 42

i '
] = '
1 ' ' i i '

/D 5.0 100 15.0 20.0 250 0.0 350 Time, sec

If many Noise Spikes occur close together, the
program can not accurately determine if a
spike is “noise” or real data, and leaves it in.

0
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Chapter 3 Output

The Road Race & Circle Track DataMite Analyzer provides several ways to view and output the test results, including:
Reports of tabular data displayed on the screen

ASCII files for importing results to other software packages (Pro version only)

Linking (Sending) recorded data to one of Performance Trends’ suspension analysis programs (Pro version only)
High resolution graphs

Printer output of reports or graphs

History Log (Pro version only)

Data Libraries for recording test data (and sets of engine specs in the Pro version) for later use.

Run Log listing all tests in the order they were downloaded from the DataMite

All these topics will be covered in this chapter. Figure 3.1 shows how to reach all these various features.

Figure 3.1 Various Output Options from the Main Screen

Click on File to display several options to Save test files, Open test files which were previously
saved, display the History Log, or print information.

Click on Graph to display several Graph Options and produce a high resolution graph.

Click on Report to display several Report Options and produce a tabular report. Once a
report is displayed, it can be output as an ASCII file, or printed.

Open from Pro version’s
History Log displays a
chronological log of test
-Ialx| files you have recently

Name of current Test File

E '3oad Race & Circl: Track DataMite ¥3.2 Performance Trends [ late model =5«

=fces Help Send worked with (started
New [get data from Diatabite) CieN |ap ] Lap # 3 | Lap # 4 ] Lap#5 ] new, opened, made
Open [from all saved tests) graphs or repor‘ts Of,
Openfrom\tistory Lag Hace Comments H
Save Chlsg  [3/2003 Super Late Model - 1/2 Mile Flat Track |« | [Help: The sequential Fiun etC.) Section 3.8.
v A ThhE fzphalt 2003 Lefthander Morte Carlo Humber for this run in the Log

Book menu. Click here ta dizplay SaVing OptionS to Save

e Log Book ment.

Opexdiom FlopRWCD Drive  [k: Drive] . .
sc-.w:htei%\mnve M2 D — - ii tgsétcililoenagesdlscussed

Make Track Map\

A

Frction Circle =
Se&rch For [find] Runs 3 TEOm = - - - T : : : : : ST, Opening Options to
Prinl\tis Main Scre Cikp A Y s L open a previously
Frint ther Screens i i i i i i i saved test file are
Winddws PrinterSetup\ 7000+ - To---- Fo---e - t-m--- Fmm--- - ——-- discussed in Section
Unlock\Program Options | E E ' i i L 400 3.5.
TransfenFrogram to Another Computer I~ o [ ' ' ' '
Exit Prog\am Chrl+ \K i i i
- o ’ s ; s Print options let you
1|20 728 108 BO00-- -~ -~ A S ¥ print the contents of
13 gi gggg 132 : : : this Main Screen,
i 26 & 6500 - - - - . ¥ . ; | which is a QOOC_j
28 a4 m - - : : : . summary of this
—]? 3'ﬂ—3_2 g Make Track Map and Friction ; ; ; ; ; current test. See
. ;Ij ie_|:+ g Circle are 2 powerful analysis K e . Section 3.4.
‘ tools discussed in Section 3.10.
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Figure 3.2 Report Options Menu
3.1 Reports x

" Basic Heport Specs

Click on the Report menu command at the LELL Pk indidual lters
Main Screen to be presented with the Report [Time/APM/Distance Report [Tine
Options Menu shown in Figure 3.2. The What to Report |5t Lap # 1

inputs in this menu are described below.

Front RPM

Channel 4
Channel 5

Throttle

L Ll Ll

|Fillering ILight [gome] F Brake
Channel 9
" Range of Data F Shock
G ina Ti RF Shock
Type | tarting Time. sec 1] B Shock
[Ending Time, sec 20 RR Shock =
There are 3 basic types of reports: Time Increment, sec -5 I '[’)‘“ttetsi Fepart (61 :
. .. 5 ata o mepar 25 Max].
1. Pick Individual Items. Use MM:55.5S Time Mo =] - EnginepF!F'M [gEannel]
2. Lap Summaries [Include Averages [No =] :g't':'er;trHPM
3. Segment Time Analysis. [Gtart Average At 10 ;}-érfsﬂz
. . Stop Average At 10 -LF Shack
They can be picked by clicking on the down [Stop ~ fo | - BF Shock

arrow key of this combo box. If you select

Lap Summaries or Segment Time Analysis,
several options in this menu may be enabled Make Report | Help | Cancel | fint |
or disabled (dimmed to gray and you can not
change them because they are not applicable

/
to that report type). To obtain comparizon reports of 2 or more files, click on ‘History Log® or
'Multiple Tests" at the top of the upcoming Report Screen.

Open/Edit/5ave Thesze Settiryés I

If you selected the Pick Individual Items or Lap Summaries report types, click on the Data Types in the top, right section to
select (or 'deselect' if it has already been selected) that Data Type for reporting.

Time/RPM/Distance Report

Click on the down arrow button to choose either Time, RPM or Distance for the various rows of the report. Your choice will
appear in the left column of the report. RPM is usually only chosen for doing torque and HP curves for Accel to Meas Tq/HP
type of runs.

What to Report

Select what part of the run you want to make the report of, either All Data (entire run) or just a particular lap.

Click on the down arrow button to choose either to report All the Data (all data recorded) or just a particular run. If you have
selected an RPM graph, you can only choose a particular run, not All the Data.

Filtering (smoothing)
Click on the down arrow button to select the level of filtering (smoothing) to be done to the data, before the report is made:
- None - Medium

- Light (some) - Heavy (lots)

Select the lowest level that eliminates most (not all) of the 'jitter' in the data. Be careful not to 'over-filter', as this can
completely distort the data. See page 92 and 93 in the Graphs Section for an illustration of Filtering.
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For reports, filtering is not as critical as for graphs. Let’s say you specify reporting data at, 250 RPM increments. If your
report includes 4500 RPM, then all data within that 250 RPM increment (from 4375 - 4625 RPM) is averaged together to make
the number you see reported at 4500. This averaging process is much the same as filtering

Range of Data
Starting Time, Distance or RPM

Is the first or lowest time, distance or RPM for the report.
If you have selected a Time or Distance Report: If you have selected All Data for What to Report, then this is the time after
the start of first data the DataMite recorded. If you have selected Just Lap #1 for What to Report, then this is the time after the

start of what the program saw as being the start of the first lap.

If you have selected an RPM Report: Your only choice for What to Report is one of the power runs. This is the lowest RPM
or starting RPM for the report.

To be sure that all data is reported for a particular run, enter 0 for Starting RPM or Time, and a number much larger than
possible for the Ending RPM or Time, something like 30000.

Ending Time, Distance or RPM

Is the last time or highest distance or RPM for the report. See Starting Time, Distance or RPM above.

Time, Distance or RPM Increment

Is the step size between report times, distances or RPMs for the report. See Starting Time, Distance or RPM above. The
smaller this number, the longer and more detailed the report. To report RPM data at every 250 RPM, say at 2500, 2750, 3000,
etc, enter 250 for the RPM increment.

Note on data reporting: Let’s say you specify reporting data at, 250 RPM increments. If your report includes 4500 RPM, then
all data within that 250 RPM increment (from 4375 - 4625 RPM) is averaged together to make the number you see reported at
4500.

Use MM:SS.SS Time

For Time reports, select whether to 'Use MM:SS.SS' time formatting. If you select Yes, then 122.333 seconds will be displayed
as 2:02.33 (minutes and seconds).

Include Averages
Start Average At
Stop Average At

Select 'Yes' for Include Averages to enable the Start and Stop Averages specs. Enter the RPM, Distance or Time range you
want for data averaging in the report. In the report, you will see an asterisks (*) at the times or RPMs in this Average range,
and averages on the bottom row of the report for the data in the rows with these asterisks.
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Report Types

Pick Individual Items

This report will include columns of data you have selected in the Report What section of the Reports menu. They will be
reported following the other specifications you have set in the Reports menu. The Data Types are defined in Table 3.1. Figure
3.3 shows a report for the settings in the Report Menu shown in Figure 3.2.

Table 3.1 Data Types for Reports

Data Type Report Definition
Column
Name
Engine RPM Engine RPM | Engine speed in revolutions per minute, as recorded by channel 1 on the
DataMite
Individual User These are the individual raw data channels which the DataMite or DataMite Il is
Channels Specified recording. These are listed in the DataMite Specs calibration table as shown in
Name Section 2.5. The names for these channels are what you have entered into the
Calibration Table.
Driven Wheel Driven RPM | RPM of the driven wheel (front wheel on a rear wheel drive car). Because this
RPM is from an “unpowered” wheel, there should be little or no tire slip. Therefore,
this RPM is very useful for calculating things like MPH, distance traveled,
acceleration rate, etc. If you have an accelerometer set to Front Acceleration,
then Acceleration Gs can be used to determine things usually calculated by
Driven RPM. Usually, Driven RPM is more accurate than an Accelerometer,
however some tracks/events do not allow front wheel RPM to be measured.
Note for Calculations based on Driven RPM: If the front wheels leave the
ground at the start of the run, the program then looks for when they touch down
(Driven RPM jumps up) and fills in what it should have been if the tires had
stayed on the ground. This is what the program uses for calculations which
depend on Driven RPM. However, what is graphed for Driven RPM is the
actual recorded data.
Drive Wheel Drive RPM RPM of the driving wheel or driveshaft (rear wheel or driveshaft on a rear wheel
RPM drive car). Because this is directly tied to the transmission output, it can be
used to determine clutch or converter slip, trans gear ratio, etc.
Vehicle Speed in | MPH Is Vehicle Speed in MPH calculated from Driven RPM or an Accelerometer.
MPH
Acceleration Rate | Accel Gs Is Vehicle Acceleration in Gs (1 G is 22 MPH increase every second, or 32.2
in Gs ft/sec increase every second). This is the same acceleration of an object
dropped in “free fall”, or the acceleration of gravity. This is based on Driven
RPM or Accelerometer data if available.
Calcd Trans Gear | Gear Ratio Is the Gear Ratio based on Drive RPM and Engine RPM and Final Drive Ratio
Ratio if necessary.
Tire Slip Tire Slip Is the tire slip based on Driven RPM, Drive RPM and the tire diameters and
final drive ratio if necessary. This assumes tire diameters are constant.
Clutch/converter | Cltch Slip Clutch slip in %. It is critical you have the Final Drive and Gear Ratios in the
slip, % Vehicle Specs correct for Clutch Slip to be accurate.
Tire Growth, % Tire Grwth Is the tire growth based on Driven RPM, Drive RPM and the tire diameters and
final drive ratio if necessary. This is similar, but opposite of Tire Slip, %.
Distance from Distance Is distance traveled from the start of the run or data set calculated from Driven
Start, ft RPM or an Accelerometer.
Lap Number Lap# The sequential Lap Number, more useful for road racing data sets.
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Transmission Gear# Is the transmission gear the analysis believes the transmission is in, based on

Gear the calculated Gear Ratio and the Trans Gear Ratios entered in the Vehicle
Specs.

Lap Time Lap Time The time from beginning to end of each lap. Laps can be determined by Lap
Beacon Timers or automatically (but less accurately) by the program itself.

Observed Obs Tq Is the observed (uncorrected) torque the program estimates to be at the

flywheel torque flywheel under steady state (non-accelerating) conditions. This is estimated to

be similar to what an engine dyno would measure. The program makes
estimates of driveline and inertia losses to arrive at this number.

Observed Obs HP Is the observed (uncorrected) horsepower calculated from Observed flywheel
flywheel HP torque above. See Observed flywheel torque above.

Corrected Corr Tq Is the Observed flywheel torque described above corrected for weather
flywheel torque conditions. Corrected torque should be more repeatable from day to day, even

if weather conditions change, if you enter accurate weather conditions in
the Test Conditions menu for each test. In the Pro version, you can select
what standard conditions to correct the data to,

Corrected Corr HP Is the corrected horsepower calculated from Corrected flywheel torque above.

flywheel HP See Corrected flywheel torque above.

Road torque, HP, | Obs RoadTq, | Is the same as the Flywheel numbers above, except the program does not try

Corr. torque, HP | etc. to correct for driveline and inertia losses This is estimated to be similar to what
a chassis dyno would measure.

Brake Specific BSFC Is the amount of fuel consumed for the amount of HP the engine is producing,

Fuel and is a measure of an engine’s fuel efficiency. You need to be measuring fuel

Consumption flow and HP to have this value calculated.

Shock Velocity Shock Vel Is the shock velocity if you have specified that shock travel sensors are present

as one of the individual channels.

Figure 3.3 Pick Individual ltems Report (from settings in Figure 3.2)
g Road Race & Circle Track DataMite v3.2 Perf nce Trends [ late model euample,_[:E‘lf.‘l‘ s iﬁ'!.)g
3.+ Back Print Report iypes File Historp Log  Si Fultiple Tests  Help[F1] = !ﬁ' Ii!
1 7 | Type: Circle Track Laps 307 pm 08413/2003  Time: 9000 Event Season Opener
Comments iTrk Len: 2640 Dnsty Alitude: 39068 MPH: 20,00 ‘Wizonson.
- \Fun f: 1of5 Air Temp: 82 Position: O Run #: 12
Seconds Engine KFk4 Frant RPk Steer Throttle F Brake LF Shock RF Shock LR Shock RR Shock -
.0oo 1177 .07 43.10 .06 A7 18 -07 73
.500 EE7E 1216 .02 43.49 0§ M .23 -07 57
1.000 6318 1266 .o 4343 06 40 27 o1 -44
1.500 7176 1308 .7 4278 .0E .32 15 -34 -83
2.000 7211 1330 18 27.91 9.94 56 19 BA 74
2500 5831 1294 1 1603 77.03 RE] -24 .30 -1
3.000 £504 1229 . 10116 .03 - 44 -06 -1
3500 6146 TIE7 Click here for 105 93 11 - 36 29 79
4.000 5201 1084 . 9E.92 .21 34 .39 77
4.500 5490 1022 Report OpthﬂS E5.06 10 TS 01 114
5.000 5335 973 12.05 . . -390
5,500 5358 976 menu. A7 Slide “Slide Button” down to 33
£.000 5397 977 - 06 . . 118
5 500 5485 573 e 2245 5 view more rows of data (if any). | s
7.000 5511 995 27 2211 05 = —T7 T q.22
7.500 5EE3 17 .44 25.59 0§ 56 .00 0 1.25
2.000 5305 1050 .35 30,69 0§ .50 .03 .02 145
8500 6127 1088 26 38.40 06 60 02 -10 -1.45
9.000 6295 1132 .25 43.14 0§ AE -07 -39 -1.61
3500 £524 1180 18 4333 05 50 o7 18 ERE
10.000 E75E 1227 11 4331 .0& A7 14 -07 -an
10.500 £374 1276 .05 43.30 0§ .40 .22 -03 -E6
11.000 7236 1315 .04 4312 .06 A6 .25 -04 -56
11.500 7368 1352 16 -16 74
12.000 7169 i “Qlj ” i i [ils} 17 -54
o a e Slide “Slide Button Ieft.or right to view U iz o
13.000 1 1217 more columns of data (if any). 55 15 103
13.500 5089 1147 -54 -0g -98
14.000 5745 1080 .26 15,539 97.23 -03 -49 14 -1.08
14.500 5455 107 .40 16.33 45,50 22 -36 Ell -85
15.000 5333 973 AE 18.66 5.84 A4 -18 48 -85
15.500 5393 975 46 21.18 10 48 -12 .22 1.24
16.000 5434 985 .38 22,25 0§ .E0 .03 A1 -1.03
16.500 5595 933 .38 2375 .0E 58 .0 .25 -1.20 -
[ o]
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Figure 3.4 Comparison Report of 3 Runs (or Laps)

These 3 Menu ltems
control what types of
Comparison Reports are
done. Click on Single

E Road Race & Circle Track DataMite ¥3.2 P=iiormarcz Irends {'late model exa

B3+ Back Print Feport Types File HisforwLog  Single Test | Multiple Tests  Help(F1)

1 | | Type: Circle Tfack Laps 307;  Show Data Only nt: Season Opener -
Comments | Tk | en 264 Dnaty o Shaw Data and Difference onzon, Test to JUSt report for the
C - Fun #: 1 of Air T Erre - #12 current test (run).

late model examiple late model example late maodel =

02.CFG Lap 1 01.CFG Lap 2 example. CFG Lap 3
Feet Enaire RPM Dif. Enaire RPM i, o
0 E426 G211 385, B738 12
100 E7T1 £335 224, 7005 234,
200 7143 7324 181 7 148
300 7263 7370 107, 7362 33, ‘N Y
400 E720 B753 33 G245 126. The le column
500 B264 £268 ) 5391 127. is the difference
00 5746 BEE1 -ES. 5315 B9, from the first test
700 5331 5376 45, 5458 127, to the test directly
200 5378 5391 13 5481 103
300 5504 FEO3 A, FEES B1. to the left of the
1000 5647 5761 120, 5938 297. “Dif.” column.
1100 B053 5114 55, 5290 231
1200 E311 6338 7. 6472 161
1300 EE3 BET1 35, BYE1 125
1400 E9Z £349 22, 7035 108,
1500 727 3z 38, 7363 89,
1600 7345 7444 93, 751 165,
1700 E3f7 7110 1E3. 7036 a3,
1800 E455 BET4 159, BE28 173
1900 5p20 BOg2 162, 5101 181,
2000 430 5623 193, 5ER4 124
2100 383 5375 A 5473 q0.
2200 544 5530 14, 5575 .
2300 5680 5614 66, 5770 0.
2400 / 916 5211 105 577E 140, -

Click on History Log at top of Report Screen to display this screen “History Log”.

Click in this “Report?” column to put a “Yes” here, so this test will be
included in the Comparison Report. Click on a “Yes” to remove it.

=10l x|
Report Testz Marked "es'  Feport Cument Jest Only  Clear [eraze] History  Frint Help
Test File and Path |Repdit?]5td Repart Title [Lapz[Report Laps [Save?[Fun # [Test Date  [Twpe of Aun [ET @ MPH [swdin” =
‘eramplesmtlate model example 02.cfg Yes late model example 5 1 12 08/13/2003 Circle Track Laps 0 = 20.00 |
eramplezmilate model example 01.cfg ves late model example 5 2 12 03,/13/2003 Circle Track Laps 0 = 20.00
‘eramplesmtlate model example.cfg Yes late model example 5 3 12 08/13/2003 Circle Track Laps 2@ 201
sjunkhjunk033. ofg junlk033 1 1 Custom (o 1] Wfin
junkhjunk033. cfg junk33 1 1 Custam [ho (@ Win
ik rickhdyno myp bos tes1114.cfg durio my bos 1 1 dyrol  OB/02/2004 Type Mot Used 00 0 Tirne
ke richhdyno my box tes1112.cfg dyno rmy box 1 1 dynol  05/20/2004 Type Mot Used 00 0 Time
ik nchhdyno my bos bes1113cfg dyrio my bos 1 1 dyn .
| Note that these 3 tests are actually copies

of the same test, and that different Laps

Click in 'Report? column to select or de-select tests for Reporting.  Slide button right R
: : : have been selected for comparison.

As Figure 3.4 shows, Multiple Tests are possible by clicking on Multiple Tests or History Log at the top of the Report screen.
You select which tests to include in the comparison by clicking in the “Report?” column of the History Log. This is the same
History Log as is used in the Graph screen to do comparison graphs of 2 or more tests. To go back to a single report of just the
current test, click on Single Test at the top of the Report screen, or remove all the “Yes’ notations in the “Report?” column of
the History Log. Removing a ‘Yes’ is done by clicking on the ‘Yes’ that is already there.
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Lap Summary and Lap Segment Analysis, Pro Version Only

The DataMite Road Race & Circle Track Software has several features to analyze your results lap by lap and lap segment by
lap segment. These are done in reports, which can be selected from the Report Options screen shown in Figure 3.5.

Lap Summaries, Pro Version Only

This special report gives either the Average, Maximum or Minimum value (or combined Average, Maximum and Minimum

values) for all laps for the Data Types you have selected.

. Report Data

X

Segment Time Analysis

Channel 13

" Range of Data

Channel 20

" Basic Report Specs _AF Shock -
: - LR Shock
|T}'I1“3 Lap Sumnmary, &yvg+d ax+hdin J BR Shock
TimesH Pick Individual ltems Channel 14
Lap Summary, Averages Channel 15
What I Lap Surnmary, Mawirrms Channel 16 =
Lap Summary, Minimurms Channel 17
WUEE: | = Summary, Ao+ agein Channel 18

Figure 3.5 Report Options for Lap Summary and Lap Segment Time Analysis

Select one of the Lap Summary
Report Types. You can also select
Segment Time Analysis, and then all
other options on this screen are
disabled, since that Report Type
needs no options.

[Stop Average At

|5talting Distance, ft 1] Channel 21
[Ending Distance. ft 10000
[Distance Increment, ft 100
[Ose MM-55.55 Time R e et
[Include Averages IN.:. j ?:-.e;g[tle
[Start Average At E ’,EBthiel
-L/R accel

[ ata reported at each distance
increment, not averaged over the
increment.

For Lap Summary reports, you will
also pick which Data Types to
include in the report. Your choices
are listed in the Notes section
shown here.

Make Report | Helpl Cancel | Plintl

Open/Edit/5Save These Settings I

To obtain comparizon reports of 2 or more files, click on "History Log® or
‘Multiple Tests" at the top of the upcoming Heport Screen.

Figure 3.6 Typical Lap Summary Report

Note Correlation Options for
Lap Summary Reports

E Road Race & Circle Track DataMite ¥3.2 Performance Trends [ late model example .CFa | = |ﬁ'|1|
B3+ Back Print Beport Types File History Log  Single Test  Multiple Tests | Carelation Help(F1) =2l x|
Type: Circle Track Laps 307 pm 081342003 Show Corelatiph in Graph el
% Comments | |Tik [en 2640 Dinsty Altitude: 2565 Shaw Carrelation in Repart
- Fun #: Summary of 5 Air Temp: 82 - ’

Lap Time Engine Engine Engine Steer, awg (Steer, max |Steer, min (Throttle,  |Throttle,  (Throttle,  |F Brake,  |F Brake, |F Brake, |F/B accel, |F/B accel, |F/B accel, L

RPM. avg [RPM. max |RPM. min avg mas it avg mas ity avg mas ity E|
1 20.08 E184. 7382 532 27 .56 .M 4353 18.2 26.52 144.24 06 .05 47 -49 -1
2 19.91 E23E. 7436, 5372, 27 B7 -0 . 15.03 26.54 138,52 06 .05 .36 -49 -1
3 19.87 E264. 7535 5413 24 B4 -48 15.03 263 128.34 06 .05 4 -51 -1
4 20.04 E233. 7444, 5406, 26 .56 -0 15.04 2841 14961 06 .05 .36 -52 -1
5 20.03 £144. 7480 4744 24 B -54 15.07 27.88 131.44 06 03 37 -49 -1
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L]
You will notice a drop down menu at the top of this report screen called "Correlation". Correlation is a statistical term which
tries to determine if there is any relationship between 2 sets of numbers. In the case of a Lap Analysis, you might like to know
if one of these channels seems to have an effect on Lap Times. For example, say there is a relationship between Max Braking
Force and Lap Time, that as Max Brake Force goes down, Lap Times also go down. What that could mean to the driver is that
if they were easier on the brakes, their lap times could improve.

Say you produced the Lap Summary report above, and then you clicked on the Show Correlation in Report. The program
would check the correlation between all reported items and Lap Time to look for a correlation (relationship). It would then
show the results in a report as shown below.

Figure 3.7 Typical Correlation Report and Graph
/ If you see a high correlation in the report,

& Correlation._txt - Notepad
File  Edit Search Help

=10lx] you can select to graph that particular data
type and see the correlation in more detail.

Correlation Results for: late model eglmple.CFG 1E=
Date: 16:39 85/27 /2084
Correlation Rating Da
- .857 HIGH ngine RPHM, av - .
- 1767 Sone Engine RPH, nax =10l ]
-.575 none Engine RPH, min Print
187 none Steer, avg
-.821 HIGH Steer, max
180 none Steer, min 2010
-.988 UERY Throttle, aug Fy
279 none Throttle, max 20,08 Y
h62 none Throttle, min 20.06-4
.292 none F Brake, avg
445 none F Brake, max 20,04+ A
.aaa none F Brake, min 0.0z
-.587 none F/B accel, avg
185 none F/B accel, max 20,00+
.227 none F/B accel, min 19.08-+
543 none L/R accel, avg :
.888 none L/R accel, max 19.964
-.4a82 none L/R accel, min 19 g4
Data showing a high correlation with certain data types 19.92+
may be indicating that data type can have an effect on F Y
lap times. | 18.90+
19.88—
Since you want shorter lap times, a Positive correlation 19.88 . . " " " A
ber indicates that when that particular Data Type : I I ! I I i !
Decreases, the lap times get quicker. n Hegative {-) 72 274 ITE 78 280 283 284 Z8E
correlation number indicates that when that particular .
i o Time vs Throttle, avg

This correlation graph is saying that when the average throttle
opening in higher, the lap times are shorter. This particular case
may seem obvious. But if it had said that when the Max F Brake
is lower, the lap times are shorter, this might be saying that if the
driver was easier on the brakes, his lap times may improve (drop).

The closer the "Correlation" number is to 1 (or -1) the higher the relationship between Lap Times and that particular
parameter. Some correlations are nearly "automatic", like Engine RPM (for a circle track car with no shifting) or MPH and
Lap Times. In order for a lap time to be short, the average MPH must be high. But other correlations can lead to driver or
vehicle insights. As shown above, there is a VERY HIGH correlation between "Throttle, avg" and Lap Times. (The Negative
correlation (-) just means that as one number goes up the other number goes down. When Average Throttle increases, Lap
Times are reduced.) This may be an automatic correlation like MPH and Lap Times, but does give the chassis tuner and driver
something to think about.

After making a correlation report, you may want to investigate some of the high correlations. For example, say you click in the
"Throttle, avg" column to highlight as shown in Figure 3.6 on the previous page. Then you click on "Show Correlation in
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Graph", the program will show the individual data points for "Throttle, avg" and Lap Time, as shown in Figure 3.7. The
correlation graph does show a pretty strong relationship between Lap Times coming down as Average Throttle increases.

Lap Segment Analysis, Pro Version Only

For road race courses, the program can break the course into individual segments based on accelerating and decelerating.
These can be viewed in the Track map as shown in Figure 3.8. The Track Map can be displayed at the Main Screen by

clicking on File, then Display Track map.

Figure 3.8 Track Map showing Segments.
s TrackMap

Animate  File | Segments

/EEIE

Lap1 Autarmatically Find Segments
Edit Current Segments
Shaw Current Segments

If you don’t like how the program
has automatically marked lap
segments, you can click on the
“Segments” menu command,
then select Edit Current
Segments. Then by clicking on
the track map, you will put in new
Segment markers. By Right
Clicking on existing Segment
markers, you will be deleting
those markers.

This is the starting point of the
Lap, as identified by the
horizontal line and the segment
marking circle. This is typically
where the Timer Beacon is set
up on the track.

\

Click on the Left or Right arrow buttons to move this Table to either the left side
or right side of the track map screen

When Editing segments, this table will appear. It shows each segment and its
cumulative track length in ft from the beginning of the lap (generally where the lap
beacon is positioned) to the end of that segment. As you edit segment markers, this
table is updated. When you are finished with editing, click on the “Done” button. To
abort the editing process (lose your changes), click on “Cancel”
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The software allows you to:
1. Have the program find segments automatically
2. Change, add or delete segments manually
3. Save segment settings, so the same settings can be used the next time you are at this road course.
4. Print the track map with segment settings

Once segments have been determined, you can choose to do a Segment Analysis type of report as shown in Figure 3.9. Here
the times for the individual segments for each lap are reported. A fictitious "Best" lap is also generated (2nd column from the
left) based on the best segment times from each segment. Then for each lap, a "Dif" column is generated to show the difference
between that segment time and the "Best" segment time. Then at the bottom is the cumulative difference between for the whole
lap between each lap and the "Best" lap. Note: For several reasons about vehicle attitude, speed, etc upon entering and exiting
each segment, the "Best" lap time is probably NOT achievable for this particular vehicle.

Figure 3.9 Lap Segment Analysis Report

Segment Times from each lap are shown with a column
showing the difference between the segment for that particular
lap (or the ent

E Road Race & Circle Track DataMite 7.2 Perlommance T g e s s e it proe s s

B3+ Back Print Feport Types  File HistoryLog  Single Test Multiple Tests  Corelation Help[F1)

| Type: Foad Fiate Laps 12,40 pm 08/14/2003 Time: 77.61  Event: New Hampshire
@ Comments

Trk Let: 850 Dty Alitude: 1674 MPH: 7467 Fun #: 14
Fun #: Sumpham of 5 Air Temp: 76 Pozition: 1 Desc: Practice

Segment Best Lap/1 |Dif. Lap 2 Dif Lap 3 ‘Dif. Lap 4 |Dif. Lap5 ‘Dif.
1 8.350 071 8.279 .00 8.534 255 g.452 173 2.415 136
2 1.541 1.550 .09 1.568 027 1.604 063 1542 ny 1.541 .00
3 9.850 9.850 .00 10,019 Rl== 9.352 02 9.859 .09 9871 021
4 4933 5.100 87 5014 081 5.043 115 4933 000 5155 227
5 11.850 11.850 000 12286 A3 11.876 26 12.488 B3R 12013 163
B 3480 360 70 3519 033 3.480 .00 3541 081 3.540 50
7 10,664 11.000 3% 10,754 120 10.812 148 10.664 000 10813 143
g 2955 3.200 245 3063 108 3.033 .a7a 2955 .00 3.055 100
3 4150 4,300 150 4183 033 4272 122 4150 .00 4727 077
10 5287 5.400 113 5267 .00 5.452 165 5.459 72 5344 057
11 2533 2B50 112 2538 .00 2633 095 2581 043 2587 043
12 8.859 8.990 REY 9190 A 8.973 114 9.056 REN 2.859 .00n
Lap 74386 75890 1.504 75.730 1.344 75.670 1.284 75.680 1.284 75.420 1.034

\

The “Best”, but probably unachievable lap time is shown in this column, and is
obtained by using the shortest segment times from all the laps.
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3.2 ASCI| Data Files (Pro version only)

You may want to use the results from the Road Race & Circle Track
DataMite Analyzer in other software packages. This could be for
additional graph capabilities, statistical analysis, data basing, etc.

Once you have created a report (as shown in Section 3.1), click on File
to write the results to an ASCII file with a name of your choosing. The
ASCII File command is possible any time a report is displayed on the
screen.

You can only save the results currently displayed on the Report screen.
If you want to write an ASCII file of a test file you have previously run,
you must open that test file first, then create a report for that test file.

ASCII File Options

Comma Separated

Select this option to insert commas between data points. Leave this
unchecked for data to be arranged in evenly spaced columns.

Include Text

Figure 3.10 ASCII Files Options Menu

Click on File from
Report Screen for
ASCII File menu.

Type: Circle Track Lapz

ﬁn
E : m. Save as ASCII File

ASCI File Options
Fest [* Comma Separated teer
[ Include Text |
0 [ Convert to Columns I
100 11
200 File Mame |E:\MyDocuments\MyHur‘] | 13
200 14
A00 Save File ‘ Cancel | 5
B0 . 1
i
Egg Enlier a valid file name [and path] to save gg
ASCI file. Refer to page 98 and 102 in
800 Uzer's Manual for definitionz of O ptions 3
a00 (39
1000 15
1100 oo S32
1200 Ir311 R

Uncheck this option to strip out all titles and letters, leaving only numbers.

Convert to Columns

If you do not select this option, data will be written to the file much like it is displayed in the report on the screen. Select this
option to have the report turned on its side, that is, the rows will become columns and the columns will become rows.

File Name

Enter a file name for saving this ASCII file. You can also include the complete path plus file name. Checks are made to ensure
what you enter is a valid file name and that you are not overwriting an existing file. If just a file name is entered, the file is
written to the Road Race & Circle Track DataMite Analyzer folder (directory), the folder which contains the DTM-RR.EXE

program file.

See Section 3.5 for more details on files and file names.
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Note: Also check Preferences, Section 2.2 for several Preferences which pertain to graph line colors, printing options, etc.
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Graphs are obtained by clicking on the Graph menu command at the top of the Main Screen. Figure 3.11 shows a typical graph

and a description of some of the basic graph screen items.

Figure 3.11 Primary Graph Screen ltems

Command buttons. Some commands can only be done through these buttons, some of these
buttons just provide a graphical button for performing action of some menu items.

Menu bar provides for several graph commands and options.

Graph Title, which can be changed by clicking on Format, then Edit Titles/Legend (Pro version).

Name of current Test File containing all recorded data, vehicle specs, etc.

= DataMite /inalzer v3.2 [ late model example.CFEG ]

Bacl File Format| View Graph Type Add Test History Log  Multiple Tests  Help

12 I 5 5 2 I 1 I 1 A

te model example #1
ngine RPM 3.1

E’nglne PM, Rear RPM RPM Steer, Throttle vs Time
1400
1200
1000
aoo
600

400

200

o 120 15.0 18.0 21.0  Time, sec

Format, then Line Style.

Graph Legend, which
describes the data
graphed. This includes

Name of the Test Results

file, the particular Run
graphed, Type of Data,
which data goes with
which file, if any
multiplier is applied to
the data. You can also
click on Data Type
names and the
corresponding data line
will flash. This is useful
to find a particular line
when several are
graphed. In the Pro
version, names in the
Legend can be changed
by clicking on Format,
then Edit Titles/Leaend.

The Lap #, or All (if all
data is graphed) is
included in the Test
Name.

\_ Horizontal X axis. The scaling of this axis can be easily changed as
described in this section.
If 2 or more tests are graphed vs Time, then buttons will appear here letting you shift
1 test with respect to another, a process called “time aligning” (Pro version only.)
Grid lines. The style or elimination of grid lines can be changed by clicking on
Format, then Grid Style (Pro version only).

Data graph lines. The style and thickness of these lines can be changed by clicking on

L Vertical Y axis. The scaling of this axis can be easily changed as described in this section.
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Figure 3.12 Graph Options Menu

The Graph Menu is shown in Figure 3.12. It is very similar to the Reports
menu in that you select what Data Types you want to graph from the list at = Graph Data
the top. Click on a Data Type to select, or click on a selected Data Type to
“de-select” it. Engine BPM [channel]

Rear HPM
Front RPM

Channel 4
Data Types Channel 5
Steer
. . T hrottle
The Data Types you can select are listed and defined in the Report’s F Brake v

section Table 3.1 on page 81. You are limited to selecting only 8 Data
Types for a graph.

Other Graph Properties

WL ik [ndividual Channels
Time/RPM/Distance Time -

What to Graph |Ju$t Lap # 1 ﬂ

Type Filtering [zmoothing] Mone -
10 7]

Other Graph Specs

Click on the down arrow button to choose either Pick Individual Channels

(as show here) or several choices of the special graph type of Engine RPM I:I
Histogram. I:I
. . Motes:
Time/RPM/Distance Gra ph D'ata Selected to Graph [3 types max):
- Engine RPM [channel]
- Rear RPk

Click on the down arrow button to choose either Time or RPM or Distance - Chaer
for the horizontal X axis of the graph. RPM is usually chosen for doing - Throttle
torque and HP curves for Accel to Meas Tq/HP type of runs.

What to Report

Select what part of the test session you want to make the report of: Make Graph | Help | Cancel | Print |
- All Data - Just Lap #2 (if it exists)
- Just Lap #1 - Just Lap #3 (if it exists), etc

Click on the down arrow button to choose either to report All the Data (all data recorded) or just a particular run. If you have
selected an RPM graph, you can only choose a particular run or lap.

Note: In the Pro version, you can also select which run to graph or report by entering the Run number in the History Log. See
Section 3.7.

Filtering (smoothing)

Click on the down arrow button to select the level of filtering (smoothing) to be done to the data, before the report is made:
- None - Medium
- Light (some) - Heavy (lots)

Select the lowest level that eliminates most (not all) of the 'jitter' in the data. Be careful not to 'over-filter', as this can
completely distort the data. The dip seen in the Graphs of Figure 3.13 is real and is due to exhaust tuning effects on this 2
stroke engine. Note that the graph with Heavy Filtering has lower Peak values than the graph with Filtering set to None. Also
note that the dip at 11000 RPM is not as deep with Heavy Filtering. This shows how Heavy Filtering can distort the data.
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Figure 3.13 Examples of Various Levels of Filtering

m. DataMite Analyzer ¥2.0 [ YAM-1000.CFG |
Back File Format View Graph Type Add Test History Log  Multiple Tests  Help

e llz] [el=zTale] el e vinse scaed
Corr Tq, Corr HP vs RPM [ vam100-0003 #1 —

50 e e———— s —{eiy

N .

100

a0

6.0

4.0 L L . L L . L .
G000 7000 aoon 4000 10000 11000 12000 13000 14000 15000 RPM
m DataMite Analyzer ¥2.0 [ YAM-1000.CFG ] [x]

Back File Fomat ‘iew [Graph Type Add Test HistonyLog  Multiple Testz Help

e [ el2 ] [eleTa ] ezl a]ru view]Eeses]

Corr Tq, Corr HP vs RP

CELLLLE e

160 po----qm----- SR TR = IR . |=orrTa
I I I I
: \
L T N T .,
h
i
L O S U N SOUUpUO N SN SO0 S SUPRI
i
i
100 _____ [ [ S P | I —— J: ______ | S O
T A NP o S T U R
[ e S oy VO S
40
6000 rooo 2000 9000 10000 11000 12000 13000 14000 15000 RPM
wm. DataMite Analyzer ¥2.0 [ YAM-1000.CFG ] [x]
Back File Fomat “iew Graph Type Add Test Histoy Log  Multiple Tests Help
el ] (<=l ] ==z 3 ] Fuvies]sst scae
Corr Tq, Corr HP vs RPM yam100-0003 #1
160 TTTTTRTTTTT e S [ FrTTTT T 1 T T T T —— > T [CDI’I’TG —‘
: /:./:/
L T e e
h
I
I
(21| (SSISTSSS, VSTRTESTS ) AP, FSTSSISTS, SYSSSSIE NSNS, SYSSSINS, | SRS SRS,
i
P A N T — LN
I
I
BINEEEEEEAEEEEE [ e S e S G e e S s ek
I I I I I
GO |-f- o R R e e e e
a0 H H H H H H H h H
EO00 7000 2000 aooo0 10000 11000 12000 13000 14000 15000 RPMW

Note that the peak is the highest and the valley
is the deepest when filtering is the least, in this
case None. These torque and HP graphs look
fairly smooth, even with Filtering = None, so
even None would be an acceptable for these
torque and HP graphs.

Filtering = None

In most cases for torque and HP graphs,
Filtering = Some is the best choice. The peak
torque and HP values for this graph are fairly
accurate and repeatable. For other types of
data Some or None is best. Picking a Filtering
Level too high can distort the data and cover
up problems with the data.

Filtering = Some

Note that the peak is the lowest and the valley
is the least deep when filtering is the most, in
this case Heavy. Heavy Filtering can hide
problems with data. Before you use Heavy
Filtering, be sure to check the data with
Filtering set to None first.

Filtering = Heavy
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Histogram Specs

An Engine RPM Histogram is a graph which shows the amount of time the engine spends at different RPMs. This information
can be useful for your engine builder in designing your engine. Your choices for the Type of Histogram include:
Including all RPM data, or just data when the engine is accelerating. Histograms when the engine is accelerating, is time when

the engine is probably wide open throttle, and is typically what you are more
interested in. Reporting the numbers in seconds of time, or percent time for Figure 3.13 B Typical Engine RPM
the whole run. Using percent (%) makes it easier to compare Histograms for Histogram

runs which may be quite different in length of time. o e —

. | Time s Engioe RPMs (Accelsonh) | i -

Histogram RPM Increment, Starting & Ending RPM

These specs determine the lowest and highest RPM which will be displayed
on the Histogram graph, and what RPM increment there will be between
different RPM points.

Figure 3.14 Graphing Multiple Tests, Basic Version

Graphs Com paring More Choose Add New Test Choose Add Last Test to add the

Than 1 Test (Basic Ver.) to open up the entire. last test you had added to the graph
Test Library from which for comparison. (Test Folder and

to choose a New Test. File name are shown for your info.)

There are 3 basic types of fests which can

be graphed in the Basic version: DataMite Analyzer ¥2.0 [ HEEDI]’EI__EFE |
e Current test results. These are ack File Fomat “iew Graph Type \Add Test Help
the.test results of th? test ,ﬁle ﬂ IZ Add Last Test [tkrausetpam-950 cfg) .
which you are working with on S Add Mews Test
the Main Screen. Corr T.:l=| Corr HP n
e Last test results graphed. These | o R T T oo T TSR
are the test results which you [ ! : : ! ! ! ! ! ! !

previously included in the graph
for comparison. This allows you a way to easily refer back to one particular test for comparison.

e Add Test lets you pick any test from the Test Library to compare to the Current test results. This test now becomes the
Last test results graphed.

In the Basic version, you can only compare 1 additional test to the Current Test. If an additional test is graphed for
comparison, the Add Test command changes to Remove Test. You must first click on Remove Test before the Add Test
command reappears so you can add a different test.

Graphs Comparing More Than 1 Test (Pro Version)

There are 3 basic types of fests which can be graphed in the Pro version:
o Current test results. These are the test results of the test file which you are working with on the Main Screen.
o  Tests marked in the History Log. These are the test results which you previously graphed, started new, opened, etc.
which you have marked “Yes” to graph in the History Log (see Section 3.7).
e Add Test lets you pick any test from the Test Library to add to the top of the History Log, and mark as a test you want
to graph. Since it is at the top of the History Log, it should definitely be included in the next graph.

In the Pro version, you can compare data from up to 6 tests, as long as there is room for the Legends (labels) for each graph on
the right side of the graph. Usually this ends up being about 24 graph lines, which could be 6 tests with 4 graph lines (for
example, MPH, Engine RPM, Tire Slip and Converter Slip for 6 different test sessions or laps).
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Figure 3.15 History Log (Pro version only See Section 3.7 for more details.)

Click on the History Button or the History menu item to display the History Log.
Click on Single Test to graph only the Current Test.
L 9 grap y

I's yd x|
[ o] [ B8] [l ][1s]

ESESES K

sl el ool s o] ruven]se scaked Click on Add

120.0

100.0

& Test History
Graph Tests Marked “Ye:

Steer, MPH Vs Tlme

Graph Current Test Orfy Clear {erase) History  Print  Help

. [Steerx 100

late model example #1

Test to pick a
new test to add

b [mPH

late model example #4

the graph to
the History Log
from the entire

! hentar run
v [Steerx 100

Test Library.
#2

Choose a ‘Graph’

option from the
menu bar to
close the History
Log and graph
the tests

Test File and Path

[Graph? [Std Graph Title

[ET @ MPH

identified by the

|W'in' "

‘examplezitilate model example.cfg Yes

examplesiribentor run.cfg es Bentar Fun

Sjunksjunk033.clg
Sjunkjunk033.cfg
Sexampleziiiomula vee new
\examplezitvformula vee watking

junk033
junk 033

ormula Yee

Yexamplesrmlate madel example 01.cfg late model example 5
Yexamplesmlate madel erample0l.cfg \;tc miadel 5

5

1
1

armula Vee New B

4

|F|uns|Graph Runs |Save?|Hun # |Test Date |T_l,l|:|e of Run
late model example 5 1. 4

2
1
1
1
1

12 0841342003 Circle Track Laps
12 0841342003 Circle Track Laps
12 08/13/2003 Circle Track Laps
12 08/13/2003 Circle Track Laps
0 07A12/2003 Custam [ha

20E201
0= 2000

14 08/14/2003 Road Rack Laps
45 09/14/2004 Road Race\ aps

menu option you
pick.

Win
Win

b

<

>

graphed, if there is

v

first race and Lap 2 from the 2™

Click and drag slide bar to
display entire History Log.
Some tests marked Yes
may be at the bottom of the
Log and not be visible now.

room (typically not
more than 24 graph
lines total).

This column shows the Standard name the program will display in
graph Legend for this test. Click on the name to change it.
Alternate names are possible by clicking on Format, then Edit Titles.

Click in 'Graph? column to select n:-r e-zelact tagt forGrap\ ng. Shide button right for more History info.
Click in this column Click here to specify which run or
to show Yes or runs to graph if more than 1 run in
remove Yes. Tests this test. The settings shown here
marked Yes will be will graph Lap 1 and 4 from the

Other Graphing Features

The next section discusses lists and discusses several other features from this screen, including:
e Printing
Eliminating Scale Multipliers
Displaying Comments and/or Density Altitudes for all tests graphed.
Single or Dual Cursor(s) to pinpoint the value of a particular point or section on the graph
Changing titles and legend names
Changing the scales to zoom in or zoom out
Time Aligning (moving one test forward or backward in time or distance for better comparisons)
Saving and recalling specific graph formats and scales.
Showing Track Map & Friction Circle and more.
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Printing

Figure 3.16 shows the options for printing graphs and how to access these options. Figure 3.17 shows the screen for changing
the Windows Printer Setup. Figure 3.13 shows how you can add information to a graph printout by clicking on Format, then
Edit Printed Comments and Data Output.

Figure 3.16 Printing Graphs

Clicking on the Printer button is the same as clicking on File and then Print Color.

Click on File to display the 3
print menu options

i DataMite Analzer w3, 2 [ late model example.CFG ]

3 Format View Graph Typs  Add Test  Histopwtog—Simgle-Fest———— Click here to print the graph in
color (solid lines).

Add Test to Graph /tﬂ | " > | | - ” N " S " 5 ( )

Print Color (solid lines) . Click here to print the graph in

Prink Black & White (dashed Iines)—":nme/ black & white (various styles

Windows Print Opkions
Using Dok Matrix Prinker
Mok Using Dot Matrix Prinker,

0 of dashed and solid lines).

ot Click here change the printer
or printer driver, page

Exit orientation, etc.
Select between these 2
N options for your printer type.

If you are getting a “break” in
the border around a printed
graph, try the other option.

[}
=
=
1
'
1
1
1
1
1
1
1
1
'
1
e =T =TS S S Sy
1
'
1
1
1
1
1
1
1
1
'
1
A
1
'
1
1
1
1
1
1
'
1
'
1
[ -

The Options (sometimes
called “Advanced”)
button displays a screen
for selecting various
printing and color
options. Try changing
these settings to correct
 Orientation ™ [ Paper certain print problems.

: T
[currently HP Laszeret lll on LPT1:)
9] Specific Printer:

[HP Laseret Il on LPTI:

@® Portrait Size: |Letter81/2x11in

{3 Landscape Source: |Upper Tray
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Figure 3.18 Adding Information to a Graph Printout (Most of these options have no effect on
the graph on the screen, only the graph that is printed.)

Click on these #s to change which Data Set’s (test file’s) comments and title you are working with.

%, Printed Graph Comments

L Click here to change the Test

" 2 Graph Data Setz [comments available for each Data Sef) Comments (comments which
®1: 02 appear on the Main Screen).
. Changes to Data Set 1's
Graph Titl
faph Tile: |grandam _#1 | Test Comment comments (the current test) are
Test Summary new converter (073/-2). new |~ permanent. Changes to other
Test Summaries are created by the starter, new flexplate_ tires 7 psi Data Set’'s comments are
program and include valve and port Throttle Stop ON temporary
sizes, test imes and dates, etc. )
They can not be changed by the
kit - = This one comment is printed
directly under the graph.
Include on Graph ; Graph Comment [1 u:u:ummn%pu(graph]
_ Titles to Use . _
Test Summaries . Comparison of the Grafid Am with the |«
-I- t [: t @ Std TI“BS 59 ETD . . .
oy -onmens Cl Alt. Titles The Titles to Use options give
Gragh Comment See Titles | you a way to reach the Menu in
Figure 3.26 to change the Titles
0 | Help | - and Legends of the graph.

\

\_ Check or uncheck these 3 options to determine what gets printed, and what options are enabled
and disabled on this screen.

— | Bottom
Section of
Printed Graph
Graph
150  Time, sec Comment
Comparison of the Grand Am with the 69 GTO
Test Summary and Comments for; GrandAm #1 Test
Type: Drag Race Runs 6:02 pm 08/19/2000 E.T..9.872 Summaries
Trk Len: 1320 Quarter Mile  Dnsty Altitude: 1533 MPH: 138.58
Run#1of 1 Air Temp: 74 60 ft: 1.449 Desc: Edgewater bracket race
new converter (073/-2), new starter, new flexplate, tires 7 psi
Throttle Stop ON
Test Summary and Comments for: 69-GTO #1
Type: Drag Race Runs 12:44 pm 07/14/2000 E.T.: 11.539 Event: Quaker City PM
Trk Len: 1320 Quarter Mile  Dnsty Altitude: 3500 MPH: 111.94  Run#: 1 — | Test
Run # 1 of 1 Air Temp: 84 60 ft: 1.536 Desc: 1st time run Comments
.046" rod; weight=3705; 1st 10 pairs - bad track; anticipated 3rd light - very early
400 GTO Automatic (TH350)
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Cursor

The cursor feature is very useful for determining or comparing the value of the graph lines at various places. See Figure 3.19
for explaining the use of the cursor.

Figure 3.19 Cursor Features and Commands

Cursor line,

usually pink or

green, Click here to turn cursor ON.
depending on

background Click here to turn cursor OFF.

color.

Click on these buttons to move the cursor left or right. Hold down the
<shift key> while clicking these buttons and the cursor moves faster.
You can enable the cursor by clicking on View, then Turn Cursor On.

= DataMite Avalyzer 3.2 [ late model exanpl:.CFG ]

The value of each
graph line at the
late mogel example #1 cursor 1S dISplayed
. |steer 432 here.

late model example #4

b wPH 836

1 rhentorrun #2
! |Steer 336

L The X value of
the cursor is
shown here, in
this case 7.550
seconds.

Time 7.880

You can also enable the cursor by single clicking on a graph

line at a data point. This also provides a quick way to move
the cursor from 1 area of the graph to another. (Do not drag

the mouse while clicking or you will zoom in on that area.)
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Two (2) cursor
lines, usually pink
or green,
depending on
background color.

Figure 3.20 Dual Cursor Features and Commands

Once you have surrounded the section of graph you want
to analyze, click on one of these 3 buttons to display the
Average, Maximum or Minimum for each graph line in the

legend o,n the right side of the graph.

Click here to turn Dual Cursors ON.
Click here to turn Dual Cursors OFF.
Click on these buttons to move the Left cursor left
or right. Hold down the <ctrl key> while clicking
these buttons to move the Right cursor. Hold down
the shift key also and the cursor moves faster.

Ill IIEHM\HEE ESEY| <-ll
MPH vs Time

late model E}{a...A.-g #1
. |Steer ZBR

late model exgmple #4

MFH 921

hentar run/ #2

Steer 270

A

60.0

Average button was :

clicked on, so Averages

Section of Run
are displayed here.

being Analyzed :
T R Y e, Sl
Time between cursors
is displayed here.
200 p------oglao- - , v <
r : U :
. —
15.0 18.0
[ 1 S USSR DUPRD AU SR AU E...-........-E_ _____________

Once cursors are displayed,
you can move the Left one
by simply clicking on a line.
Hold down the <Ctrl> key
while clicking on a line to
move the Right cursor.
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Changing titles and legend names (Pro version only)

Many times you may want to customize a graph by displaying and printing labels of your choice. Click on Format and then
Edit Titles/Legend to bring up the menu shown in Figure 3.21 which will allow you to do this.

Note that the names you enter here are for a particular position in the graph legend, not the particular file. The name you enter
for Grp 1 (group 1 or the first file in the legend) will stay with first group in the legend, even if it is now for a different file.

For this reason, it is often better to enter a descriptive “Graph Name” in the History Log that will stay with the particular file,
and not use this method of changing names. This feature is very useful for printing a particular graph, or one time

modifications.

Figure 3.21 Menu to Edit Title and Legend

This is the list of Standard names the program uses unless you click on the Use New
Titles button below. Select (click on) a Standard name you want to change. The
Standard Name appears in the edit box, along with the current New name if there is
one. Once you have selected a name from this list (that row will be highlighted)
it is easier to use the up and down arrow keys to select the next item to edit than

clicking the item with the mouse.

This is the list of New names the program will use if you click on
Use New Titles. If a title in the List of New Names is blank, the

program will use the Standard name.

w. Edit Graph Title and Legend

izt of Hew HNames

Lizt of S5td Hames

Corr To, Corr HP... frhaust Comparis:a

YamlOd-0002 =t =
Ttm 1: Corr Tg b
Itm Z: Corr HP il

/ Standard name from row selected.

Tip _ . . New name for you to edit. Other options
Click an the itern in the list above yedl want ta madify, [k M arne include clicking on the Copy Std Name
and any Mew name appearz belafy, ou can modify | 2N Name.
Then use the up and down grfow keys to mowve to the nest ikem. to New or Blank Out New Name buttons.

S5td Hame Being H;ﬁéed Mew H}léu be Editted

fram100-0003 #1 7 | [10" Edhaust Flex |
Click here to close this menu and use
Copy Std Hame to Hew Blank Out Hew %E the New names you have entered.
Where New names have been left
Copy All 5td to Hew Hames Blank Out All/léu Hames blank, the Standard name will be used.
Usze Std Titles Usp/New Titles
Cancel Help
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Changing the scales

Many times you may want to change the scale of the X or Y axis. This may be to show an area in more detail or to match the
scales of a previous graph. The Pro has several ways to change the scales as shown in Figures 3.22 and 3.23.

Figure 3.22 Changing Scales for the X or Y Axis

Clicking on these buttons shifts
the graph left, right, up or down.
Hold down the shift key while
clicking on them and the graph
moves farther each step.

Clicking on these buttons zooms in or zooms
out on the graph, either vertically or horizon-
tally Hold down the shift key while clicking on
them and the graph moves farther each step.

Click here to restore “auto-
scaling”. That is where the
computer picks the scale to
show all the araoh in aood detail.

| DataMite Analyzer v3.2 [ late model example.CFG ]
Back File Format  Wiew Graph Type Add Test History Log Ainge Tegt Yelp

1 5 e 5 B 3 I |
Steer, MPH vs Time late m3 s

I e | [oteer “z— Click here for menu in Fig 3.23

late model example #4

You can use the mouse to
outline an area to be zoomed in
on. Simply click on the mouse
key in the upper left corner of
the area, then hold the key down
and drag the mouse to the lower
right corner of the desired area.
A box will be drawn as shown.
When you release the mouse
key, this area will fill the whole
graph. This feature is disabled if
the cursor is turned on. Also,
start the upper left corner well
away from a graph line or the
program may turn on the cursor
instead.

100.0

b |mPH 2.1

bentorrun #2
1 |Steer 270

a0.0

50 SR R 5 S Ceeeeeeeeeesh Time 10110

Figure 3.23 Menu to Specify Graph Axes Scales

This menu can be obtained 2 ways. You can click on View in the menu bar then Specify Scales
(axes), or click on the Set Scales button, the right most button on the graph screen.

Depending on the type of graph data you currently
working with, one of these 3 sections will be enabled.

These 3 menu options let you save, open (recall) and delete combinations
of scale settings for standard types of graphs you often make.

Graph Scales The current scale limits are

Open Spved Scafe Seftings Save Curent Scale Settings [elete Saved Scale Settings loaded when this menu opens.
RPM Data Time Data - ; Change any or all these to most
[Max RPM 4500 [Max Time, sec  [15 - [Max Distance. ft [10 any value you want.

[Min RPM 2000 [Min Time, sec [0 [Min Distance. ft [0 Click the Turn Autoscaling Off

[Max Recorded [¥) Data 320 [Max ¥ Data 7000 [Max ¥ Data /M button to turn Autoscaling Off to
[Min Recorded (Y] Data _ |0 [Min ¥ Data 0 W 0 enable changing specs in this

| ! menu.
o () AutoScaling ON [computer picks scaleg/

Click on OK to have the graph

(@ AutoScaling OFF [use specs given above]
redrawn to these new scale
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Time Aligning (shifting) Graphs

Many times you may want to realign 1 graph with respect to another, for example to line up the start of a run, a shift, etc. The
program allows you to shift (advance or delay) one test over another on the graph, as shown in figure 3.24.

Figure 3.24 Showing Options to Shift Data from 1 File Over Another File

Example of Graph before Time Aligning Example of Graph after Time Aligning
wm. DataMite Analyzer v2.0 [ YAM-925.CFG | wm. DataMite Analyzer v2.0 [ YAM-925.CFG |
Back File Format “iew Graph Type Add Test History Log Single Test Help Back File Format “iew Graph Type Add Test History Log Single Test Help
; i [ 2 A e Y )
vam?100-0003 all Coarr Tq, Corr HP vs Time yami 00-0003 al

""" P S S S S Sy | LI B R e e §
| I I I ' ' I I I I ' '
| I I I ' ' I I I I ' '
LE - T S N SUN A SO I 0 O A RO VA SRR SO AL
1 1 1 i I 1 I 1 1 i I 1
f i i i d d Corr HP i i i i d d Corr HP o

7 S : : '

Click here to shift the selected test

5.0 75 10.0 125 150 17.5 20,0 Time, sec 5.0 75 10.0 125 150 17.5 20,0 Time, sec

The test you are shifting is

w DataMite Analyzer v2.0 [ YAM-925 CFG ] identified by printing the name
Back File Format “iew Graph Type Add Test History Log  Single Test Help d Outl]ne |n brl ht |nk

2 (LI BTl (<111 Fa=lElarave]s e an gnt pink.

Corr Tq, Corr HP vs Time gam_?_UE(UUEB A
e T e Pt i i el s ﬂ7_ The number of seconds
e S S SR Lo L ______. [¥am-850 all each test has been shifted
; ; is displayed here.
(TN B S e e S S S S S eSS SN S SS S SSS AP \Eass AR R R R LR
/\T\ )/_\ | To switch to a different file

for time aligning, click on
one of the graph data types
for that file.

Click on View for other Shift options.

alyzer v2. 0 [ YAM-925.CFG ]

: _ Click here to show the amount you have shifted
mnat | Vigw Graph Type Add Test HistoryLog  SiQle Test  Help each test.

Ii" v z':":"'”_ |1 = *1  Click here to return the graph to its “unshifted”
T Full View / —  original condition. Note that the program remembers
r Specify Scales [axes] / the amount of shifting for the displayed data until you

/ A close the graph screen, open the History Log, or pick
/ : different file(s) to graph.

v Show Adjuzted Timing
Show Original Timing

== Peset Timing to Origingl Timing T Click here to zero out the amount of shifting you
Tirning Shift Size 001 Seconds have done.
-+ Tum Cuser On 01 Seconds N Click on Timing Shift Size, then select the amount of
v .1 Seconds time you want the selected test to shift for each click
: | | 1.0 Seconds on the Shift Button. Note: You can also hold the
S R ——— . "EEETEr o i Shift key down while clicking the shift button to shift
' | | | \ a much larger amount.
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Saving and recalling specific graph formats and scales.

A Graph format consists of all settings in the Graph Options Menu shown in Figure 3.12, which includes the graph’s Data
Types, Filtering, What to Graph, etc. In addition, it includes the scaling of the X and Y axis (if the graph is not auto-scaled),
or the fact that the graph is auto-scaled. These saved formats make it easy to switch between 2 or more completely different
graph types, by simply pressing the <F3> key. See Figure 3.25 below.

Figure 3.25 Graph Format Options

Click on Format, then Save/Open/Edit Current Format (or
simply press the <F3> key when in the graph screen) to
istoylog 5 | pe presented with the Graph Format screen shown below.

I . DataMite Analyzer ¥3.2 [ late model example D2.CFG ]
Back File | Format “iew Graph Type  Add Test

5

ll Save/Open/Edit Current Format F3
5;}:;: ?S;:jz E::E: Eﬁlw Iog] Click on one of these saved Formats for it to appear
= — in the “Graph Format Name” box below this list.
Dt T ’ Then you can click on the buttons to either Delete it
Line Style v (click on Delete button) or use it (click on OK button).
BOL E i Titles/Legend
Edit Printed Comments and Data Dutput
Grid Style
400 Back Color G ==1 To save the current Graph Settings
I A 1 BAL (Graph Options menu settings and

graph scaling), type in a name in
the “Graph Format Name” box and
Back File Fomat “iew Graph Type Add Test/ History Log  Single Test Help click on the Save button.

4 I T 1 e s

Click on Close to close this
Format screen.
i [Iatemndelexampleﬂl fa——

[ late vmodel example #3——

[C Keep Vertical [¥] Scales

™ Keep Horzontal [+] 53

[ Tum &uto-Scaling OFf If . .

T P et ey the graph is current Auto-Scaled (computer is
400 Current Graph Farmat iz Auto-Scaled, H grap ( P

zaved scales will have no effect

1
1
1
--------- +
1
1
1
L

200 f-----p . v
f !
.0ao \"" Graph Faormat Mare : E
[Tq&HF vs RPM G0006500 _Save | 120 4.

(114 I Delete I Close 5

o SR ——— = "SE. +

picking the best scales), you can click on “Turn
Auto-Scaling Off” and then choose which axis’s

S B0 b o= oo oo m ool | scaling to save with this format.

1 i s P de--- - demmm e - Tirne, sec
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Showing Track Map & Friction Circle and more

If you click on View, then Track Map/Friction Circle/More you will add the 5 sections shown in Figure 3.26 to the bottom of
your graph. These sections make it much easier to visualize what the car and driver are doing and exactly where on the track
you are at any particular time on the graph.

]
I i, DataMite Analyzer ¥v3.2 T !aie model exanple 02.CFG

Figure 3.26 Showing Track Map Data and More

Back File Fomat | View Graph Type Add Test History Lo

v Full Wiew
Specify Scales [axes)

Show Adjusted Timing o

Click on View, then Track Map/Friction Circle/More to get
the view shown below.

See Section 3.10 on interpreting the Track Map and
Friction Circle results.

Show Original Timing
Rezet Timing ta Origidal Timing
Timing Shift Size

600 F---

L

Turn Cursor On / :

Lk

Track Map/Friction Circle/more

I ot :

A00 --- Carrection Factors

Test Comments

200 F---

i, DataMite Analyzer ¥3.2 [ late model example 02.CFG ]
Back File Fomat View Graph Type Add Test Historw Log  Multiple Tests  Help

This section shows the relative brake, throttle
and steering wheel position and motion. These
signals are what ever you have assigned as
“Brake”, “Throttle” and “Steering” in the
DataMite specs.

ESESEEEIRENEIE RO
Click onagraph |-=—==—=—====}---------r-------{--f----
line, the Track A

Map or Friction
Circle to have a
cursor line drawn
and cursor
“circles” drawn
on the map and
circle for that | ;
particular pointin | U N WA
time. This |

featureletsyou | 7 Y
easily find points :

_________________________________

_______

This section shows the relative position and
motion of the shock sensors. The Red line
connects the 2 rear shocks. This is a rear
view of the car and this line is drawn with a
longer line to simulate it is closer to the
viewer. The 2 front shocks are connected with
a shorter, blue line. This section is good to
visualizing general trends, but much more
detailed results are available in the
Suspension Analyzer software.

_________

_____________________

This section shows relative
engine RPM on the Tach
Gauge and relative vehicle
speed on the bar graph.

of interest [Tt/ i Y I R Vi e
auickly. : : :
I R T & LRt t EELEEERICE EFEEEERS CEPEE e fesesscssceseq
i i
= ' ' ' Time  8.430
.0 3.0 6.0 9.0 12.0 15.0 18.0 21.0 '
Lili3 | Run | I]p;ioﬂs | Help | Performance Tyénds' Suspension Analyzer offers much more detailed analysis \
| i Shn}iﬂovement: Wigw from Rear \\
Fed-Rear ueFront || NN |
Brake Thiattle 0 MPH 120
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The 5 sections at the bottom of the graph consist of, from right to left, as identified in Table 3.2.

Table 3.2 Graph Track Map Sections

1 Track Map The Track Map is described in detail in Section 3.10. If you click on a point on the
map, then the circular “cursor” identifying that point is drawn on the map. At the
same time, a corresponding “cursor” is drawn on the Friction Circle for the same
point, and a vertical cursor line is drawn on the graph. The values of the graph at the
cursor are shown in the legend at the right side of the graph.

2 Friction Circle The Friction Circle is described in detail in Section 3.10. If you click on a point on the
friction circle, then the circular “cursor” identifying that point is drawn on the friction
circle. At the same time, a corresponding “cursor” is drawn on the Track Map for the
same point, and a vertical cursor line is drawn on the graph. The values of the graph
at the cursor are shown in the legend at the right side of the graph.

3 Steering, Throttle, This section shows the relative brake, throttle and steering wheel position and
Brake motion. These signals are what ever you have assigned as “Brake”, “Throttle” and
“Steering” in the DataMite specs. If the steering wheel’s motion seems to be
opposite of what the actual motion is, then click on the Options button and you can
change it. See the explanation below. The term “relative” is used because before
this section is drawn, the program finds both the maximum and minimum values for
the brake, throttle and steering channels. Then the program “auto-scales” these 2

bar graphs and the steering wheel motion to show good resolution of this movement.

4 Shock Movement This section shows the relative position and motion of the shock sensors. These
signals are what ever you have assigned as “RF Shock”, “LF Shock”, “RR Shock”
and “LR Shock” in the DataMite specs. The assumption for this display is that as the
Shock Signal gets larger, that the shock is extending (getting longer). The Red line
connects the 2 rear shocks. This is a rear view of the car and this line is drawn with a
longer line to simulate it is closer to the viewer. The 2 front shocks are connected
with a shorter, blue line. This section is good to visualizing general trends, but much
more detailed results are available in the Suspension Analyzer software. See
Section 3.8.

5 Engine RPM, MPH This section shows relative engine RPM on the Tach Gauge and relative vehicle
speed on the bar graph.

There are 4 Option buttons above the Track Map, which control this section of the graph. These are explained in the Table 3.3
below.

Table 3.3 Graph Track Map Option Buttons

1 Off Click on the Off button and these 5 sections will be removed and the graph will go
back to full screen.
2 Run Click on Run and the cursor position will automatically start to advance around the

track and you can get a sense of the motion of all vehicle parameters on these
displays. Note that the timing of these displays will NOT match what happened on
the track. If your lap time was 20 seconds, a lap could be displayed here as only
taking 10 seconds or maybe 40 seconds, depending on your computer’s processing

speed.
3 Options Click on the Options button bring up the Options screen shown in Figure 3.27.
4 Help Click on help for basic explanation of these options.
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Figure 3.27 Graph Track Map Options

Engine Sound is not working at the time of printing
. Track Mapping Options )ﬁi this manual.

" Options
|E ngine Sound Iﬁ

o - = This number changes the scaling of the Friction
e B oo ol fom (BT M Circle. The highe?the number, St;he more likely all
|Steering Movement |+ iz Left j data will be displayed, but the harder to read the
data in detail. The program will round this to the
~Mote: nearest 0.5 G.

These zettingz change how the Track Map,
Friction Circle, etc are presented.

Keep Settings | Helpl Eancell Print
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3.4 Printer Output

The Road Race & Circle Track DataMite Analyzer can print the tabular test results of a report for a permanent hardcopy by
clicking on Print in the menu bar or the Printer icon. The menu of options shown in Figure 3.28 will appear. Check the

options you want to use for the printout by clicking on any or all of the Option boxes. All options and buttons are discussed in

this section.

Click on Print or the Printer button
(shown hidden here) for the Printout
Options menu shown to the right.

This options lets you choose the
printer or printer driver being used by
Windows and also page orientation.

im. Print Reports Options

Figure 3.28 Printer Button and Print Menu Command Options - Report Screen

E Drag Race DataMite ¥3.2 Performance Trg

Frint R ezultz

fint Feport Tepes  File  History Log b

Clrl+P Lnz

Wiindows Printer Setup

rogram Printer Setup
Feet Engine RPM Front Wh

rker b

[“Hnchude Log Book Entries!
¥ Include Test Comments
[ Request Report Comment
[ Include Test Summary

[ ude DataMite Specs
[ Include Yehicle
[ Larger Fonts [print size]

Print

port Using These Specsl

" Test Results Report Options
¥ Include 'W‘Eg/ﬂﬂ{tﬂtagmies to Print

Main Log Book Summary
[T Suspension Summary
[T General Engine Specs
[ Engine Fuel Metering
[T Engine Mech. Checks

Check this one box to
enable choosing which “Log
Book Categories to Print”.
Leave unchecked to omit
printing any Log Book info.
Pro version Only.

[ Engine Other Checks

[ Converter Records
[ User Defined Records

Tip
Cloze See page 141 in
rmanual for more info.

To Pick 'Log Book Catagonies' ]
Check nclude Log Book Entries'
to enable the options above.

Check or uncheck these

options, then click on this
button to print the current
report with these options.

Test Results Report Options

Include Track Conditions

Include Log Book Entries (Pro Version Only)

Include Test Summary
Include DataMite Specs
Include Vehicle Specs

Select these options if you want all the specs from these menus printed with the report. This will add 1-2 pages to the printed
report. Important: Check Include Log Book Entries to enable you to pick which Log Book Categories to include in the
printout. Uncheck this one option and no Log Book Entries will be included.
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Include Test Comments

Select this option if you want all the comments for the Test File printed with the results.

Request Report Comment

Select this option if you want to be asked for a comment for each particular report you send to the printer. These "report
comments" are useful to identify important points for future reference, like engine modifications, special test conditions, etc.

Larger Font (Print Size)

Check this option if your particular printer is printing the results with a small print font. This option will increase the font size

for some parts of some reports. Also see Preferences for Selecting Printer Fonts, page 26.

Figure 3.29 Print Commands under File Options (Pro Version Onl

B DSEMI o Engine Specs [ YAMAHA ==

Ell= Edit H Back | File__Help

"Eng W .
Eng Open Example Engine [ |Flueprinted Yamaha | ] . 0
Test&El | Far  OpenEngine =] = Click on File in some
2047 Bd ~gho  SaveEngine b e menus (Main Menu,
TE15 o | [Typ  SaveEndiness Head(s) | [stock | Log Book, etc) to
Eoroid | | #C E:::t bk ok oot | [Cam = | display these Print
013 Cof | BOE e Print Setup VivDia PotCCs R Ratic  Lash Options.
! o 5. 97T p=y r= s, u: rmmor. 11.0 ccs Ik | | | | | | | | |
e5l a
[Brint TR Block [Shark | Exh [ 11 11 1T ] |
Other Print Options

Other menus have print menu commands
or print buttons as shown in Figures 3.29
and 3.30. Graphs have their own set of
print options. See Section 3.3.
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Figure 3.30 Print Button

Engine Accel. RPM/zec -
Dyno wheel RPM

Calcd gear ratio

Clutch/converter shp, %

Obszerved llywheel torque

Observed flywheel HP
Comected flywheel torque
Comnected flywheel HP x

. Other Graph Specs

[Time or RPM Graph |j|

What to Graph |Just Power Run #1 j|

[Filtering | Light [some) j|
MNotes:

Data Selected to Graph [4 types max):
- Comected flywheel torgue
- Comrected fywheel HP

Make Graph | Helpl Eancell Pl‘lll

Many screens and menus
have a Print button. Click
on it to print that particular
screen or menu.
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3.5 Data Libraries

The Road Race & Circle Track DataMite Analyzer allows you to save recorded DataMite Data and related specs (Vehicle
Specs, Track Conds, etc) to the Test File Library under a name of your choosing. You can then open these test files out of the
Test File Library in the future for comparison or modification. The Open window is explained below.

Figure 3.31 Test Library Options

Click on File, then Open (from all saved tests) to display Test Library shown here.
Click on File, then Save or Save As to save current test and specs to the Test Library.

Total # Tests in Library under this Folder

E Aoad Race & Circle Track L
File Edit Graph HReport Track Copgd

Details |

Name of chosen Test
(currently highlighted
Lap # 3 in Test List)

LogBook Datatdite “ehicle Preferences  Help

Open Test File

312 F B : ;
Pz — Click and drag slide
Run |13 Tests in Library [Chosen FIIW example 02.CFG —  bar to view all Tests
23 TCT-LAPS.CFG Pt ~inlist
22 Farmula Ve Mew Hampshie. CFG __+—Engire i AutaTst0432 jw
21 | |FormulaYes Watking Glenn,CFG Type of Rur: Circle Track Laps " Preview of Test chosen
1 farmula vee watking glenn-1.CFG . ; )aei(l_/—-"_
lap timer try 02.CFG ﬁ![ Elempt. 83555 T E”'2%ESS1 f o
21 ir Densty: ap Time: 20. - . .
| Ll e AlBAD D) A Dy 2858 et Potior = Single click on a Test
wind MPH: 10 &yg MPH: 50,00 | to choose it for
13 Late Model Example. CFG by i — . .
15 |late model example0l.CFG Time: 3:07 pm Date: 08/13/2003 preview. Double click
17 ROADRACE.CFG Super Late Model - 1/2 Mile Flat Track ﬂ to immediately open it.
15 El[_',' Sgﬁl:kl:?\fﬂmmﬁ'ltﬁ U-& -_::EEG Asphalt 2003 Lefthander Marte Carla i
Iy o Tawel Lzl ],
16 | Ty Shock Traveldl CFG Tests can be saved
15 / under various
14 hd! categories (folders) to
14 Fod / L. help you organize
4 ocers V4 o large #s of tests. Click
14 @ List &1l Fles by File M ed-old - T.||:|: Click on a .
13 e e Elliot diferert Folder on a different name
- Ligt by File Mame [inciude Run Date] Ernanuel name ko displap all here and a different
' List by Fun Date (include File Name Evanz the tests saved list of Test Files will be
' . o E I under that Folder L. )
Files Mat Filtered (2l files listed) Ez:mEIEEDH e L. displayed. The name
examplzsDuno “Folder” was called
, Open | Filter (find] | Advanced\l Delete | Add | “Track” in the DOS
/Eancel | Help\ | Delete | ~Right click in list above for more Folder Options version, but can be
/ ) | \ changed in the
B [30 502 ] > U VT v
" / 2 | \_ 3 A : Preferences menu to
Click here to most any word.
delete the

chosen Test.
Click here to bring up

Click here to bring up the Filter Options menu standard Windows File Open
where you can select to show Only tests which screen, to let you open a f||e
fit certain criteria. See Section 3.6. in most any folder (directory)

and disk drive.
Click here to bring up “on screen” help.

Click here to close the Test Library with No changes (without opening a test)

Click here to open the chosen Test

Select one of these options to list the test files alphabetically, either by test file name, or by run
date. This option can save you time looking for a particular test file. (Pro Version Only)
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Open a Test File

To open a test file saved in the Test Library, click on File at the upper left corner of the Main Screen, then on the Open (from
all saved tests). In the Pro version you have an additional option of “Open (from History Log)” which will be discussed in
Section 3.7.

You will obtain the window shown on the previous page. Single click on one of the tests in the list, or click and drag the slide
button on the right side of the list to display more tests. Once you single click on a test, it is now the Chosen Test File and a
preview of the test is given in the Preview section. If the file you chose was not a valid Road Race & Circle Track DataMite
Analyzer file (either Windows V2.0 or the older v1.x for DOS), the program will tell you and you can not choose it. Tip: Once
you click on a test and get a preview, use the up and down arrow keys to go through the list test-by-test getting a preview of
each test.

Once a test has been chosen, you can delete it by clicking on the Delete button, or Open it by clicking on the Open button in
this window. You can also click on a different test to Preview it or close this window and return to the Main Screen without
choosing a new test file.

If you are sure of the test you want to open, you can simply double click on it from the Test List. This opens the test without a
preview and closes this menu.

Note for Pro Version: You can also save sets of Vehicle specs to its own separate library. This is done very similarly as
with the Test Files, except you click on File, then Open from the Vehicle menu. See Figure 3.32.

Figure 3.32 Engine File Options (Pro version only) c t Vehicle File N
urrent Venicle rile Name

g Road Race & Circle Track DataMite
HENNEN & Vehicle Specs [ Untitled ]
Detaile Back | File —Hetr—

"¥Yeh Mew
2R
@ Open Ezample Yehicle

Tot
@ _ Open Saved Yehicle

Click on File in the Vehicle menu to Open a set of saved
specs, or to save the current set of specs in just that screen.
This allows you to build libraries of Vehicles for easily
creating new tests in the future.

¢ New blanks out the current specs and comments.

800
23 I |m S ave Yehicle -35 ¢ Open Example opens a library of example specs
22 Re:  SaveVehicleds el provided by Performance Trends.
21 — o Open Saved opens a library of specs you have saved.
21 Froi  ‘windaws Frinter Setup 3.6 e Save saves the current specs to the same name as
21 Dy Nt — these specs are currently called.
20 Print Blank ‘worksheet | e Save As saves the current specs to a new name that
13 A you will enter.

Save a Test File

Before you discuss saving a test file, it is important for you to understand how the program opens and uses test files. When you
open a test from the Test Library, you are only using a copy of the test. The original test file is kept in the library.

As you make changes to the test, they are only made to this copy. The original file is not changed. If you want to delete your
changes, you can simply open a fresh, unchanged copy of the original test file from the Library. If you want to keep your
changes, you must save them. This can be done by clicking on File, then Save. You are also asked if you want to save your
changes whenever you open a new test, and the program has detected you have made changes to the current file.

110



(C) Performance Trends Inc 2004 Road Race-Circle Track DataMite Analyzer Chapter 3 Output

Figure 3.33 Saving Test File Options New name to save test data to. Leave unchanged

and click OK to save to the current test name. (This
would be the same as clicking on File, then Save.)
Click on name in the box to change it, then click OK

Click here to to save it to the new name. Note: The test name
save specs must have a CFG extension. That means it must
Click on File to New Test end with .CFG. This will be added to the name by

then Save As to name shown the program if you do not add it yourself.
bring up this

Save menu.

Name of current test file you are working
with.

|E DataMite Data Analyzer v2.0 Performance Treads [ CAMTEST.

Edit T est Conds Click on the down arrow button to pick a

different folder to save this test to. Note
that the top choice in this list is “Add New
Folder”. Pick this option and then you can

Graph Heport Engine Datakfite Dypno  Preferet

[Test & Er = /= E n type in a new folder name, This new
epd W Save a Test File —  folder name will be added to the list so
2. 047" Bo )
that you can save the test file to that
Te15 5y Mew fest Name [CAMTEST2.CFG /| folder if you wish. The word “folder” can
— ——  be changed to most any word in the
P37 cid 2 Folder Name | tkrause? ~] EkEE; Preferences menu. In the previous DOS
.99 Corr. version, this was the “Track” name.
[Néw Folder Hame | | —
~Test Dat. Type in a New Folder Name here if you
=——Trr  OK | Cancel | Help | Advageed | — select “Add New Folder” as the Folder
M Name.
1 Enter a Mew Test Mame and click an DK, The curent \___ ) Click here to bring up standard
2 B | Test name is given should pou choose to rmadify it Windows File Save screen, to let you
3 5o | slightly fu:ur_the new name. Use the Delete key to eraze save a file in most any folder (directory)
1 B thie name if pou want a completely new name. - - - and disk drive, and to most any file
5 5t | IF you want to save the Test under a different Folder L name (Pro version only). Note that
G Bl | name. click on the down arow buttan and select ane. files saved this way are not found in the
7 gz | Select the top choice of ‘Add Mew Folder' and pou wil standard Test Library and are not
a gr | be asked for a new Folder name to add to the list of “searchable” using the Filter options
g g, | Folders discussed in Section 3.6.
10 ST it LARTS T T

To save a Test File, you will be presented with the Save Window as shown above. The program suggests a new test name
which is the same as the current test name shown at the top of the Main Screen. If you want to save your changes to the same
name, simply click on OK. This will update the current test file with your latest changes.

If you want to save the current set of test specs with your changes to a new name (and leave the current test file in the Library
unchanged), then click on the suggested file name and modify it as you want. For example, in the window shown above, you
may want to add 2 to the current name CAMTEST to create CAMTEST?2 to indicate this is the 2nd revision of CAMTEST.
This is the safest way to make changes, because you can always return to an earlier version and see what you had done.

The test name must have a CFG extension. That means that the test name can be most any name of up to 8 characters or
numbers, but it must end with the 4 characters .CFG. If you do not add the .CFG to the name itself, it will be added to the
name by the program.

Because the DataMite is a 32 bit program (not compatible with the older Windows 3.1), it can use most any type of file name.
The names can be up to 50 characters long and can include spaces, and upper case and lower case letters. However, there are
certain limitations for file names, as they can not contain certain characters, like / \ : | > < * ? “ | The program will
warn you if you use an illegal character.
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Test files are saved to folders (directories) you have created in the DTMDATA folder (directory) in the DTM20 folder
(directory) under PERFTRNS.PTTI folder (directory). You can copy Windows Road Race & Circle Track DataMite Analyzer
files from programs on other computers to this folder (directory) and they will be found by the program. The Windows

Version 2.0 will read files produced with the older DOS v1.1 or 1.2. Just copy them into a folder under the DTMDATA folder
(other than the Examples folder). The Save to Floppy and Open From Floppy commands discussed on page 18 are an

alternate, perhaps easier way to copy files from one computer to another.

The method of saving an Engine file is exactly the same as complete Test Files, except that you access the Save menu by
clicking on File at the top of these individual menus, as shown in Figure 3.29. These files are saved to the ENGINE folder
(subdirectory).

Advance Open or Save Screen
Figure 3.34 Advanced Open or Save Screen

If you click on the Advanced

i T
button in either the Open or Save Open a File I B3 |
As screen, you will obtain the File name: Eolders:
screen shown in Figure 3.34. ﬁ | d-\vhwin\cam-a.__\examples
From here you can access most any Cancel |
file on the computer on most any ccB034-5.104 — A dh —
disk drive. AL U {3 vbwin Network. ..

xcritrk_pti = ) =
xdrag_pti cam-anzr
3 camdata
5 examples I™ Bead only
Lizt files of type: Drives:
|All Files [=.7) =] | = d =]

Tips to Advanced
Users:

DataMite test files actually consist of 3 files:

1. .DAT file (which is the recorded DataMite data)
2. .CFG file (which is the configuration file, including DataMite specs, Vehicle Specs, Engine Specs, etc.)
3. .LAP file (which is the Lap or Run file, identifying where the beginning and end of each lap or run is in the .DAT file)

If you want to copy a DataMite test from one computer to another, you must copy all 3 files. This is done automatically
whenever the program saves or opens a file, or when you used the Save to Floppy and Open From Floppy commands discussed
on page 18.

If you have a file from another computer, from another disk (like a floppy) or folder, you can simply copy it into any folder in
the DTMDATA folder and it will be found by the DataMite program. This can be done with a program like Windows
Explorer. You can also create new folders (directories) in the DTMDATA folder and these will also be used by the DataMite
program.
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3.6 Filter Test Files (Pro Version Only)

The Road Race & Circle Track DataMite Analyzer has a powerful way to search for tests in the Test Library called the Filter
Option. Click on the Filter button in the Open Test File menu (Figure 3.31, page 109) to be presented with the screen shown in

Figure 3.35.

Figure 3.35 Filter Files Menu

iy, Filter Files

Click on the down arrow button to pick the spec or comment to
check for a certain condition “Has this relationship”.

Click on the down arrow button to pick the condition to
look for. These change depending on the spec or

comment you have chosen.

™ List Files If ...

Thiz comment or spec }-/as thiz relationzhip / To whatl/e@here

ITest Commentz j yD:nntainS ﬂ |BUW’|I|E |
I /

List Files IF ...

®And O Or / Include thiz condition alzo

Thiz camment or spec Haz thizs relationship To whred here

ITrackEnnds-Dry Dengity ﬁ.ltitudeﬂ IIs Eetween j |1 000 \l\ﬁ.nd |4l]l]|] |

= N\

| TrackCondz-Type of Test
TrackConds-Track Length, ft
TrackConds-Finizh MPH
TrackCondsE.T., sec Has this relationship

—

[] Include thimsu

To what | entered here

TrackConds-B0 ft, sec I
TrackConds-wind Speed, MPH

[~ |

Track Conds-wind Direction W
\ Show only files fitting theze limits

\ \Tum Dff Filtering [show all files) /
\ *ancel Help \

| \

Print hzt of all fles fithing theze imits

Search All
Folders

Select

De-select All |

Click on this
button to return
to the File Open
menu which will
now show all
test files.

the Filter Conditions.

Type in (or pick
from a list for
some Specs)
the condition to
look for. The
program treats
UPPER and
lower case
letters the
same (bowtie =
BOWTIE =
BowTie).

Check here to
include a 2nd
condition. This
enables specs in
this section.

These options let you choose which folders to search, All
Folders or just the ones you have selected in the list.

Click here to produce a report of all files meeting the Filter
conditions IN ALL FOLDERS in the DTMDATA folder (the entire
Test Library). This way you can avoid looking in each folder

separately and can save time.

Click on this button to return to the File Open menu which will now only show files which fit

Select And and the Test Files displayed must fit both conditions specified. Select Or and the Test
Files displayed can fit either of the conditions specified.

- The settings in this screen will display all test files with the word BowTie (or bowtie
or BOWTIE) somewhere in the test comments and with a Dry Density Altitude
between 1000 and 4000 ft (calculated from weather info in the Track Conds menu).
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The Filter Feature is very useful for finding a specific test or to find all the tests which meet a certain set of conditions. For
example, say you want to find a test that Operator “Jack” ran for Customer “Smith” on a “Big Block Chevy” engine. Or, say
you want to check on all tests run with Weber carbs, where “Weber” would be in the Carb description in the Engine Specs
menu. Or perhaps you want to find all Small Block Chevys that produced more than 700 HP. In all these cases, the filtering
specs would allow you to find the test files.

First you must select the condition you want to look for by clicking on the down arrow button on the 'This comment or spec'
box. Your choice of this spec will determine what the 'Has this relationship' options are, and what specs can be entered in the
'"To what I enter here' spec.

You can select up to 3 conditions to look for. For the Operator “Jack”, Customer “Johnson”, “Big Block Chevy” example
above, you would need to search for 3 conditions. For the valve seal example, you could just search for 1 condition. You add
conditions by checking the 'Include this condition also' box. This enables the other specs for each condition.

If more than 1 condition is being used for the search, you must determine if you want the search to include tests which fit ANY
of the conditions (Or) or must match ALL conditions (And). For example, if you are looking for tests run by either Operator
Jack or Operator Joe, you would select “Or”. If you want Tests which made more than 300 HP and were done since Jan 1999
(the tests must match both conditions), you would select “And”.

Figure 3.36 Print List of All Files Fitting These Limits

The 3 command buttons will do the B eI L (O B
following: 2478d41 . cfg cahesly @
Bt2478d4 cig caheely m
JRDRGST3 . CFG caheely 7.772 @ 81.43
: e JRDRGSTA  CFG heely 7.772 @ B1.43
Show Files Only F|tt|ng These JRDRGSTS . CFG Caheely 7.772 @ 81.43
oy . french-1.CFG Gillespie—hAccel ]
Condltlons will return you to the lln|_:z:n'|tI:I1.IZ:ZFIZ:~' giﬁesp;e—iccei 1(%. igg @ 114 .63
. . . illespie-hcoe
Open Test File screen. Only files fitting Ye025109. cXg Gillespie—hccel @

these conditions will be displayed (which
may be no files in some situations). You
can click on various folders (or whatever
name you have given to folders in the =
Preferences menu at the Main Screen) to Cancel | Pﬁm\]\ Open This Highlighted File |

see if there are any matches in other Dlick and drag mouse on a file and Folder to select it then click on Open to apen i

folders.

Click and Drag Mouse to highlight a File Name,
then click on Open button below to open it.

Turn Off Filtering (show all files) will return you to the Open Test File screen and now all files will be displayed.

Print List of All Files Fitting These Conditions will search through the entire Test Library (all folders in the
DTMDATA folder) for files matching these conditions and display them in a new screen. From this screen, you can also print
the list. This is the quickest way to see which folders may contain test files matching your conditions.

Tip: When looking for a word, the program doesn’t care if it is in CAPITAL (upper case) or small (lower case)
letters. In Figure 3.32 above you are looking for the word BowTie in the test comments. The program will display
all files which have the word “BowTie” or the word “BOWTIE” or the word “bowtie” or the word “BowTIE”
anywhere in the comments. The program will not find files with the words “Bow Tie” (with a space between Bow
and Tie) . Therefore, it may be smarter to just look for the word “bow” to avoid this problem. Note, however, that
if you do this, the program will also find tests with the word “elbow” or “crossbow” , for example, in the test
comments.
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3.7 History Log (Pro Version Only)

Click on File, then Open from History Log at the Main Screen to obtain the History Log shown below in Figure 3.37. This
screen shows a summary of the results for the last 25-100 tests you have worked with (started new, opened, graphed, etc.) The
number of tests in the log (25-100) is selectable in the 'Preferences' menu at the Main Screen. When you work with a new test,
it is added to the top of the History Log, and (if the Log is full) the last run drops off the bottom of the list. In the Pro Version,
the History Log is an alternate way to Open tests which have been saved to the Test Library. The advantage of the History Log
is it lists the tests you most recently worked with at the top.

Also see Section 3.9, Run Log, for a comparison of the similarities and differences to this History Log.

Figure 3.37 History Log and Options Click on Test Title to Open that Test File.
Click on File, then Open from History Log
Click in the Save
i F.0ad Race & Cir =18Ix]  column to enter a
Fil¢ Edit Graph Bepot Track Cond: LogBook Databite “ehicle Preferences YeS or erase a
Details | Lap #1 ] Lap # 2 Lyftt 4 ] Lap# 5 ] Yes. All tests
F1ZFuns | [ Race & Vehicle Conditions / move to the
Fun# [« Fun#iiz | [E07 prn 0B/13/2003 | Al The Elapsed Time ET and bottom of the
23 - PH for this run, entered by the .
29 [Season Operer | 2540 1/2 Mile rack data using its iser in t[f:jl.e l[ﬁck EDTiHTnST HlStory LOg and
— e 4 built in accelerometars [, optional lap tirmer meny. Click here to digplay Trac
31 |Feature | |F'n'3h Pasition: 2 // | beacon) to do track ping and friction circle Conditions menu. ever?tual ly fa” Off
or [Bensiy Al 566 1| [Cicle Track Laps /| |2nelysis and divids A3ta nlo laps. - the list as you
20 “Run Data / é work with new
::g Poirt |5 econds (Engine Wehjle tests. HOWeVer,
o : L . YR . S I 150 Tests marked Yes
]g 2|2 g0 /% 5 5 ! ! do not fall off the
. 3 |4 5 r : : : : list.
13 4 ] 6 59 R i FEEEEE eees
1 B 8 5326 101 ! ! X i
8 |10/ Eam 102 ! ! : I 100
14 7 1, FNA1 1n4a | | | | o .
. . _ o x] Click and move
Cloze Histary Log Alear [erase] History  Print p ' Sl |de bar dOWh to
Test File and Pafh MsavexAfun# [TestDate  [Type of Run [PositionsLap Time [win? _ [Trk Len |Dens &lt [&vaMPH display all 25-100
\examplesrr\fgte model example.cfg / 12 08/13/2003 Circle Track Laps 24201 2640 2565 8955 teStS in the
ewamplesmidap timer ty 03.cfg ex 23 0R/22/2004 Circle Track Laps 0/20.00 Win 2640 3906 90.00 R
Sexamplesrin shock travel0l.chg 12 0841342003 Circle Track Laps 042000 2640 3906 90,00 H|St0ry LOg
esamplesmiformula vee new 14 08/14/2003 Road Race Laps 1/ 7467 8500 1614 FEE1
Yemamplesitlate model examplell.cfg | Yes 12 08/13/2003 Circle Track Laps 0./2000 2640 3908 90.00
examplesiiformula vee watking 45 09/14/2004 Road Race Laps 2791 1300 1242 9391
emamplesiiby shock travell 12 08/13/2003 Circle Track Laps 0/20.00 2640 3908 90,00
Yemamplesity shock traveldl plus 12 08/13/2003 Circle Track Laps 0/ 2000 2640 3906 30.00
“examplesmate model example 01.cfg 12 08/13/2003 Circle Track Laps 0/2000 2640 2565 30.00 -
Click, on Test Title (12t Colurmn] to Open that test. Click and lide button on right for more Histon info.

From this screen you can Open a test file by clicking on the 'Test File and Path' column (first column on the left). If the test
file was saved to a standard folder (directory, or whatever you have chosen to call folders in the Preferences menu), the folder
name is given first, followed by the test file name.

If a test file has been Opened from or Saved to a non-standard folder (a folder not in the DTMDATA folder) using the
'Advanced' function, the entire path is given. If the 'Path and File Name' won't fit, it is shortened and preceded by '...".

You can choose to Save certain results you believe are special and you may want to recall or graph in the future by clicking on
the Save column to insert a Yes there. Tests marked Yes to Save eventually move to the bottom of the History Log, but
are never dropped off the list or erased until you again click on the Yes to make it blank.

Note that just the Test File Name stays in the History Log. Should you delete the file using the Open (from all
saved tests) command, the test file will be deleted but the name will stay in the History Log. When you try to open
it or graph if from the History Log, you will get note saying the file can not be found.
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You can print the History Log on a printer by clicking on the 'Print' menu command. Note that the History Log will be most
readable when the Page Orientation is in Landscape setting.

Position/Lap Time, Win?, Trk Len, Dens Alt, and AvgMPH. are handy to remind you what a run was, and for comparing
different test sessions.

History Log at Graph Screen

At the Graph Screen, several options are available to graph selected tests from the History Log, and change the Graph Titles.
You can obtain the History Log by clicking on the menu command History Log at the top of the Graph Screen. The History
Log is how you graph different tests together for comparison. From this screen you can:

e Choose to Graph certain Test Results by clicking on the Graph column to insert a Yes there. Tests marked Yes to
Graph will be graphed when you click on the 'Graph Tests Marked 'Yes''. The first test (usually the current Test you
are working with) is always graphed even with no Yes marked. The number of tests actually graphed is limited by
available space, usually a limit of about 24 graph lines total.

e  Graph only the current test results (the test file at the top of the Log) by clicking on 'Graph Current Test Only'.

e  Click on 'Graph Title' to change the Standard Title for this test. The program will default to the test file name without
the .CFG extension. (You can also specify 'Alternate’ titles and legend names by clicking on 'Format' at the top of the
Graph Screen, then 'Edit Titles/Legends'.)

Figure 3.38 History Log at Graph Screen
Click on the History Log button or Menu Command to display History Log.

I w DataMite An>igz ll
ileFommat  Wiew Graph Tppe  Add Test  Hiztom L0g| Single Test  Help / grom theZGgadpth |
[E5 5 N R ‘ - creen, 2 additiona
columns are
latemnodel example #1—— disp|ayed:
800.0 Engine RPM x .1 1 C||Ck in the
. Graph? column to
600.0 FESE add a Yes or
g:eifr:;dzm?‘el“— remove a Yes.
000 f . ' Tests marked Yes
ggmitle 10 to graph are
rake .
graphed if you
200 Tate model example #3——— SeleCt Graph
Ergine RPM x .1
Steer x 1000 Tests Marked
0 ‘Yes'.
2. Click in the Std

=ol.x Graph Title

Graph Tests Marked “es' Graph Curent Tegf/Unly  Clear [eragf] History  Print Help

Test File and Path [Grap/f? [5td Graph Title / [Laps [Graph Laps [Save?[Run # [TestDate  [Type of Run [Position/Lap Time [win” « column to Change
sexamplesmilate model example.cfy Yed late model exafiple 5 1.2.3 12 08/13/2003 Circle Track Laps 24201 the Std Graph
‘exarmplesmlap timer ty 08.cfg lap tirner try 02 4 1 Yes 23 05/22/2004 Circle Track Laps 0/ 2000 Wi .
\examplesrty shock travelll.cfg try shack travelll 5 1 12 08/M13/2003 Circle Track Laps 02000 Tltl e. Alternate
“examplezmiformula vee new formula vee new 5 1 14 03/14/2003 Road Race Laps 1/ 74E7 tltleS are a|SO
“examplesmhlate model exampledl.cfg Yes late model 5 1 Yes |12 08/13/2003 Circle Track Laps 0/ 2000 pOSSi ble by
hexamplesmiformula vee watking formula vee 4 1 45 09/14/2004 Road Race Laps 27951 L.
sexamplesmiby shock trawelll ty shock traveldl 5 1 12 08/13/2003 Circle Track Laps 042000 clicki ng on
\examplesrmity shock travelll plus try shack travelll 5 1 12 03M13/2003 Circle Track Laps 0/2000 v| Form at’ then Edlt
4 3 .

Click in 'Graph? column to select or de-select tests for Graphing. Shide utton right for more History info. LeQSHd/TItleS'

__ Click in the Graph Laps column to change which lap (or

laps) you want to graph, a number from 1 to the number in
the adjacent “Laps” column.
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e Choose to Save certain results you believe are special and you may
want to recall or graph in the future. See the Save explanation of the

previous page.

e Choose which run or runs you want to graph by clicking in the
Graph Runs column. The program will ask which runs you want to
graph. Enter the number for each run, separated by a comma. See
Figure 3.39. Most of your tests will probably be for only 1 run, so
there is no need to specify the Run #. The program defaults to Run
#1 if there is more than 1 run.

History Log at Report Screen

You can also make comparison reports, where the current run is compared to

Figure 3.39 Specifying Which
Runs to Graph (if more than 1 run

in a test)
Enter Run H#=

Enter the run #z to be
graphed, separated by a
comma. For example, to
graph runs 1 and 3,

Cancel

]
__Cancel |

enter:

1.3

fi

the runs marked “Yes” in the Report Column. See Figure 3.40. This is done almost exactly the same way as done in the
History Log displayed at the Graph Screen.

Figure 3.40 Report History Log

Click on History Loq to display Test History Log

Report History
Log options are
very similar to
Graph History
Log. Click in this
column to put in a
“Yes” to signify
that this test
should be
included in the
comparison
report. Click on a
Yes already
displayed to
erase that Yes, to
de-select that test
from the
comparison
report.

E Road Race & C =] x|
B+ Back FPrint Feport Types  File  History Log | Single Test  Multiple Tests  Help(F1] = |ﬁ' |1|
N 1 Type: Circle Track Laps 307 pm 0841342003 Time: 89.55 ‘ent: Seazon Opener

% Comments Trk Len: 2640 Dingty Alitude: 2565 MPH: 20.1 zconsin,
5 d Lap#: 1off Air Temp: 82 Position: 2 Run #: 12
late model example.CFG late model example01.CFG -
Lap 1 Lap 2
Feet Engine RPM if.
1] E426 E&11 385,
=1k
Feport Tests Marked "ves'  FReport Cument Test Only/ Clear [eraze] History  Print - Help

Test File and Path |F|ep0rt?|8tq,éeport Title: |Laps |F|ep0rt Laps |Save?|F|un # |Test Date |Type of Fun |F'ositi0n.-"Lap Time |W'in' -
hewamplezmilate model example.cig Yes lae model example 5 1 12 08/13/2003 Circle Track Lapz 24201
examplesimilap timer trp 08.cfg ap timer trp 03 4 1 05/22/2004 Circle Track Laps 0/ 2000 Win
\examplesmiing shock travelll.cfg try shock traveldl & 1 08/13/2003 Circle Track Laps 0/ 2000
\examplesmformula vee new formula vee new 5 1 Fioad Race Laps 1/ 74E7
ewamplezimilate model example0l.cfg Yes late model i} 2 Circle Track Laps 0/ 2000
\examplesmyformula vee watking farmula vee 4 1 45 Face Laps 279511
Sexamplesmiiyg shock traveldd try shock traveldl & 1 12 08/13/2003 Circle Track Caps o7 2000
Sexamplesmityg shock travell] plus try shock traveldl & 1 12 08/13/2003 Circle Track Laps 0/ 2000 _ILI
4 3

Click in 'Report? column to select or de-select tests for Reporting, Slide button right for more History info.

This report will
compare Lap 1
and Lap 2.
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3.8 Send Data (Pro Version Only)

The DataMite’s data can be analyzed in Performance Trends suspension analysis program, the Suspension Analyzer. This
DataMite program will send Shock Travel and Steering data, where the program will determine the dive, squat, roll, pitch and
steer of the vehicle based on shock and steer travel data and suspension geometry and measurements. In addition, the
DataMite program can send Track Map, Friction Circle, braking, throttle and engine RPM data. See Fig 3.41.

Figure 3.41 Send Options

E Road Race & Circle Track DataMite ¥3.2 Performance Trends [ late model exa;
File Edit Graph HReport Track Conds LogBook DataMite “ehicle Preferences Help | Serd

D etails |

Lap # 1

]

Lap # 2

] Lap # 3

=18 x|

Send to Suspension Analyzer 5

Send to Suspension Analyzer w Track Map

Click here then
choose how much
data to send to the
Performance Trends
Suspension
Analyzer program.

If the program is not
currently running, it

will be started
automaticallv.

312 Runz Race & Vehicle Conditions Race Comments
Run # | - |F|un #12 | |3: 07 pm 08/13/2003 | Super Late Model - 1/2 Mile Flat Track 4 | Help: Click on one of the Tabs
23 = Agphalt 2003 Lefthander Monte Carlo here to change to a different un,
a2 lSe_ason _Dpener | |254D 1/2 Mile | Example of Datatite |l Circle Track data uging ite
— e built in accelerometers [and optional lap timer
;1 |Feature | |F|n|sh Position: 2 | beaco_n] to da _track mapping and friction circle
o [Densiy Al 2585 ft__| [Cicle Track Laps | [aralysis and divide data info laps. -
20 -

To send data, you first must make sure the DataMite has
the required shock travel and steering data and it has the

correct calibration following these steps:

1. Install shock & steering travel sensors. See

Figure 3.42.

2. Assign the appropriate DataMite channels as
Shock Travel and Steering sensors and do the

appropriate calibration.

Figure 3.42 Typical Shock Travel Sensor

3. Click on Send at top of main screen to send data from current file to one of the suspension analysis programs.

|

Fla ure 3.43 Selecting Shock Sensor Channels for Suspension Programs
P Road Race & Cin ===l
Bl Eolf el s SodbEorde 0 oomoclh Goon (B SO o
- —_ ' . Analog Sensor Specs k3|
Details | Back File DataMite |l Options  Current Readings  Troubleshoot  [Calib ||_F Shock 2.5-3 [Sv] = 0-5 LF Shock | Lap # 5
N2Runs | [Type  [31 Channel Datahite | =] [Com1 =]  Weather St
- Anal
Runti [ |DataMite Il Rate. samples/sec Img =] |DataMite 11 0 e Hrees on one of the Tabs
23 |Type ILF Shock T | j ae to a different run.
22 Approx. Ae 0ck Trave
1 Data Name LF Shock
2 Channel 5ettings |
[t [re L [Used?  [Data Mame [Sensorar Sensor Specs
. Yes 8 Culinder =
C“Ck here tO SeleCt Fear whe |1 st Yalue, engineering units 0
WhICh Chan nel tO iies LT 1st Yalue, volts Read |
H r 150
Ca|lbl’ate as a ShOCk |2nd Value. engineering unitz |5
Ve Steer Steering z ,7
Travel sensor. ot Slool 2nd Value, volts _Read |3 |
14 8 |Analog3 ... blue ‘es F Brake [Signal Based On ||]_5 Volts j
9 Analog 4 ... green ‘ez pres -
14 [Comection
o 10 |4nalog5... red ‘tes  LF Shock EomeCtion _Read | L 100
14 11 |analog 6 ... vellow Tes FF Shock RF Shock
12 |Analog 7 .. blue Yes LR Shack LR Shack | Mote: L L
13 13 |Analog 8 v, BR Shock BR Shoot Pick the type aof sensor and fill in the Calibration
E e = = o | Specs as necessany (o fillin from Factory
12 4 calibration table provided with sensar]. The
12 ‘Comection’ factor iz meant for an adjustment after
T ~Tip Hel the calibration is complete. For example, after a0
h tered the calibration f hock
12 Click on mast anything in the Channel Settings grid to ‘;'Iroateg\;:; e;su m:ycuiér:?tloogdﬂs?tii:?o e
change it. For 'Used?, you will toggle between Yes and 0 when th i [ slistie il (st
12 Mo. For 'Data Hame' and 'Sensor and Calibration', you VR 1 Bl S S = =i i
n will be presented with new screens to change the '
10 b settings. f
10 ST ST _ Keep Specs | Help I Cancel | Print | | 0
- 1
I - — 0.0 =y T T T T T 7.5 200
o 2] T 7|

You must select
one of the 4
Shock Travel
sensor types, or
Steering, for that
data to be
recognized as the
appropriate data
for the suspension
analysis program.
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The Suspension Analyzer can use RF Shock, LF
Shock, RR Shock, LR Shock and Steering inputs.
For the additional channels, they must be assigned
as Throttle and Brake. Engine RPM is almost
always recorded, as is the F/B (long) Accel and L/R
(lat) Accel. However, you must be sure that these
channels are turned On (put a Yes in the Used
column) for the data to be available.

Shock sensors, or more accurately called suspension
motion sensors, have a motion ratio associated with
them. Motion Ratio is the ratio between the sensor’s
movement and the actual wheel’s movement. See
Figure 3.44. The Suspension Analyzer, because it
calculates the motion ratio for all suspension motion

Figure 3.44 Example of Motion Ratio (MR)

Say sensor moves only .65 inches MR = Sensor Movement
and the wheel moves 1.12 inches Wheel Movement

MR =.65/1.12= .58

\ Shock Sensor

Side view of rear ladder bar with shock sensor

sensors, you can calibrate the sensor directly. You
would move the sensor, say, 2.0 inches and tell the
DataMite program the sensor motion was 2.0 inches. See
Figure 3.45.

When the DataMite sends data to the Suspension
Analyzer, data is sent with a vehicle file name. This is
the name of the Suspension Analyzer file. When this
program opens up, the program automatically tries to
load this file and automatically go into displaying the
DataMite data. If this file can not be found, or if this is
the first time you are trying to send data to these

Figure 3.45 Typical Calibration Screen

|
Calib LF Shock 2.5-3 (5w1 = 0-.5 LF Shock __] 1 When
Analog Sensor Specs T Ca“brat|ng,
|T.1'I2N3 ILF Shock Trawel /I’_I these Va|UeS

|Data Hame LF Shock “ descrlbe the
Analog Sensor Specs ﬁlf; ShOCk SenSOF

|1 =t YValue. engineering units [1] travel .

1=t Value, volts Read I
|2nd Yalue. engineering units 5
Z2nd ¥alue. volts Read I

programs, instructions are given in those programs on [Signal Based On  [0.5 valts 71 | The Correction
how to open the correct vehicle file, and then display the Correction Aead | value lets you
DataMite data. Now that you have picked the — “zero out”
appropriate vehicle file in the program, this vehicle file B e S o T From Fectam these sensor
. . calibration table provided with sensor]. The
name will be remembered by the DataMite program. Conoation’ fota & Mt for an S stmont after channels, for
the calibration iz complete. For example, after
i.lou hlave entered the c:aliblla[tioncior .[a[iho[ck o exam ple at
. . . ravel sensor, jJDL.I may V\:ian. o & .|L.IS 1= ko rea o . ”
If you click on the Send button in the DataMite program, 0 when the car is at static ride height. ride height.
and the Suspension Analyzer can not be found where it -
Py y . Keep Specs I Help I Cancel I Print I
should be, a “File Seek™ screen will appear. Here you
Figure 3.46 Sent DataMite Data in Suspension Analyzer You can manually

E Suzpension Analyzer v1.1 Performance Trends [WCSample ]

start displaying
DataMite data by

File Edit Graphs HReportz Vehicle Specs  Adjust Optimize Zoom  Animake Preferences  Help Return to Datakdite Cl |Ck| ng on
Front View] Side View] Top View ] Mo View ] [X Dynamic Di\"el Rall . Steer. Anlmate and
This iz a view from the rear of car [.righl side lel SIE:IBETI is actually right side of car]. Animate-fol Selectlng
EET L R Eontinuousl Single Step | DataMite data f”e
_Fomed | | Back | as Data Source.
Faster Slower |
ime =1 1 | Additional data like
] Distance” 052 502 Distance and
Engine RPM are

Front Suspension | alSO dISp|ayed In

O this section so you
Toe-n Gain: 01" Rall Center HE: 2.74 Turn R adius: B3 ft Lt Rall Center Right: 11.22 Taeln Gain: 03" can better rel ate to
Camber Gair: -1.27 Caster Gain: .39 Turn Toe I 23" Caster Gain: .78 Camber Gain: -1.51
 Suspension Data Where you were on
Location Type Lt Out %] Lt Height [¥] [Lt Depth (2] Rt Dut <) [RtHeight [v] __ [RtDepth (2] - the track.
Upper Ball Jaint Input 202422 41599 227279 21.3662 8697
Upper Frame Pivat, Front Input !1 B.E163 17.85097 -3.8795 14.4785 18.2624 -4.2063
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can choose which disk drive to search for the appropriate file, usually the “C:” drive. The screen will display all files which

match the name of these files. When done searching, double click on

the file you want to use. The DataMite program will then remember
this path and you should not have to do this again.

Figure 3.47 Seeking a Vehicle File

. File Seek M=l B3

Select Dnve to Search for 4LINK._EXE
Then click on the Search Button

| = e 133573

6 Occurances Found of 4LINK_EXE

c:\WB98\projectsb\4-link\M asterL4\4link_e
c:\YB98\projectsbi4-link\link_exe
c:\WEBS\projectsid-link\M asterL4\4link_exe
c\WBS5hprojectsid-link\4link exe

c:AYB 4\Projectz\4-link\M asterL 4\ 4link_exe
c:\WB4\Projects\4-hnk\dlink_exe

Cancel/Halt

E Suspension Analyzer vl.1 Performance Trends [ Shock Sensors Front and Rear |
File Edt Graphs

Front View] Side View] Top Yiew ] Mo Yiew ] [% Diynamic

Repots  Wehicle Specs  Adjust Optimize Zoom  Animate  Preferences  Help

Figure 3.48 Send to Suspension Analyzer w Track Map

Dwe. Fio\l. Steer.

Thiz iz a view from the rear of car [right zide of screen is actually right side of car).
Gain baged on 1" Dive.

Toeln Gaire 21" Roll Center HE: 3.14 Turn Radius: 118 ft Lt
Camber Gain 1.58  Caster Gain: 13

Fioll Certer Left: 7.4! ain;
Tum Toe In: 00" Casl 1. amber Gart 1.20

Aunirnate-CIff |
Continuous | Sinale Step |
Fonward |
Faster | Slower |
ime 4.600

Eng RPM: 5423

!
|

This Send command also
includes the data required
to create these additional
5 sections in the

[ Suzpension Data

—— You can click on the Track Map
aff Options o Friction Circle to display the

Suspension Analyzer.

4~ suspension movement : VEack Movement: View fi
particular placg ime. Rear

§¥

These have the same
definitions as they do

when displayed on the
Graph screen in the

Brake Thrattle Red=fear Blue=Fr 0 MEH 170 DataM'te SOftWa re. See
Section 3.3, Graphs.
Lacation Type Lt Static: Lt Dynamic [Lt Change TRt Static [Rt Dynamic [Rt Change -
Camber, deg Input 28 234 - 46 17 -2.06 - 36
Caster, deg Output 1.70 1.70 .on ] e m
Caster Trail Output .20 20 0o USiﬂg the Track Mappmg feature
Toeln, deg Irputt .on -4.56 -4 56 f | . d t | d t
Toe In, inches Output_|.00 411 .11 or analyzing daia logger data,
Ideal Ackimn Toeln,deg  [Dutpur .00 -4.45 -4.45 either automatically from our
Ackmn Error, deg Output ] -1 =11 H
King Pin Angle, deg Output (1310 1374 B3 DataMite Il 30 channel ‘OQQer or
Sonub Radius Dutput__[5.29 530 ki from your own data logger.
Srnindle dnnle den Mot 11540 AT B
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3.9 Run Log (Pro Version Only)

The Run Log is similar to the History Log described in Section 3.7, except:

e The Run Log is a chronological list of the tests in the order you have downloaded them from your DataMite.

e The History Log is a chronological list of the tests in the order you have opened them for graphing, making reports,
etc. These are intended to be tests you are most recently interested in, even if you actually downloaded them several
years ago.

The only way to add a test to the top of this list is to download a new test from your DataMite. You can not change the order of
the tests. However, you can delete tests from the Run Log, by clicking on a test to highlight it (or clicking and dragging the
mouse down to highlight several tests), then right clicking on this (these) highlighted tests. See Figure 3.49. You can then
select to delete these tests from the Run Log, or open this test. If more than one test has been highlighted, only the first test
will be opened.

Figure 3.49 Run Log and Options
Click on the Details button to expand the Run Log as shown to the right.
B2 Dioo Race sl
Filz pAdit Graph File Edit Graph Bepot Track Cond: LogBook DataMite Wehicle Preferences Help Send
Details | Lap # 1 ] Lap # 2 ] Lap # 3 | Lap # 4 ] Lap #5 ]
165 Funs R . . .
Curent Fle | | - Click on Cancel to shrink Run Log to single column as shown to left.
motinkun [ 23 hexamplesmilap timer iy 03 11:11 am  059/22/2004 Seazon Opener Wisonson,  Feature M2
Log
E 22 Yexamplesmtlap timer by 07 913 pm 059/21/2004  Season Opener Wisonson,  Feature 11
Run # | - T 21 Yewamplesmtlap timer by 06 9:07 pr 09/21/2004  Season Dpener Wisonson,  Feature H U\
5 | [ 21 hewamplesmtap imer ty 06 9:01 prn 05/21/2004  Season Dpener Wisonson,  Featurs 309 — The Seq uence
4 O 21 wewamplesmiap timer by 06 9:01 prn 05/21/2004  Season Dpener Wisonson.,  Feature 308 i
IS the number
3 L] 20 Yexamplesmiap timer ty 05 ‘:"":. O 221 004 ‘: 0 o f. S 307 Of the flle as
2 "R 19 cramplesiiap timg Click on (or click and drag) to highlight 08 q loaded
12 P 1 to several rows, then Right Click on x fowntﬁa €
1 T them for this Pop Up menu. 03 rom the
10 Z Iz DataMite. For
q 3 501 pm  05/21/2004 Season Opener Wisonson,  Feature 301 exam p|e, # 1 65
g 4 448 pm  05/21/2004 Seazon Opener Wisonzon,  Feature 200 H th
7 = 448 pm  05/21/2004 Seazon Opener Wizonzon,  Feature 299 IS the 1 65 test
B 5 7 4:48 pm  05/21/2004 Seazon Opener Wizonzon,  Feature 298 ever
5 7 Clase Thiz Pop-Up Menu 448 pm  05/21/2004 Season Dpener Wisonzon,  Feature 297 downloaded to
o hesamplesmilap imer by 02 419 pm 05/21/2004  Season Opener Wisonson,  Feature 296 .
4 g
3 3 12 Yexamplesimtlate model 207 pm  08/13/2003 Seaszon Opener Wisonzon,  Feature 295 th IS prog ra m
] i 12 ‘examplesmlate model 307 prm 08/13/2003 Season DpenerWisonson.  Featurs 294 since you first
5 T 12 wexamplesmilate model 307 pm  08/13/2003 Seazon Opener Wizonzon,  Feature 293 in Stal |ed the
1 T 14 “junkhjunk 033 438 pm  05/12/2004 O 292 .
B 13 Sunklinkna2 435 pm  06AZ/2004 0 20 program. This
1 'I_ 12 junkjunk032 43 pm  05/12/2004 O 290 number is
- 1 Sk bjunk 031 520 pm  08/07/2004 0 289
1 ! 10 wmickey lovehwwinitial short  11:53 am  04/22/2004 W standard loop road 1st time run 288 permanent and
1 il 10 mickey lovehwwinitial shot  11:53 am  04/22/2004 %W standard loop road 13t time run 287 can not be
1 v 10 Ymickey lovelwwinitial short  11:53 am  04/22/2004 ' standard loop road 13t time run 286 1
1 - T \ , Changed like
A o] TS \ / the Run # in the
— : i | 1% column
— ghstan |\ &y/0TMzE et Tl FRMarios 00D TH ARManil DOC - Microsoltuiord] EEMEY]
These columns are much the same as the History Log, but the rows are in
a different order and probably contain different tests.

Any time you open a past test, it is added to the top of the History Log. The History Log is what is used to pick which tests you
want to include in Graph and Report comparisons of several tests.
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3.10 Track Map & Friction Circle (Pro
Version Only)

These 2 features are available by clicking on File at the top of the Main Screen, then choosing either as shown in Figure 3.50.

Figure 3.50 Selecting Track Map or Friction Circle
E Road Race & Circle Track DataMite ¥3.2 Performance Trends [ late model exal o =] |

File Edit Graph BReport Track Conds LogBook Databite  Wehicle Preferences Help Send

Save fs

Mew [get data from D atabdite] Ctrl+H ap # 2 1 Lap & 3 ] Lap # 4 ] Lap # 5 1
Open [from all zaved tests) Ctrl+0

Open fram Hiztary Log Race Comments

Save

here to change to a different run.

Chil+5 3/2003 Super Late Model - 1/2 Mile Flat Track j Help: Click on one of the Tabs

Cirbeds Azphalt 2003 Lefthander Maonte Carlo

Euample of Datatdite || Circle Track data using its

Open fram Floppy/CD Drive  [M:4 Drive]
Save to Floppy/CD Drive  [M:% Drive] analyzis and divide data into laps.

e
ZI built in accelerometers [and optional lap timer

beacon] to dao track mapping and friction circle

aps -

Make Track Map
Friction Circle

El |

If you select Track Map, the program will “build” a map of the circuit the Figure 3.51 Typical Track
vehicle has run, based on the F/B (long) Accel and L/R (lat) Accel channel
data. You must have these channels turned on in the DataMite Specs screen
for this to be possible. Also, you must have the DataMite Il mounted in the

correct orientation for the built in accelerometers to record this data correctly. wi. Track Map =10l ]
If you have a 4 channel DataMite, you must mount the Analog Converter with &nimate  File  Segments
Accelerometer(s) correctly. These mounting instructions will be included with Lap 1

your hardware. Also, see Appendix 2.

Figure 3.51 shows several of the features available for viewing the Track Map
and for assigning segments to the Track Map. Segments are sections of the
track which represent a mode of driving, like accelerating or decelerating,
cornering and straight-aways. The program will automatically break the track
up into segments based on accelerations and decelerations. However, if you
want different segments or segments based on cornering and straight-aways,
you will have to “Edit” these segments. These Edit options are shown in
Figure 3.52 and include:

Map for Circle Track Laps

Table 3.4 Segment Editing Commands

Automatically
Find
Segments

This command has the program automatically assign segments based on front to back
(longitudinal) accelerations, like stepping on the throttle or the brake. This is what the program will
automatically do if you do any type of segment analysis, like a Segment Analysis report, and have
not manually assigned or edited any segments. Note that the starting segment (where the lap
timer beacon is positioned) is always a segment break point.

Edit Current
Segments

This command brings up the segment list box and allows editing of the segment points as shown in
Figure 3.52. Then you can Left Click on the map to insert a new segment point, or Right Click on
an existing segment point to delete it. If you don't like the changes you have made, click on the
Cancel button in the Segment List Box. If you want to keep the changes you have made, click on
the Done button in the Segment List Box. If you want to start completely over, click on Cancel to
stop editing, then click on the Automatically Find Segments menu command.

Show Current
Segments

This command simply shows the segment break points as small circles on the Track Map.
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Figure 3.52 Track Map showing Segments.
o TeckMap | ety e b

Animate File | Segments has automatically marked lap
= segments, you can click on the

Edit Current Segments “Segments” menu command,

then select Edit Current

shpsSHIenES Wl Segments. Then by clicking on
the track map, you will put in new
Segment markers. By Right
Clicking on existing Segment
markers, you will be deleting
those markers.

This is the starting point of the
Lap, as identified by the
horizontal line and the segment
marking circle. This is typically
where the Timer Beacon is set
up on the track.

L

When Editing segments, this table will appear. It shows each segment and its
cumulative track length in ft from the beginning of the lap (generally where the lap
beacon is positioned) to the end of that segment. As you edit segment markers, this
table is updated. When you are finished with editing, click on the “Done” button. To
abort the editing process (lose your changes), click on “Cancel”

Click on the Left or Right arrow buttons to move this Table to either the left side
or right side of the track map screen

Other Track Map Features

Other commands available in the Track Map Screen include:

Animate When you click on Animate, the program will redraw the Track Map (and Friction Circle if that has been opened
also) with a wider gray line so you can watch the progress of the car around the track. Animate has 2 options of Go Faster and
Go Slower to speed up or slow down this redrawing process. Note that nothing is designed to reproduce the vehicle’s actual lap
time, travel or position around the track. This speed is complete based on the processor speed of the particular computer. See
Figure 3.53 for more details.

File When you click on File, you are presented with 2 main options. The first has to do with Saving, Opening or Deleting a
file of Segment spacings. Note that what you are saving is just the spacing of the segments, and not some measure of straight-
aways, braking etc. If you open some segment spacing, say from a road course and apply it to a different road course, the
segments may appear to make some sense, because they will be evenly distributed around the track as spaced for the original
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track. However, upon closer inspection, you may see segment breakpoints showing up in the middle straights, or not appearing
at all during some braking and accelerating segments, etc. These segments will likely only make sense on data recorded on the
original track. The other File command is to print the Track Map or to change the Windows Printer setup. See Figure 3.54 for
more details.

Figure 3.53 Track Mapping Animate Feature

i . Track Map —— | These 2 options change the speed of the animation.
(| Animate File  Seg
Go Faster
Go Slower
Do Animation
I i
BN Road Race & Circle Trac When you _click on Animate, the
File Edit Graph HReport Track Conds LogBook Datakdite  Yehi Freferences  Help  Send program will redraw the Track Map
Details | Lap # 1 ] Lap # 2 ] Lap 3 ] (and Friction Cllrcle if Fhat has bgen
opened also) with a wider gray line
212 Runs " RBace & ¥ehicle Conditions / Hacekommenls SO you can watch the progress of the
ESunﬁ [« @ o 5'25 Er= car around the track.
73 | || [58¢ Animate  File Segments Frint  Print Setup
1 Foe |Lap 1 E[ Lap 1
1 '
2 [ i
2l " Ruw B
19 BE .
18
17 — -
16 12—
16 £l
15 'S |
14 e
14 5
14 =
14 — -
]
13 B I
|
12 5D |
13 12 After you open either the Track Map or
13 % Friction Circle screens, their icons appear
12 Ty — = . 1 on the Task Bar here. Generally, to get
110 1 |20 502 39 ™| both these screens to appear on the same
17 |32 E36E a7 i 1 | screen, you may have to single, right click
W =l g |34 sz 35 I ' ' '
- hd on these icons to get both to appear on the
il O 5] 0. 25 \ 50 _
/ \ screen at one time.
/ \ T
/I \
i start|| | &5 0TM20-M..| @IDTMARM...| S RoadRac...| & Track Map [ &5 Friction [0S 2@PR z40PM
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Figure 3.54 File Options in Track Map

Click on File for the options shown in this Figure.

! o [=] .3
T T W —— If you clicked on “Save”, you will be asked for
TCp1 Save this Sagment Layout a name under which to save the current
; Open a Saved Segment Layout segment spacing. Note that what you are
Delete a Saved Segrment Layout saving is just thg spacing, and _not some
measure of straightaways, braking etc. These
Print segments will likely only make sense on data
Frint Setup recorded on this exact same track.
Name for Segment Settings X|
IUnder what name should these curent Segment _EIK
Settings be saved?
Cancel |
IEInawa_u kichigan
kR4 LLLL [ | I
_ If you clicked on If you clicked on Print Setup, you'd be
w. Track Map Open (or Delete), presented with this standard Windows
fnimate  File JAegments %’0“ carr_t?e? selecdt Printer Setup screen.
o va rom a list of save -
:New Hampshie - June 2003 Segments. Just Finter
click on one to Name:  [EEYIEE  Propetes.. |
open it. If you
clicked on Delete Status: Default printer; Ready
you will be asked if Type: HF Lagerlet IIP
you want it deleted. Wheer LT
Cornment:
L
— Paper Orientation
Cloze Sawed List
\ ose 2aved Lis Se  |Leter81/2x11in | & Patai
\ Source: IUppel tray j  Landscaps
Click here to close this list
without picking a Segment File. ok | canedl |

Usze Settings From New Hampszhire - June 200372 1! If you clicked on Open
Uze the Segments saved under the name: you W_i” be asked this
question before the new
Mew Hampzhire - June 2003 Segment spacing is
Anawer Yes and the current Seagment settings will be avenaritten by these zaved Segment settings. applied to your data.
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Friction Circle and Friction Circle Theory

A friction circle is a method to analyzing how effectively you are using the available traction (friction) from the vehicle’s tires.
Large tire companies test tires for the available traction the tire can produce. These tests are conducted with various vertical
loads applied to the tire (simulating vehicle weight pressing the tire onto the pavement), and measuring the traction the tire can
provide forward (for acceleration), backward (for braking) and sideways (for cornering). The resulting traction is measured in
a number called “Coefficient of Friction”. If a tire can provide, say 400 lbs of sideways traction when it is loaded with 500 lbs
of vertical load, it is given a Coefficient of Friction of 400 / 500 or .8. Tests are run at many different vertical loads, with the
results graphed as shown in Figure 3.55. This figure shows 2 very important points:

e Asthe vertical load goes up, the traction force goes up, but at a slower rate. This is also shown by the Friction
Coefficient curves going down as the Vertical Load goes up. That means the more load you apply to the tire, the
worse its overall traction rating becomes. That is why go karts handle like they are on rails, but 2500 1b Late Models
don’t. It is also why the best suspension setup on asphalt is one which most evenly loads all 4 tires.

e Tires generally can produce slightly more accelerating and decelerating traction than cornering traction.

Figure 3.55 Simple Tire Test
Typical Front/Back Test (acceleration/braking)

_ Y ama Traction \
vertical force Force

500 Ibs of
applied to tire

\Typical Side Load
Test (cornering)

Friction
Coefficient
400 Ibs of max.
cornering force
produced by

tire !

Vertical Load

The Coefficient of Friction rating is useful because if a car has 4 tires with a Coefficient of Friction of .8, it means that it can
theoretically brake at a “G” rate of .8 Gs, can corner at .8 Gs, and (if it is 4 wheel drive) can accelerate at .8 Gs. Knowing this,
we can analyze how well a vehicle is using its available traction using friction circle theory. To simplify things for
explanation, assume a tire can produce 1.0 G of front/back traction, and 1.0 G of cornering traction. However, seldom is a car
doing purely corning or braking or accelerating. It typically is doing some combination of braking or accelerating while it is
also cornering. Friction Circle Theory would say that this tire can produce a traction vector of total length of 1.0G in any
direction. See Figure 3.56.

You will see that these vector lengths drawn if all possible directions around the tire end up being a circle with a radius of 1.0
G. Ifthis was a stickier tire, with a friction coefficient of 1.25, then this “Friction Circle” would have a radius of 1.25 G. Now
if the 4 tires are the same, then the Friction Circle for the entire vehicle (with a perfect suspension setup) would have a Friction
Circle radius the same as the individual tires.

The DataMite II has accelerometers built in (and ones can be added to the 4 channel DataMite) so the program can build
graphs of Front to Back (longitudinal) and Sideways (lateral) accelerations. By graphing these sets of numbers on a circular
graph, you can start to see a real Friction Circle produced by the car. See Figure 3.57.
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Figure 3.56 Friction Circ

le Theory for Tire with Friction Coefficient of 1.0 G

1.0G Accelerating

which would be the condition comi
a turn. This vector adds up (using

.7 G Accelerating plus .7 G Cornering Left,

trigonometry) as being 1.0 G in length.

ng out of

1.0G Cornering Left

1.0G Braking

1.0G Cornering Right

Accelerating on
straightaway, where the
max Gs are limited by
available engine power.

Figure 3.57 Typical Friction Circle

F'rik{t Frint Setup |

=101 x|

Each circle
represents
0.5 Gs.

This car is capable of 1.5
Gs cornering left. This is
quite high for normal tires
and is probably being
improved by track banking.
If 1.5 Gs of cornering was
possible without banking or
aerodynamic downforce,
then the vehicle should
also be capable of at least
1.5 Gs of braking and
somewhat less for
accelerating (since this car
is rear wheel drive and has
traction only available
from the rear tires). Since
we do NOT see anything
close to 1.5 Gs anywhere
else, and since 1.5 Gs is
not even listed in Table
3.5, we must conclude that
the high cornering Gs are
from banking and/or
aerodynamic downforce.

NS

L

Braking on straightaway. The
driver could have braked

The direction
of the
accelerations
are the same
as the
direction you
are
accelerating in
the car going
toward the top
of the screen.
Toward the
top is
accelerating,
toward the
bottom is
braking,
toward the left
is turning left
and toward
the right is
turning right.

harder (probably up to at least
1.0 Gs), but that could upset
the handling of the car.
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Table 3.5 Typical Friction Coefficients for Tires on Level Ground

Type of Track Lateral Friction Longitudinal Friction Typical “Total Car”
Coefficient (for Coefficient (for Friction Coefficient
cornering) accelerating and braking)

Dirt Track, Dry and Slick A4-7 A4-7 .3-.6 %

Dirt Track, Wet & “Greasy” A4-7 A4-7 3-6*

Dirt Track, Wet & Heavy (sticky) .55-.85 .55-.95 45-75*

Asphalt, DOT Style Tires .7-1.05 .75-1.10 6-1.0~*

Asphalt, Racing Slick 9-1.25 .95-1.40 8-1.25*

* This assumes a rear wheel drive car with only 2 rear tires providing traction for accelerating. For braking or for an all wheel
drive car, this number will be slightly higher.

Generally, the Friction Coefficient of the entire car is less than that of the individual tires, due to imperfections in the
suspension setup causing uneven loading of the tires, and having only 2 driving tires for accelerating (unless you have an all
wheel drive car). However, anything which increases the vertical load on the tire without increasing the vehicle’s weight will
increase the Friction Coefficient of the car. These factors include aerodynamic downforce and track banking effects.
Therefore, on level ground you would expect Friction Circle readings as shown in Table 3.5. If you see numbers much higher
than this, there must be some aerodynamic downforce present or significant track banking effects.

Figure 3.57 shows how you can interpret the friction circle from a particular car. For example, Figure 3.57 shows the car is
consistently pulling 1.5 Gs in the corners. Gs of 1.5 are quite high, and are probably enlarged due to the high amount of
banking at this particular track. The vehicle speeds are not sufficiently high (less than 110 MPH) to create significant
downforce. However, if you notice that this week we are getting 1.5 Gs and last week you only got 1.45 Gs on the same track,
you could assume that either the tires have a higher Friction Coefficient or the suspension setup is better utilizing the Friction
Coefficient of all 4 tires.

Other Track Map Features

Other commands available in the Track Map Screen include:
Print Lets you print the Track Map
Print Setup Opens the Windows Printer Setup screen to change printer, landscape vs portrait orientation, etc.

Animate Although Animate is not available from the Friction Circle, it is available from the Track Map screen. If you have
both of these screens open at the same time, and run the Animate feature from the Track Map, you will see the progression of
the Friction Circle as the vehicle drives around the track.

As Figure 3.53 says, after you open either the Track Map or Friction Circle screens, their icons appear on the Task Bar. When
you open the second screen, either the Track Map or the Friction Circle, the previous screen will become minimized. To get
both these screens to appear on the same screen, you may have to single (left) click on these icons to get both to appear on the
screen at one time. Then you can click on the blue, title bar of one of the screens, and drag the 2 screens so both can be seen
side-by-side.
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Chapter 4 Examples

Each example in this chapter becomes progressively more complex, assuming you have performed and understand the
preceding example. Section 1.5's example is somewhat more basic than Example 4.1, so it may be a better place to start if
Example 4.1 looks complicated.

The results shown in these examples may be
somewhat different than what you obtain with
your particular version of the program That
is due to minor upgrades in the calculations
in later versions.
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Example 4.1 Installing the DataMite on a
Vehicle and Recording a Test Session

Suggested Background Reading:

e Section 1.5, Example to Get You Going

e Most all of Sections 2 and 3, Definitions of Inputs and Outputs
e Appendix 2, Hardware Installation and Operation

e Appendix 5, Calibrating an Analog Sensor

This example demonstrates the basic steps to installing a 30 channel DataMite on a circle track car, setting up the program’s
specs for this vehicle, and recording a circle track run. This example will be very thorough so all possible steps are presented.
You may decide to omit some steps.

DataMite & Sensor Installation

Example 4.1 will be fairly long, covering the entire process of . )
getting and analyzing data. We will assume you have installed Figure 4.1 30 Channel DataMite ||
a 30 channel DataMite II as outlined in Appendix 2. Three :
critical steps include:

1) Mount the DataMite box on a solid part of the car which is
not prone to vibration. Floorboards and body sheet metal are
typically not a good choice. The frame or roll cage seem to
work well. Use the rubber mounting pads to dampen out higher
frequency vibration. Since we are using the 2 built in
accelerometers, it is important to mount the box in the correct
orientation so the accelerometers measure correctly. We have
chosen to mount it on a special platform attached to the roll
cage on the passenger side of the car. The box is mounted flat
with the printed top facing up as pictured in Figure 4.1 with the
connectors pointing toward the front of the car.

2) Power to the DataMite comes from the car’s battery through a toggle switch mounted on the dash for the driver. The
ground for the DataMite goes back to the battery’s negative post. The push button control panel is also mounted on the dash
with the Velcro provided.

3) Determine what sensors will be used and how to route the wiring. DO NOT route sensor wires close to engine ignition
components. Note that most position or travel sensors can be destroyed if they are forced beyond their measurement
range. Be sure to check that the motion of the sensor is limited by the vehicle and not the sensor. For example, if your
shock has 8 inches of travel, use a 9” shock travel sensor and be sure that the sensor’s limit is not encountered before the
shock’s travel limit. The sensors used for this car include:

e  Frequency Channel 1 is engine RPM wired to an MSD ignition module, Tach Out pin.

e Frequency Channel 2 is recording front wheel RPM with 4 magnets epoxied to the inside edge of the front wheel.

e  Frequency Channel 3 is recording rear wheel RPM with 4 magnets epoxied to the inside edge of the rear wheel.

e Analog Channel 1 is recording steering position with a 5” linear position sensor.
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Analog Channel 2 is recording throttle position with a 2.8” string potentiometer.

Analog Channel 3 is recording brake pressure with Performance Trends’ standard 500 PSI pressure sensor.

Analog Channels 5-8 are recording shock (suspension) motion with 5” linear position sensors.

Analog Channel 17 is recording F/B (long.) Accel. This is the Front to Back acceleration, or longitudinal acceleration of
the vehicle from accelerating and braking. This is from the internal accelerometers mounted in the DataMite box and by
mounting the DataMite box as we described in Step 1.

Analog Channel 18 is recording L/R (lat.) Accel. This is the Left to Right acceleration, or lateral acceleration of the
vehicle from turning left and right. This is from the internal accelerometers mounted in the DataMite box and by
mounting the DataMite box as we described in Step 1.

Timer Channel 1 is hooked up to an infra-red lap timer supplied by Performance Trends. Note that the Lap Timer gets its
12 VDC power from the DataMite, but this requires that a certain jumper from inside the DataMite be set correctly.

Each sensor comes with a printed instruction sheet. If you need a copy of these instructions, you can click on Help, then
Display Hardware/Sensor Installation Tips for a replacement sheet. See Figure 4.3.

Figure 4.2 Some Sensors used for This Circle Track Car

RPM sensor mounted in fabricated bracket,
with magnet epoxied to wheel and
approximately .100” clearance.

Linear travel or position
sensor used for shock
and steering movement.

String Potentiometer for
throttle position.

Lap timer system, consisting
of transmitter (to be mounted
by edge of track, typically on
a camera tripod), receiver and
dashboard lap timer display.
The display is not need for the
DataMite system to record
accurate lap times.
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Figure 4.3 Getting Sensor Information from Inside the Program

E Road Race & Circle Track DataMite ¥3.2 Performance Trends [ late model example0l.CFG |

File Edit Graph Report Track Conds LogBook  DataMite  Wehicle  Preferences | Help Send

Details | Lap # 1 ] Lap # 2 Help Fl. Yap:
— Introduction to B asic Windows Commands
gﬁ? Click here for several pages describing how Lo Comment~. ~bout Datatdite Analyzer
not| each type of sensor can be installed and uper Late Model  Disglay 1ser's Manual Clic:
E calibrated in the DataMite Software. Ern‘ﬂlteznufug.;eai Dizplay HardwaredSenzor [nstallation Tips
Run® T« F Firish Fosition 2 accelsrometers [a Dizplay Readme.doc File [recent changes)
5 — | eature | | inizh Fozition: | m_apping and Fich :
5 [Density A 75657 | [Circle Track Laps [ 5o e 15 o
5 Perfarmance Trends an the web —
g Run Data Other Performance Trends Products —
L |F'|:|int |Seu:u:und$ E ngine Wehicle ;I | Test Com Ports
5 RPh tPH

DataMite Software Setup

Once you have the sensors installed, you will need to tell the DataMite program which channels are being used and what type
of sensor and calibration is on each channel. To do this, start the program by clicking on Start, then Programs, then Perf
Trends, then Road Race & Circle Track DataMite Analyzer V3.2. Or you can click on the Road Race & Circle Track DataMite

Figure 4.4 Main Screen (Pro version
E Road Race & Circle Track DataMite v3.2 Performance Trends [ late model example.CFG | =18 x|
File Edit Graph Heport Track Conds LogBook DataMitg Yehicle Preferences Help Send
Details Lap#1 ] ‘\@\ | Lap 3 Lap # 4 ] Lap #5 ] Late Model Example is
I Race & Vehicle Conditions the Current C|rC|e traCk
Fun t “ ‘HuniﬂZ ‘ |3.U? pm 08/13/2003 | | [Help: Click here to change or add comments to describe this test
5 Wdditional comments for the Engine can be added in the Engine run.
5 {SEasan Opener ‘ |ZE4D 1/2 Mile | ISpecs menu by clicking on the Engine menu command.
g ‘FE&[UIE ‘ |Fimsh Puosition: 2 |
Density At 25651t | [Cicle Track L E . .
: e bolols ] Click on Vehicle to set
b .
g P:i:t ;:::Dnds Engne  |Vehice up Vehicle Specs to
5 1 T 500 match your vehicle
|2 esxo = measurements and
o 3 |4 B2 9
N e em om settings
&l |8 e 0 '
o O T 102 7000——- -,
= N (L = I 1] . .
B (VR N Click on DataMite to
i | NS set up the DataMite
N I A =
L M |20 7\ 1 SpeCS to match your
N 2 |2 s 1w nsors for rticular
T . sensors for particula
L 5 |28 eu 0 channels.
}; M6 |30 ez = G000
17 32 edE 97
.|
2 e A These current results
. e s w are from the last run you
Ik I O I 5500 . . :
13 2 2 wmm were working with. This
i O o 3 3 ; ; ; ; : is identified by the name
10 = i i i i i i i .
i . 200 | | I I I I I . in square brackets [ ] at
. _H B r>  mm T _Iﬂ 0.0 25 5.0 15 100 125 180 175 200 the top of the screen, in
4 » .
U this case [Late Model
Example].
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Icon on your desktop.

Each time you start the Road Race & Circle Track DataMite Analyzer, the program will put you back to precisely where you
were when you last quit the program, displaying the same Current Test as when you shut down. When you first get the
program, this will be for some test Performance Trends was working with at the factory. You should obtain a Main Screen, as
shown in Figure 4.4, where Late Model Example is the Current Test.

Click on DataMite at the top of the Main Screen to open the DataMite Specs menu shown in Figure 4.3. There will already be
specs in this menu, which are the DataMite settings used when test Late Model Example was run. You will change these specs
to match your DataMite. Put a Yes in each row you are using for each channel where you have a sensor hooked up. If there is
not already a yes there, then click in the Used? column in the row you need to switch a blank to a Yes.

For DataName, you can change it to something you think is more descriptive, or simply leave them at their default names of
Eng RPM, Chnl 2. etc. The Sensor and Calibration descriptions are very important. Review what is outlined in Figure 4.5
and 4.6, Appendix 5 and in Section 2.5.

Other critical settings in the DataMite Specs are the “DataMite II Rate, samples/second” and the “DataMite II Recording
Segments”.

The Rate determines how many times a second each sensor is sampled and saved. The higher the sampling rate, the more
detail you can see in the results. For example, to see shock travel over some small bump in the track you may need to
record at 100 samples per second, or at .01 second intervals. To see the suspension move from vehicle dive and roll, 10 to
25 samples per second are probably fast enough. Because we are looking for detail in this test session, we have chosen 100
samples per second.

The Recording Segments is how many of different sections is the DataMite II’s memory broken into. The more segments,
the smaller the memory segment sizes and the shorter the recording time.

The higher the sampling Rate, the higher the Recording Segments, the more channels being Used, the less recording time you
have. An estimate of the amount of recording time is shown below ‘“DataMite II Recording Segments”. In Figure 4.6 you see
it being only 1 min 40 seconds, or 100 seconds. But since this is for testing only, not a complete 50 lap feature race, this is

sufficient time.

When you are finished with the DataMite specs, click on File, then Save as Master DataMite Specs to save these changes.
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Figure 4.5 DataMite Specs Menu

When finished changing these specs, click on File, then
Save as Master DataMite Specs to save these

N b4 . .
ok T Datatic || Do Troublosh Hel x| Click here to switch between
ac ile Datakite ptn:nnjs roubleshoot elp Yes and blank. Be sure
] Type Upen Master D atabyte SDECS rw'eather Station At one j I j there is a Yes for all
Save Az Master Matabdite Specs channels you are using
Data D ataMite ecording Segments Ig j :
Print
#. Record timefzegment: 1 min, 40 se-:N_ Set # Segments here to
Channel 5euiréx e give enough Recording
#  [Channel Used? [Dgaflame [5enzor and Calibration - Time for your needs.
1 ez Am 8 Culinder, 4 Stroke |
2 Frequency 2 ... red ex Rear RPM Rear wheel RPM, 4 Magnets .
3 |Frequency 3 ... pellow  Xes Front RP Front Wheel BPRsG Maxnets C“l_dehel’e t%set the 7'-'r:
4 Frequency 4 ... blue cylinders an englne ype
5 Frequency 5 ... green for accurate Englne RPM
E  |Analog1 .. red Ve beer Steering 2.5-3.5 [5v] = 0-1 5t data. See menu below.
i Analog 2 ... yellow ez Thottle Cetrn 0-3 [5w] = 0-90 Throttle .
8 |bnalog 3. blue ‘Yes  FBrdke SOORS! MSI600 Sensor Click here to set the #
8 |analog 4 .. green 100 PSMMSIE00 Senzor magnets and sensor
10 |analogh ... red ez LF Shock LF Shock 0-5N&v] = 0-10 LF Shock [com: -5.5] source for the other
11 |Analog B .. pelow ez RF Shock RF Shock 0-6 (v 0-10 RF Shock [con: -5.5) sensors. See menu
12 |Analog 7 ... blue ez LR Shock F Shock 0-5 [5v] = 0NQ LR Shock [cor: -5) below.
13 |analog 8 ... areen Yes RA Shock. AMShock 0-5 [5v] = 010 Shock, [carr: -5] - Calibrati Anal h
alibrating Analog chan-
1 | » : N
nels is shown in Figure
Tip Help\ 4.6 on the next page
Click on most anything in the Channel Settings grid to
change it. For 'Used?, you will toggle between Yes and
Me. For ‘Data Name' and ‘Sensor and Calibration’, you Click on Current Readings to show
Lévﬂlrrlgitpézz?nn;:d with new screens to change the what each channel is recording
: right now. See Figure 4.7.

Specs Menu for Other RPMs

i&. Dther RPM Specs [ x|

Pick Front Wheel for channel

|Ea|ih |Fronl Wheel RPM, 2 Magnets /|
" BAPM S5ensor Specs /
Senzor -
Engine RPM Specs Menu SCETCEN| |
For V-8, 8 cylinder, 4 stroke.
|Dala Name |ant Wheel \l
\

[Calib [8 Cylinder. 4 Stioke |

" Engine Specs

 Cylinders RN =

|4 Stroke j

|Engine Type

" Mote:
Pick the # cylinders in the engine and 2 or 4
stroke operation. For special ignition systems like
“digtributor less" or small "4 cpcle” engines, you
may have to adjust these specs for accurate
RPM readings. For example, a ‘Briggs’ motor fires
every revolution like a 2 stroke, zo call a Briggs a
1 Cyl, 2 Stroke',

Keep Calib. | Helpl Eancell Plinll

[ Analog Sensor Specs

|1 st Yalue, Engineering Units
|1 st Yalue, freq [hz] Head | I:|

2 and Driveshaft RPM for
channel 3. You would open
this menu twice, once for
each channel you want to
change.

For Channel 4, pick Analog

Converter, and then Std
Thermocouple as the Type.

Specify 2 magnet since that

|2nd Yalue. Engineering Units
[2nd Value, freq (hz] Read | l:l

" Note:
Pick the lozation of the senzor and # of magnets
[or ‘targets' if a different type of senzor iz being
uzed] an the rotating component,

is what you installed on the
Front Wheel and the
Driveshaft. Be sure to get
these magnets as evenly
spaced as possible.

Keep Specs Help | Eancell Print |

Click on Keep Specs to keep
and return to DataMite screen.
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Figure 4.6 DataMite Sensor and Calibration Screens for Selected Analog Channels

. Analog Senzor Specs il . Analog Senzor Specs il . Analog Senzor Specs il
|Ealih |S teering 2.5-3.5 [3v] = 0-1 Steer | |Calih |LF Shock 0-5 [Bv] = 0-10 LF Shock. | |Calih |F.-"B (long) Accel [cor: .04] |

" Analog Sensor Specs Analog Sensor Specs " Analog Sensor Specs

Type Type F/E (long] Accel
[Data Name Steer [Data Name LF Shock [Data Name F/B accel

" Analog Sensor Specs " Analog Sensor Specs M Analog Sensor Specs

|1 st Yalue, engineerning unitz |0
’m Read |
|2nd ¥alue, engineering units  |-1
’m Read | E

|1 st Yalue. engineerning unitz |0
m Read | EI
|2nd ¥alue, engineering unitz |10
’m Read | l:l

|1 st Yalue. Engineering Units
[1st ¥alue, counts Read |
|2nd Walue, Engineering Units
|2nd Value. counts Bead |

|Signal Based Dn |[|.5 Yolts j |Signal Based Dn ||].5 Yolts j

W Read H:I W Read HEI

[ Mote: " Mote: " Mote:
Pick the type of sensor and fill in the Calibration Pick the type of sensar and fill in the Calibration Pick the type of zenzar and fill in the Calibration
Specs agz neceszary [or fill in from factory Specs az necessary [or fill in from factory Specs agz necessary [or fill in from factory
calibration table pravided with senzar]. The calibration table provided with senzar). The calibration table provided with senzar). The
'Correction' factor i meant for an adjustment after 'Carrection’ factor iz meant for an adjustrent after 'Carrection’ factor iz meant for an adjustrent after
the calibration iz complete. For example, after the calibration is complete. For example, after the calibration iz complete. For example, after
you have entered the calibration for & shack wou have entered the calibration for a shock wou have entered the calibration for a shock
travel sensor, you may want to adjust this to read travel sensor, pou may want to adjust this to read travel sensor, pou may want to adjust this to read
0 when the car iz at static ride height, 0 when the car iz at static ride height. 0 whe the car is at static ride height.

|Signal Based On | [0-4096 Counts 7]

Read | .04

[Correction

Keep Specs | Helpl Cancel | Plinll Keep Specs | Helpl Cancel | Plinll

Keep Specs | Helpl Cancel | Plinll

For the 2 accelerometers built in the DataMite Il, all that is required is for you to
specify which sensor is measuring Front/Back acceleration and give it a Data Name.
This accelerometer calibration has been “fine tuned” by letting the vehicle set at ride
height and then clicking on the Read button to obtain a Correction of .04.

The shock sensors were calibrated very much like the Steering sensor, except these sensors came
with a know calibration sheet showing 0-5 volts being 0-10 inches of travel. Since shock travel is
measured directly in inches, there was no need to change this calibration. All that was done was that
once the sensor was installed and the vehicle was at ride height, the Correction “Read” button was
pressed and the user entered 0 as being the desired reading at that time. The program then filled in
the -5.5 Correction needed to make this channel read 0 at that particular shock sensor settina.

Steering sensor calibrated for -1 being for 7 turn to the left. Then +1 is % turn to the right This
choice for engineering units can be anything that makes sense to the one who must analyze the
data. This sensor was mounted between the frame and a location on the center link, joining tie rods
on both sides. This calibration was done by first selecting “Signal Based on” as “0-5 Volts”. Then
the steering wheel was placed straight ahead, 0 was entered for the engineering units, then the
“Read” button for the “1°' Value, volts” was clicked on a voltage of 2.5 volts was read. Then the
steering wheel was turned % turn to the left, -1 was entered for ughd value, engineering units”, and
the “2" Value, volts” was clicked on which read 3.5 volts. You will then see the “Calib” displayed at
the top. Click on Keep Specs to keep this calibration for “Steer”. Note that the Data Name of Steer
can be most anything you want and this channel will appear on graphs and reports as “Steer” A
correction has never been entered, but could be by simply placing the steering wheel straight ahead,
clicking on the “Read” button, then telling the program that the Signal should read 0 at that time.
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Figure 4.7 Lap Timer Sensor & Calibration Click on Timer 1’s
Sensor and
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Figure 4.8 Current Readings Screen to Read Channels
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we have chosen to display the Std
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using 7 or the first 8 at this time.
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Note that all 7 channels read very close
to 0 with the vehicle at ride height. You
can move each sensor individually to
see if that channel responds like it
should. This confirms that you have
the calibration in the program assigned
to the correct sensor.
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Now that you have saved these settings as the Master DataMite specs, you can check these readings by clicking on the Current
Readings menu option. This will bring up a screen like that shown in Figure 4.7. From here you can start the engine, jack the
car up and spin the tires or driveshaft, move the throttle, press the brake pedal, move each shock sensor by pushing on that
corner of the car, etc. Then you can verify that each sensor is connected to the appropriate channel and you have the correct
“Sensor and Calibration” information in the program. If they are not reading correctly, be sure you have the correct sensor
plugged into the correct spot in the harness. Disconnect sensors one at a time to ensure you get a response on the Current
Readings screen for the appropriate channel.

Note: If you run the engine, it is recommended you use screen only if you have protected your
computer’s serial port with Performance Trends’ optical isolation system. Although unlikely, it is
possible for “stray” high voltage ignitions signals to pass back through the DataMite and destroy your
computer’s serial port.

Click on Close (back) to close the Current Readings screen and return to the DataMite screen. Then click on Back to close the
DataMite Specs menu. You will probably be asked if you want to keep these changes for the current test Late Model Example.
Since they were not the DataMite specs for that test, answer No. Now when you start a New Test and download data from the
DataMite, these Master DataMite specs you created and saved will be the ones used for determining what channel is recording
what.

Recording a Test Session or Race

You have now done the preliminary work which checks that the DataMite seems to be working well, and have setup the
software’s Master DataMite specs to correctly match your DataMite. These initial settings and checks are only done for your
first installation. Now you can actually start recording vehicle data. The first tests you run will be basically for practice. Do
not expect them to be exactly correct because you will forget to do something, etc.

The DataMite program is actually smart enough to find the individual laps in your recorded data without a lap timer beacon.
This method is fairly accurate but the lap-to-lap break point will be at some time of the program’s choosing and not yours.
Also, if one of the laps is very different that the rest, like you spun out, the lap times and lap break points will not be accurate.

We will be using an infrared beacon as shown in Figure 4.2. With the beacon, you will be able to determine exactly where the
lap times will be started from. This is done by placing the Infrared Transmitter at the desired “Lap Start” point on the track.
Many racers use a camera tripod for mounting the transmitter. It actually has female threads in the bottom to do this.

Note that if other racers are using an infrared beacon, you may trip off their beacon as well. The Performance Trends system
has a 10 second hold off time before it triggers off another beacon. So if there are 2 beacons close together on the track that
both happen to trip the lap timer, the system will trigger off the first one encountered, your beacon or some other racers. This
is generally not a problem if you understand what is happening. (A white jumper wire can be cut in the Lap Time Converter
“black box” to increase this hold off time to 30 seconds. This means the total lap time must be much longer than 30 seconds
and this is typically used only for road racing.)

You do not have to time the pushing of the Record button with the actual start and end of a particular lap or the race. The

program works fine if it “sees” some data before and after the actual race session. Therefore start recording during pre-race or
pre-test warm up laps and stop recording on the way back to the pits. See Figure 4.9
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Circle Track/Road Race Recording Procedure (outlined in Figure 4.9)

1. In the pits, power up the DataMite II with the main power toggle switch. The LED on the control panel will start to blink
at 1 second intervals indicating the DataMite Il is in standby mode, ready for recording.

2. Start the engine and drive on to the track. Do your warm up laps.

3. Some time before the Green Flag or before your testing session, start the DataMite II recording data by pressing the Record
button. This will light steady the Record LED by the yellow button.

4. The race or test session starts and you do not need to think about the DataMite data logger. You may want to watch lap
times on the Lap Timer dash display.

5. After you are finished racing or testing, and slowed to a safe speed, press the Red button to turn Off the Record LED. This
stops the DataMite from recording any more data. Recording may stop automatically if you have selected the number of
recording segments to give too little time for recording the entire race. For example, in this test session, we selected 8
segments which only allowed for 100 seconds of recording time.

6. Drive back to the pits and download the data recorded by the DataMite II to the DataMite program in your computer.

Figure 4.9 Basic Procedure for Recording a Race or Test Run 5) Press Red

1) Powerup  2) 3) Press Yellow Button 4) Run race or test session, EB)utto'\r/\I_to stop
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accels and 2 decels..

Figure 4.10 The New Test Screen with Tip Message
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L]
changes to test information like the Vehicle Specs, Test Conds, Log Book entries, etc. However, assuming you have not tested

a vehicle like this one before, you can start this test with whatever the Current Test is.

As shown in Figure 4.10. There are 6 critical specs at the top which must be filled out or picked.

If this is the first New Test you have run (you just got the program) and you had not already entered the Master DataMite specs,
there would be no summary of the Master DataMite specs. You would have to fill out the DataMite Specs before the program
would let you start a New Test.

Filling Out Other Specs (other than DataMite Specs) to Start a New Test

If you want to modify some specs from the previous run, click on the 'See Specs' buttons for each category of specs. Click on
Help at these menus for more info on how to enter these specs.

Vehicle Specs are quite critical for some calculated results, like tire slip, clutch or converter slip, etc. To check these settings,
click on “See Specs” button by Vehicle to obtain the screen shown in Figure 4.11. Again, these were the Vehicle specs for the
Late Model Example test. You should enter the specs for your vehicle, the Monte Carlo. If you didn’t know an input, say front
tire diameter, you can click on the Clc button by it to bring up a calculation menu. There you can enter the tire specs, say for a
P225-75-15 or something similar, to come up with the correct diameter. You can also pick one of the preloaded example
transmissions, or click on File, then Open Example Vehicle to see what the specs for other typical vehicles look like.

Figure 4.11 Vehicle Specs When finished changing these specs, click of File, then Save

As to save these changes to a name of your choosing. These
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With all the Vehicle specs set to match your vehicle, click on File, then Save As to save these changes to some vehicle name of
your choosing, something like “Monte Carlo”. Then click on Back to close the Vehicle Specs menu and return to the New Test
screen. Since you saved these specs, you will not have to enter them again. If they are not already loaded for some new run,
you can just go into the Vehicle Specs screen, click on File, then Open Vehicle and pick the “Monte Carlo” vehicle you have
just saved.

Figure 4.12 Filling in Track Conds Menu ) :
9 9 Select this Type for Circle
Track Laps
. Track/R ace Conditions x| b
Back Help
T f Test "Race § . .
ype of fes |ee summary This section lets you save
LI Ticle Track Laps Track Length. ft [2640 1 /2 e =l critical notes summarizing
Fasied Lan Tinm, our race results. Track
 Track Weather Conditions | asies’ —ap THE SEE/ ILI {ength Lap Time and MPH
|Hethud of Reading Weather Data |P03|lmn P—I |Lap MPH 89.55 are inter-related. If you
IUncu:nrr Baro with Dew Pt j " Wind Conditions g?ﬁgr%ew?ﬁi’eogaelcﬁ;?gd
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|Den¥it}l Altitude, It 25H65

~
[Dry I‘ensit}l Altitude, ft 2868 N
\

\ \— Density Altitudes can not be input
Choose the appropriate “Method” directly, but are calculated from the other
based on your weather station weather inputs above.
instrument. See Section 2.3.

Track Conditions are also important records of the run, and contain things like length of track, your fastest lap time (either
recorded by a stop watch or from the Lap Summary report option in the DataMite software), your finishing position, etc. Click
on the Track Conds button in the New Test screen so you can enter your finishing position of “2”. After you get your new
results, the program will automatically update the Fastest Lap Time (currently shown as 20.1 seconds in Figure 4.12) with the
one the program finds in its initial “Find Beg/End of Laps” analysis. See Figure 4.15.

Log Book Specs (Pro version only) can be filled out now or after you download data from the DataMite. However, it will save
you considerable time and produce more reliable records to check the appropriate box on the New Test Screen. The “keep most
non-changing inputs” is usually the best choice, as this keeps things like Engine specs and part descriptions, clutch or
converter specs, suspension specs, but not things like Winning Driver, Winning Car , shock travel, etc. See Section 2.4 for
more details.

There are six critical specs listed separately at the top. Most of these must be filled out before you can start the new test. The
program usually fills them in with default values based on the current test.

1. File Name for New Test is the file name the program will create for saving the Test Data for the new test you are starting.
The program fills in a default name of the current test name, but incrementing the last digit in the name by 1. You can
change this name to most anything you like. The program will warn you if the name entered is not valid and show you
what is wrong. For this example, type in the name: Monte Carlo 1 for this first test of the Monte Carlo. When you click
on Start New Test, the program will add the .CFG extension to produce Monte Carlo 01.CFG.
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2.
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be 246. If you change the Run # for Monte Carlo 0 to Run #1, like at the start of a particular event, to Run #1 in the Log
Book, then the next Run # would be 2.

Track and Event (Pro version only) is a description of the track or event. You can type in most any name you want, or
click on the down arrow button at the right of the name to pick from a list of previous Track and Event descriptions you
have already entered. If possible, it is best to use a name from the list of your previous entries. Then it is easier to find
tests because the names are more consistent between different test files.

Run Description (Pro version only) is much like Track and Event above. It is a description of the run, like Feature Race,
test and tune, etc. You can type in most any name you want, or click on the down arrow button at the right of the name to
pick from a list of previous Track and Event descriptions you have already entered. If possible, it is best to use a name
from the list of your previous entries. Then it is easier to find tests because the names are more consistent between
different test files.

Folder Name for New Test is the folder in the DTMDATA folder where the test will be saved. Folders are a way to group
similar tests together. You could start a new folder for each event, or a folder for each car (if you use the DataMite on
more than 1 car), or a folder for each type of event or track (like “Test and Tune”, “Dover” and “Rockingham”. You can
come up with most any way you want to organize your tests. The program may not be using the name 'folder' for spec, but
whatever word you have assigned in the Preferences menu. The folder name 'Examples’ is reserved for Performance
Trends example tests supplied with the program, and can not be used for your tests. By clicking on Add New, you could
enter a new folder name like Year 2002. This folder will be used for all tests you download for the 2002 season.

As you should do for most all circle track runs, you choose the Data Type of Circle Track Runs. (Road Racers would
select Road Race Runs. This has more to do with the shape of the track than the type of car. Road Race courses are
assumed to be irregular with possible right turns, where Circle Tracks are assumed to be mostly oval.) Meas Tq/HP from
Accel is a special type of test where you do a full power acceleration in 1 trans gear to obtain an engine power curve. See
Example 4.3. Custom is used for anything else, like troubleshooting in the shop with the car up on jacks.
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The New Test screen should now
look like Figure 4.13. When you
are ready to start downloading
data from the DataMite, click on
'Start New Test' at the top of the
screen. If some critical specs
have not been entered, the
program will warn you and ask
you for it at that time. The
program will fill in the Test Time
and Date based on the computer's
current time and date. This can
be changed later by clicking on
the Test Time/Date at the Main
Screen.

The program will then ask which
of the 8 Memory Segments should
be downloaded as shown in

Road Race-Circle Track DataMite Analyzer

Chapter 4 Examples

Figure 4.14 Main Screen While Downloading DataMite Data
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data recorded is
shown here. You

can also select to
e download any of the
other segments
which have been
recorded.
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Figure 4.14. The program always defaults to the last memory segment which was recorded, in this case Segment 2.

Figure 4.15 Messages After Download DataMite Data
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Figure 4.15 shows the

messages the program could give to let you know how the data appears. If you get several noise spikes, you should investigate
the source. Noise spikes can also cause problems when the program tries to find the beginning and end of the dyno run. Note
that editing out noise spikes, and having the program find the circle track laps can also be done at anytime in the future by
clicking on Edit at the top of the Main Screen. See Section 2.10 Editing Tests. Figure 4.15 also shows the program asking to
update the ‘Fastest Lap’ time with the one it found from its initial analysis of the lap timer data.

Analyzing Data

The Main Screen should now look like Figure 4.16, with a graph of the individual laps on the right side, and a table of engine
RPM and MPH numbers on the left side. The specs which determine the RPM increment for the data table, or how much
filtering (smoothing) should be done to the data on this Main Screen are in the Preferences menu. See Section 2.2,
Preferences.

The results on the Main Screen are not designed for detailed analysis, but just to give a summary of the run, and to show how
some critical data looks. Detailed Graph and Report analysis is discussed in the upcoming sections.

Graphing to Check Data Quality

You’ve heard the saying “a picture is worth a thousand words”, well “a graph is worth a thousand numbers”. Graphs are
generally the best and quickest way to analyze data because your eye can quickly spot trends, see data points which look “out of
line”, etc.

To make a graph, click on Graph at the top of the Main Screen. Set the Type to Pick Individual Channels, and then select the

data types to include in the graph from the list at the top of this Graph Specs menu. (In the Pro version you could have also
selected one of the Histogram Types.) A good choice for a first look at a test run is to graph some “raw” recorded data like
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Engine RPM, other RPMs like driveshaft or wheel RPMs, accelerometer data, etc. That is because other information is
calculated from these main inputs, like distance traveled, clutch/converter or tire slip, etc.

Once you have selected what data to graph, set the remaining specs below the list of data types. Set Time/RPM/Distance to
Time and set What to Graph to All Data so we can check the data quality of all the data recorded. Set Filtering to None so that
you see the data in its most detailed, and un-smooth state. The graph specs should look like those in Figure 4.17. Click on the
Make Graph button to produce the graph shown in Figure 4.18. The graph shows no major “noise” spikes, but all channels
show a little variation up and down. This is actually the sign of very good data, as it indicates the response of the sensors is
quite fast, but the number they record is repeating within a couple percent. You can click on Graph Type at the top of the
Graph Screen and set Filtering to Light. This smoothes out the data to eliminate some of the variation, but you know you still
can have confidence in the data because it looked so good with Filtering set to None.

Figure 4.18 shows the basic accel/decel nature of circle track laps. Each accel and each decel are quite similar, and a pair of 2
accels and decels is a circle track lap.  You will also notice that we artificially drew in some “noise spikes” just to show what

you would be looking for if there were problems in the data.

Figure 417 Graph Menu Specs for | [Figure 4.18 RPM Graph of All Data
Graph in Figure 4.18 Click on Graph Type to get

i Fig 4.17' screen
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Channel 5 e : : : ; g : ¥ ¥ | S
Steer
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You can also graph the raw shock travel, accelerometer, and steering data to check the data quality as done with the RPM data.
Figure 4.19 shows all 4 shock travel sensors. This data is much more confusing if several types of data are graphed together.
Shock travel data is, by its nature, very jumpy. Every bump in the track is recorded and that may not be of interest to you.
Figure 4.19 shows how you can more accurately evaluate the data quality. First, just graph 1 channel by only selecting LF
Shock as the data to graph in Figure 4.17. Then just graph 1 channel for just 1 lap. To graph just 1 lap, select “1¥ Lap”
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instead of “All Data” for “What to Graph” in Figure 4.17. Then, to eliminate some of the “jumpiness” in the data, set
“Filtering (smoothing)” to “Heavy” in Figure 4.17 to see more general trends. However, the first graph in Figure 4.19 also
points out that even with all the shock data graphed with no filtering, the data all stayed within a fairly small range of motion,
from -2.4 inches (compression) to 1.6 inches (rise). If there had been significant “noise” or bad data points in the data, the
range of data graphed would have probably been much larger.

Figure 4.19 Shock Data Graphs

Note that all shock data is graphed within a scale of -2.4 to 1.6
inches, which gives confidence there are no significant noise spikes.
These graphs are auto-scaled meaning the program will expand the

: / s scale to fit all data on to the graph screen.
[=HE CEIDADDIECE O e L
LF stfock, RF Shock/LR Shock, RR Shock vs Time _ o cabt 4 vt OO Y8 T oo ennnery | [OMOHO0L A

It" |

| All 4Shocks, AllData [ ™=

Back Fin Fomal View GemchTrwe Ak Ten oo log

biple Tasin  Horlp
= 1= o 2 I I I S |
LF Shock vs Time = | . LF Shock vs Time

LF Shock, Lap 1 Only, Filtering = Heavy |

LF Shock, Lap 1 Only

Figure 4.20 shows the remaining channels of Steer, Brake, Throttle and the 2 accelerometers graphed for All Data. Here you
can again see the cyclic nature of the data, braking for each accel, opening the throttle for each accel. The Steer sensor does
show 2 times which look unusual, where the steering was actually turned to the right. As the zoomed in portion of the graph
shows, these dips are real because they occur over a large section of time (over 0.5 seconds) and there are several data points
showing this trends, of relatively smoothly turning to the right, then turning back to the left.

The accelerometers are quite jumpy, like the shock sensors. But they are recording every bump and vibration the car is exposed

to. Even with no filtering, the cyclic trends can be easily observed, indicating high data quality. Again, with a little filtering
the trends are more easily seen.
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Flgure 4.20 Graphing Steer, F Brake, Throttle and Accelerometer Data

= Dstablits Anslyzat v1.2 | Monts Cards 01.CFG |

Dok Fi T Vow Giigh Tye. AaiTes HitoapLog_ Mulie Teits ek

2 2 = A s |

Staer, Throttle, F Brake psi vs Time
o A E A Es s s AsEsssssssAssssssssssEssEssssEssssssssEsEs

Zooming in on one of these “dips”
shows it is occurring for over half
a second. At 100 samples per
second, that is about 50 data
points showing this definite trend.
These dips are “real”.

fronte cala 01 A —
: [al« 100

Steer, Throttle, F
Brake, All Data,
Filtering = None

In contrast, this artificially generated /
noise “dip” has sharp corners,
returns quickly to near its original
value and is quite short in time.

Bach Fin Fimal Ve GophType AdiTedt HstorpLog Muligie Teits Wb
el «le] [e]= el +] bl sl o] ravenfsaseid \
F/B accel Gs, L/R accel Gs vs Time

Since we calibrated the steering sensor
to show positive numbers when turned
left, these 2 occasions are times when
the steering wheel was actually turned
right. Since these are not single data
points, but several points show this
smooth trend, this is “real” data.

F/B Accel Gs and L/R Accel Gs,
All Data, Filtering = None

. DalaMile Analyzor v1.2 | Monte Carlo 01.CFG |

Dack Fie Fomst \v‘m Oragh Type Add Test Hatory Log Mubipls Tests Help

12 = I [ =5 =3 [ 3 13 3 Y N 2 I

o . FiBaccelGs LIRaccelGsvs Time e a—

F/B Accel Gs and L/R Accel Gs,
/ All Data, Filtering = Medium
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[up to 4 max). For example, to Graph rune 1 and 3,
enter;

1.3

Figure 4.21 Overlaying Graphs from Several Laps

EnterRunts x|
Enter the run #s to be Graphed, separated by a comma

Cancel

12345

7* Click in the Graph Laps column to bring up

the screen to the left, where you can enter
the individual laps to graph for this run.

Click)

laps overlaying each other.

=lolx|
GraPh Tests Marked "Yes'  Graph Current Test Only  Clear [erase] History  Print - Hel
Test¥ile and Path [Graph? [Std Graph Tle [Laps|Graph Laps foave?[Fun# [TestDate  [Type of Run [Pasition/Lap Time[win? [Ttk Len [Dens &t]&waMPH -
Swear P0024monte carlo 01.cfg ez monte carlo 01 5 ; 12 08/13/2003 Circle Track Laps 2/201 2640 25E5 B85
ShuttefB00-un04-Bh w switch.cfg EO00-unD4-Bbw 1 1 1] 06/15/2004 Custom [ho EAL Win 130 2379 93
hewamp|esmilate model example.cfg late model example 5 1 12 08/13/2003 Circle Track Laps 2/201 2640 25E5 B85
wear 20025monte carlo 2.cfg Monte Carla 2 1 1 g 06/24/2004 Custom [no 24201 Win 2640 28BS B9RR
Swear 20024monte carlo 1.cfg Monte Carlo 1 1 1 7 06/24/2004 Custom [no 2/201 Win 2640 25E5 B85
Siunkhjunk045.cfg junk045 1 1 Cugtom [ho ! Win
Sjunksjuniy144. cfg i 06/23/2004 Type Mot Uszed oos0 Win
wnkiunkimzer | Click here to make graph 06/23/2004 Type Not Used 00/ 0 Win
Sjunkhjunk 042 cfg Shown belOW Of the indiVidUal 06/16/2004 Type Mot Used .oos o Win -

uttan right for rmare History info.

. DataMite Analyzer ¥3.2 [ monte cailo 01.CFG ]
Back Fie Fomat Yiew | Graph Type Add Test Hisknry Log Single Test Help

x

[ [N [l e[+ ] ol X e[ Fuvion]se seaed

LF Shock vs Ti

e

1.000

Click here or here to
bring up History Log
shown above.

a00

600

400

200

non

_______ - ol monte catlo 01 #3 —

monte carlo 01 #1 —
LF Shock
{ monte carlo 01 #2 —

monte carlo 01 #4 —
LF Shock

monte carlo 01 #5 —
LF Shock

-.200

-.400

-600

-.B00

ST L o e o 5 5 o o o o 0 5 3 i 1 8 0 2 3 5 3 5 2 5 2 2 5 3 5 3 5 3 5 1 3 o ) 5 o ) 5 S ) 5 3 2 5 ] 1 5 2 S s s e i 20

Note that except for these 2 dips from Lap 5,
that the trends (even for the “jumpy” shock
data) is quite similar from run to run. This is
indicating repeatability in the car and driver and
good data quality.

Time, sec

One of the first things you must learn with data acquisition is that you can not blindly believe the data as presented. The data
can be misleading because you’ve entered the wrong calibration data, attached the sensor to the wrong channel, labeled the
channel wrong in the software, etc. It can be in error due to electrical interference from the ignition system (called “noise” in
most of this manual, have intermittent connections in the wiring, have a sensor that is bad or going bad, have poor sensor
mounting, etc.
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When you see something that looks strange, do not automatically assume that you must fix the car or suspension. First take the
time to confirm that what you see is real. Many of the techniques shown in Figures 4.17 to 4.21 let you confirm that data is
good. These points to look for include:

The laps are very evident by seeing the periodic up-and-down nature of all data.

When you graph All the Data with No Filtering (smoothing) and the graph is Auto-Scaled (so all data points are
graphed on the screen) the range of data is what you would expect, like when the Shock Travel Data of Figure 4.19 all
fell within a normal range of -2.4 to 1.6 inches.

If you see a dip or spike in the data and zoom in on that data, the dip or spike is shown to be of a significant number of
data points. The trend in the dip or spike should also be relatively smooth and not show a sharp corner on the graph.
Figure 4.20.

If you change the filtering from None to, say, Medium you should not see a large change in the maximum or
minimum values graphed. You should not see a large change in the scales picked by the program in the graph is
Auto-Scaled.

If you overlay graphs of the individual laps for a particular race, the trends should appear the same from lap to lap. If
most laps are the same and only 1 or 2 are different, that could indicate a problem to be investigated (car or driver) or
a problem with the sensor. For example, in Figure 4.21, when the shock travel data looks different in lap 5, you could

graph the shock data for the other 4 shocks. If it also looks different at those points in time for lap 5, it is probably
indicating the vehicle or driver really did something different at that point in time, and it is not a problem with the

SE€NSors.

All the raw data graphed here, except the artificially inserted
“noise” to illustrate certain points, looks quite good. Therefore, you
can have good confidence in the calculated results like tire slip,
distance traveled, friction circle, track map, etc. Most of these
calculated outputs appear farther down the list of Data Types in the
Graph Menu. Click on Graph Type at the top of the Graph Screen,
and select to graph Tire Slip %, Corrected Flywheel HP and RF
Shock Velocity. Change the Filtering to Heavy, as HP and Shock
Velocity can be rather “jumpy” and What to Graph to Just Lap #1.
See Figure 4.22. With these changes, click on Make Graph button
and you will obtain a graph shown in Figure 4.23. Figure 4.23 also
shows how you can zoom in on a particular area, or bring up the
vertical cursor line, to pin-point values on the graph.

For more details on other graph options, check Example 4.2,
Analyzing Data.

Figure 4.22 Graph Data to Create
Graph in Figure 4.23

x|

Obzerved flywheel HP -
Corrected FAywheel torgue

Cormrected flpwheel HP

Obzerved road [tire] torque

Obzerved road [tire] HP

Corr road [tire] torque
Corr road [tire] HP
BF S5hock Yelocity

" Other Graph Properties

L Fick | ndividual Channels 7

[Time/RPM/Distance I Tirne |
what to Graph IJust Lap #1 LI
[Filtering [smoothing] IHeah-'_'r' [lats] ;I
[Histogram RPM Increment |-||:||:| ;I

[Histogram. Starting RPM 1] |

|Hi3tuglam, Ending RFM 1000 |

" Motes:
[rata Selected to Graph [8 types max):
- Tire lip, %
- Corected flywheel HP
- RF Shock Yelocity

Make Graph | Helpl Cancel | F"lintl
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Figure 4.23 Graphing Calculated Outputs

&, DataMite Analyzer v3.2 [ monte carlo 01.CFG ]
Back File Fomat Yiew GraphTyps AddTest Histowloa [SingleTest Help

One way to zoom in on an
area of the graph is to click on

58 R | e R

the area in the upper left

Tire Slip, Corr HP, E/F Shock Vel vs Nme
640.0

4800

3200

160.0

maonte carlo 01 #1 —
ITire Slip x 100

corner and drag (holding the
mouse button down) to the
lower right corner. A box is
drawn around the area which
will fill the graph once you
release the mouse button.
The graph below shows the
result of this action.

-160.0
3200 pemmmmmmm e e L L P P R PP PEPE

R oo T s

P N B DU N

Time, sec

Another way to zoom in (or
out) is to click on the 8 arrow
keys here or click on Set
Scales button.

You can display the cursor

&, DataMite Analyzer ¥3.2 [ monte carlo 01.CFG |
Back File Fomat View GraphType AddTest Histoylog Singls Test Help

x

line by clicking on one of the

(=Bl 5 8 A ) e | /

graph lines.

Pl RF Shock Vel vs Tim

Tire Slip, Corr

640.0

560.0

480.0

400.0

3200

240.0

160.0

monte callb 01 #1 —
Tire Slin 3.037

\__ The value of all the graph
lines at the cursor is
displayed here.

You can move the line left or

800 p-------a-b-to--H e =

ABDD poememeedogieno o T S AR oeoeneee PRI DOTEREE o PR (PR

a0p Lol AL (I I B S SN 1) |

Time

10.270

right by clicking on the cursor
arrow buttons here
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Conclusions:

e The installation of the DataMite hardware is critical and is covered in Appendix 2.

e Program settings, especially the DataMite settings, are critical for accurate data. These DataMite specs are saved in
“Master” DataMite file so each new test starts with the current settings for these critical specs.

e Recording a race or test session is outlined as 6 basic steps.

e Once a test is performed, the data is downloaded to your computer from the DataMite by clicking on File, then New (get
data from DataMite) commands at the Main Screen.

e You should check the raw recorded data for noise spikes and general data quality.
e Once you are confident the raw data is good, you can better trust other calculated results are good also.

e  Results can be quickly and thoroughly analyzed with graphs, and the many graph features.
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Example 4.2 Analyzing Data

Sometimes you may want to just see how the car is running, if the engine RPM looks like it should, what the tire slip is
throughout the run, how much a shock is compressing in a turn, etc. This was outlined in Example 4.1.

Other times you want to make more detailed analysis of a particular run, and compare a particular lap to other laps, or test
sessions to other test sessions. This could be to check the effects of a modification, to see if the car has developed a problem, or
see why some laps are faster than others. This process will be shown in this example. We will look at the Monte Carlo 01 laps
from Example 4.1 and do some comparisons and detailed analysis .

First you will want to make Monte Carlo 01 (the baseline run you want to compare to the other runs) the current test. If you
had just downloaded this run, it would be the current test. If you had run this test several days or months ago, you may have to
Open it from the Test Library to make it the current test. Click on File, then Open (from all saved tests) to open the Monte
Carlo 01 test with the original converter. See Figure 4.24. (In the Pro version you have 2 other methods of Opening tests,
click on File, then Open (from History Log), or find the appropriate Run # from the Run Log down the left side of the Main
Screen and click on it.)

Figure 4.24 Opening a Past Test
Click on File, then Open (from all saved tests) to bring up the Open Test File screen shown here.

/_ Name of Current Test you are working with.

E tfioad Race & Circle Track Dat

Fil=  Edit Graph Heport Track Cond: LogBook Databite Wehicle Preferences Help Send Click on test
Details | Lap #1 file you want to
1] Test Fil open.
340 Fluns | [ — P
- |B Tests in Library / |Ehusen File: Monte Carlo 01 _CFG _;I
2 Grand 2m 1.CF G Previaw: Preview shows
grang am Egge ;Egg Engine #: AutoT st0432 details of the
grand am Edage 2. - 5
Fonte Cafa 0 CFG ;ﬁ DTEE::;’; Cicke Tiack Laps run you are
12 Monte Laro 1.LEG it Densty 2585 L] currently
12 3 ' D At Drsty: 2868 highlighting
12 Wind MPH: 10 g MPH: -
12 Tirme: 307 pro Date: 08/13,/2003
12 Super LateAdadel - 1/2 Mile Flat Track -
12 Azphalt 2003 Lefthander Monte Carlo el
T Example of Databdite Il Circle Track data using its
built i accelerometers [and optional lap timer :
12 {a7=3=Tn )T o a4 £=To3 o0 =] =TT B 8 - Click on O_pen
17 analysiz and divide data into laps. LI to open this
12 test file.
12 —Folders
. . ] tkraused a| Tip Click ona i
:Ié ® L!sl All F!Ies by F e M ame TOMERALS different Falder
) List by File Naffe (include Fiun Date) Ursem name to display al
12 ) List by FuD ate (include File Mame wingEamn the tests saved Click on the
12 ] ] T [F wahlstrd under that Folder
T Filez Mg Filtered [all files listed) waldran Name fol(zjer here
Lz Opén |  Filter find) | Advanced | ~| Delete | Add | which
g 28 Soos contains the
7 Cancel | Help | Delete I Right click in lizt abowve for more Folder Options test run to be
g B [15 %0 17 ‘ | | : : : opened
17 NR 99k 1R i i i -

159



(C) Performance Trends Inc 2004

Road Race-Circle Track DataMite Analyzer

Chapter 4 Examples

Summary Reports

What most racers want to know is what
makes a fast lap. Is there something they
are doing different on the fast laps than the
slow laps. Then they can learn from the
fast laps and make all laps fast. The
DataMite software has several useful
reports to do just that. Click on Report at
top of the Main Screen, to obtain the
screen of Figure 4.25. Choose the Lap
Summary, Avg, Max, Min as the type of
report and choose Throttle, F Brake, Tire
Slip and L/R Accel as the Data Types.

See the resulting report in Figure 4.26.
You see lap times in the 2" column from
the left, with 19.87 being the fastest and
20.09 being the slowest. What you would
want to look for is what Data Type seems
to be related to Lap Time. This can be
somewhat time consuming and confusing,
but the DataMite program has some
convenient features to do this
automatically, called Correlation.

Figure 4.25 Making Reports

E Road Race & Circle Trark Datal

File Edit Graph BReporf Track Conds LogBook DataMite Yehicle Preferences Help Send

Click on Report for this screen

1"‘

-

i

Choose the Data
Types to include
in the Report from
this list.

Click here to make the report

nad

i
Dt
344 R, [ Basic Report Specs | RR Shock
- - Channel 14
;!un # | [Type ILap Summary, ﬁ}vg+M aw+in J Channel 15
Time/RPM/Distance Beport [[iztanc + Channel 16
! j [0itere 2l ehannel 17
Jist Lap #1 - Channel 18
Choose a Lap ! l—j Channel 19
Light [zome] bt Channel 20
Summary Channel 21
Type. This hP acse!
disables most | L1 |Channerxs
Report Specs. ! a0
he.m -m r -
i ' - g:::?o- Repart 8§ tupes max)
12 | [Ose MHM:55 55 Time [Ne =] i
12 -F Brake
= [Include Averages I\(ES = -L/R accel
12 | [tart Average At 1000 ~Teel 2
12 :
Clop A At 10000 Drata reported at each distan
12 l— SHULYEI S |—| increment, nat averaged ove
12 i L
12
12
182 Make Report | Helpl Cancel | Print |
T Open/Edit/Save These Settings |
g
5 To obtain comparizon reportg of 2 or more files. click on ‘History Log' or
5 'Multiple Tests' at the top of the upcoming Report Screen.
- L EES E21E i) I |

Figure 4.26 Lap Summary Report Created from Screen in Figure 4.25

E Road Race & Circle Track DataMite ¥3.2 Performance Trends [ Monte Carlo 01.CFG ] C||Ck on Corre|ation’ then =
B3 Back Print Report Types File History Log  Single Test  Muliple Tests | Comrelation Help(F1] ShOW Correlation in Report for- _I_I- =1
i 1 Type: Circle Track Laps 3:07 prn 08413/2003 Show Correlation in Graph her ) .

@ Comments | Ttk Len: 2640 Dty Altitude: 2565 Show Correlation in Frapart repOI’t shown in Flgu re 4.27.
A ] Lap #: Summary of 5 Air Temp: 82 - e

Lap Time Thrattle, avg [Throttle, max |Throttle, min |F Brake, avg |F Brake, max |F Brake, min |L/F accel,  |L/R accel, L.-:’F! accel, |Tire Slip, avg |Tire Slip. max | Tire Slip. min

avg max min

1 27.88 4353 15.2 26.52 144.24 06 -1.15 -09 -1.71 .08 6.53 -62
2 19.91 283 4317 15.03 26.54 138.52 .08 -1.15 .05 -1.72 315 E.71 -42
3 19.87 28.47 43.29 15.03 26.3 128.34 .08 118 -18 1.7 351 9.06 -52
4 20.04 27.86 4333 15.04 25.41 14361 06 -1.16 -18 -1.69 335 7.4 -4
5 20.03 2732 4312 15.07 27.88 131.44 , 06 112 -1.82 296 E72 337

Lap Times shown here

Average, Maximum and Minimum values
for each lap are shown in 3 separate
columns for each Data Type selected.

Figure 4.27 shows a Correlation Report for the Lap Summary report shown in Figure 4.26. All that it points out is a “VERY

HIGH” correlation between Average Throttle opening and “Some” correlation between average slip.

To get a graph of, say, Average Throttle, click on that column to highlight it and then click on Correlation, Show Correlation
in Graph. You will get the graph shown in Figure 4.27. It does show a strong relationship between Average Throttle opening
and lap times. As the Average Throttle opening increases, the lap times come down. Now this may be information you already
know, that if you can keep on the throttle more, your lap times will increase. It does prove the point that the Correlation
feature can quickly find relationships in the Lap Time data.
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Figure 4.27 Correlation Report and Correlation Graph

&F] Comelation. tat - Notepad -1Ol x|

File Edit Seamch Help

Correlation Results for: Honte Carlo 81.CFG =

Date: 89:84 86728720804

Correlation Rating Data

-.988 UERY HIGH Throttle, avg

62 none Throttle, min - _I—I_I
.292 none F Brake, aug Frint

A5 none F Brake, max

.aaa none F Brake, min 20,10

E43 none L/R accel, avg ' &

.88 none L/R accel, max 2008+ F

-.482 none L/R accel, min 20.06—+

-.684 Some Tire Slip, avg 1

-.612 none Tire Slip, max AU 4

-.525 none Tire Slip, min 2002

20,00+

Data showing a high correlation with certain data types 1995

may be indicating that data type can have an effect on :

lap times. 1996+

. . - : 1994

Since you want shorter lap times, a Positive correlation

number indicates that when that particular Data Type 19.92— A
Decreases, the lap times get quicker. A Hegative {-) 19.90—+

correlation number indicates that when that particular 10 88+

Data Type Increases, the lap times get quicker. 19.85 | . . | . Y

— . T T T T T T 1

Remember, that when the base part of a negative nunmber 72 74 W6 7B B0 283 B4 JBE
gets bigger, that is actuwally considered a smaller number . .

N - Time vs Throttle, avg

Figure 4.28 Displaying the Track Map and Lap Segments

Click on File, then Make Track Map at top of Main Screen.

E Road Race & Circle Track DataMite ¥3.2 Perfa
File Edit Graph HReport Track Conds /LogBook Dat

Hews (get data from DiataMite] Chrl+Md Segments show with circles. Circle with
Open ffrom all saved tests] Chleil horizontal line is position of Lap Timer beacon.
Dpen fram History Log I Animate  File  Seagments
Save Chil+5 E Lan 1
Save fs Chel+2, o ap
;2

Save to Floppy/CD Drive /[M:% Drive)

Friction Circle

Open from Floppw/CD Driv/[M:\ Drrive]

[xT]
=
=

Ll T

Search For [find] Runs

Frint thiz Main Screen Chil+P
Frint Other Screens
Windowsz Printer Setup

Unlack Frogram Options
Tranzfer Program to Another Computer

E xit Pragran Chel
_l 2 ful LAL=] frAnC 3 L8 =]
‘ 12 ‘ m 1.8 7T 107
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Another type of Summary Report is the Lap Segment Analysis. The program will automatically break up your laps into
sections called Segments based on accelerations and decelerations. You can alter (edit) these choices yourself manually as
described in Section 3.10 Track Map and Friction Circle. We manually altered the segments to produce the segments shown in

Figure 4.28 into accels out of turns, straights and decels into turns.

Figure 4.29 Segment Time Analysis Report

E Road Race & Circle Track DataMite ¥3.2 Performance Trends [ Monte Carlo 01.CFG | - |ﬁ'|1|
B3 Back Print FReport Types File HistoryLog  Single Test  Multiple Tests  Comrelation  Help[F1) = |ﬁ'|1|
C 0 Type: Circle Track Laps 307 pm 081342003 Time: Event: Season Opener
omments | Trk Len: 2640 Dinsty Alitude: 2565 MPH: 19.87  ‘Wisconsin, H
- 3 Lap #: Summary of & Air Temp: 82 Position: 2 Fiun #: 12 Lap 3 IS faSteSt for 4
of the 6 seaments.
Segment Best Lap 1 ‘Dif. Lap 2 ‘Dif. ‘Lap 3 /Pir. ‘Lap 4 Dif. Lap 5 Dif.
1 2030 076 2.026 .mz 204 .0oa 2.065 051 2014 oo
2 2.056 3110 054 2093 042 3.056 .o 3115 053 2.086 030
3 4.419 4510 091 4.486 067 4419 .0oa 4.497 078 4670 .251
4 213 2150 013 2143 .mz 2131 .0oa 2162 .03 2185 034
5 3183 3.240 087 3183 .ooa 3168 015 3.220 067 3165 oz
E 4.980 4.980 .0an 5.004 024 5.082 102 4.981 .0m 4.983 .03
Lap 19.453 20.080 327 13.910 157 19.6870 17 20.040 287 20.030 337

“Best” Lap Time is 19.753 by using fastest segment from each lap.

Now we can make a Report where the Type is Segment Times Analysis, where you picked Lap Summary, Avg, Max, Min in

Figure 4.25. You will notice that all report specs have become disabled
because they are not needed to build this very standard type of report. This
report is shown in Figure 4.29 above. It shows a “Best” lap time being 19.753
seconds. This time is obtained by using the best segment time from each of the
5 laps in the test run. You will notice in the “Dif.” column, that most of the
fastest segments come from Lap #3, with only Segment 6 (corner exit) from
Lap 3 being .102 seconds off the best.

Since Lap #3 seems so good, we should take a look at it and compare it to, say,
Lap 1, which was fairly slow overall, but had the fastest Segment 6 time. A
good way to investigate the difference between these 2 laps would be with
graphs shown in the next section. Click on Back at the upper left corner of the
Report screen to return to the Main Screen.

Comparison Graphs

Graphs are often the most insightful way to compare two or more different laps
or runs. You can see at a glance how the laps compare, where one setup is
stronger (higher acceleration rates, reaching certain distances quicker). First,
click on Graph at top of the Main Screen and set the Graph Specs screen as
shown in Figure 4.30. Since we’re not sure what type of data will point out the
critical difference between these 2 laps, we pick some types which the driver
can control. Engine RPM is chosen as it is always an important factor. Then
Steer, Throttle and Brake are chosen as these are the primary driver controls.
Then we look at the accelerometers to see how hard the tires are working, and
Tire Slip to see if the tires are spinning. You could have chosen other
variables.
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Figure 4.30 Graph Specs Menu
x
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Pick “Just lap #1” to tell the program that you will be doing individual laps and that Lap 1 is one of these laps for comparison.
Then click on Make Graph to get a graph like Figure 4.31. On this graph, click on History Log and then choose to graph Laps
1 and 3 as shown in Figure 4.31.

Figure 4.31 Just Lap #1 of 7 Data Types, then Adding Lap #3
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Figure 4.32 Overlay Graph of Laps 1 and 3 /]— Legend
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Although Figure 4.32 is quite, some differences can be seen. They include Tire Slip being higher with Lap 3, which is
somewhat surprising. Usually high tire slip indicates spinning and loosing traction. This tire slip is not that high, only 8% vs
5%. (You may not know this but tires are always slipping some during acceleration, up to 10% or more depending on the tires.
They slip more the harder the acceleration up to a point where they “break loose” and then Slip goes way up, over 15% and
acceleration drops off. Therefore, 8% may be indicating more aggressive use of the tires.)

Another major difference is that Lap 3 has the Steer sensor actually showing right steer for about 1 second toward the end of
the lap. This may be the reason for Lap 3 looking good for most of the lap (Tire Slip being higher but not too high which
indicates aggressive driving), but lap 3 was probably in traffic requiring a steering correction. Figure 4.33 shows graphs of Lap
1 and Lap 3 for these 2 Data Types separately for more clarity.

Figure 4.33 Graphing just Data Types of Interest, Steer and Tire Slip
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Figure 4.34 Graph Showing Track Map & Friction Circle and More
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Figure . Grlth Track Map to Locate Steering Points - Click on Graph Line
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Figure 4.34 shows how to get additional windows on the graph like Track Map, Friction Circle, etc to better locate certain
points on the graph. Figure 4.35 shows that if you click on the “dip” in the steering curve, that point will have a cursor line
drawn on the graph and all the data frames at the bottom will illustrate that point. You will notice in Figure 4.35 that the “dip”
is in the 6™ segment (the only slow segment in Lap 3) and the steering wheel is indeed turned right.

Important: To get the Track Map, Friction Circle, etc to display results for Lap #3, you must only graph Lap #3. This is done
by choosing “Just Lap 3” in the Graph Specs screen shown in Figure 4.30.

Further Analysis

Figure 4.35 also shows you a “Run” button above the Track Map. If you click on Run, the cursor on the graph screen and
circle cursors on the Track Map and Friction Circle will advance from the current cursor location to the end of the graph. If
you want to watch an entire lap, be sure the cursor is either turned Off or all the way to the right on the graph. The “Options”
button next to “Run” has some options to slow down or speed up the animation.

An interesting screen is the Shock Movement screen, which shows the relative motion of the 4 shock sensors. Note that this is
not the actual motion of the car because there is a motion ratio between the shock sensor and the tire. However, if you have
Performance Trends’ Suspension Analyzer program, you can view the actual vehicle motion based on the shock and steering
Sensors.

To send data to the Suspension Analyzer, follow these steps:

e You must have the Suspension Analyzer program installed on the same computer as the DataMite software.

e The Suspension Analyzer must be licensed to include the Data Logger options.

e  You must have built a vehicle file in the Suspension Analyzer program that has the shock sensor and steering sensor
mounting points, in addition to the other suspension points.

e You must have identified specific channels in the DataMite Specs screen as being Shock Sensors, a Steer Sensor, a
Brake Sensor, etc. This is done by picking the appropriate Sensor and Calibration.

e You must have a test like the Monte Carlo 01 test.
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e At the Main Screen, simply click on Send at the top of the screen and choose one of the Send options. See Figure
4.36. We will choose the more complete “w Track Map” option.

Figure 4.36 Send Data to Suspension Analyzer Options
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The Suspension Analyzer program will start up and do either of two things:
1 Ask you to load the file for the data which has been sent.
2 Or, automatically load the suspension file that was used last time you sent data from the DataMite program.

Figure 4.37 DataMite Data in Suspension Analyzer —
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Figure 4.38 Rear Suspension Analysis in Suspension Analyzer
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As Figures 4.37 and 4.38 show, the Suspension Analyzer provides for many detailed analysis options.

Conclusions

e  Various Reports allow you to spot differences and trends between laps of the same run.
e  Graphs allow you to compare one lap to another to check the reasons for differences between laps.

e  The Track Map, Friction Circle and other screens available on the graph screen help you visualize where things are taking
place on the track.

e Shock travel and other sensor data can be automatically sent to the Performance Trends’ Suspension Analyzer for detailed
analysis.
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Example 4.3 Measure Torque and HP
from Acceleration

Suggested Background Reading:
e Examples 4.1 and 4.2
e Appendix 3, Troubleshooting

Note: Example 4.3 uses the standard 4 channel DataMite, but the process is nearly
identical for the 30 channel DataMite Il. It also describes doing this test on a street

car at a drag strip. Although this is not a circle track or road race car, the process is
the same on most any car.

Example 4.3 shows how you can do "dyno testing" right in your vehicle. By doing full throttle accelerations in 1 gear (manual
transmission), you can obtain nearly dyno quality torque and HP curves.

The car is a stock, manual transmission 4.6L 96 Mustang. You are doing "baseline" testing for comparison to modifications
you will do in the future. The sensor installation is nearly identical to that in Example 4.1 and 4.2 except there are 4 magnets
installed on each wheel. You are doing your runs at a drag strip (not public roads), both for safety and to avoid tickets. Again
we will assume you are the driver. You have installed your DataMite following the guidelines in Appendix 2.

Before testing, you should decide what 1 gear to use for the acceleration tests. The gear should not be too low as to cause tire
spin, but not be so high as to cause excessive speed. Excessive speed is unsafe and may produce less accurate data since the
aerodynamic specs of Drag Coefficient and Frontal Area must be very accurate. However, a slower acceleration (from a higher
gear) can show smoother and more detailed torque and HP curves.

The acceleration should take approximately 6 to 12 seconds. Second gear is generally a good choice. Third gear may be
needed if the final drive is very high numerically (over 4.0), or you if second gear gives "jumpy" or "noisy" curves. Since you
have a 3.08 axle and the tires do not spin when you "stab the throttle" in 2nd gear, you decide to try 2nd gear.

Similar analysis is possible with automatic transmission vehicles. However, two aspects of automatic transmissions make it
less accurate:

e The RPM range the engine goes through during full throttle tests is generally smaller, especially with high stall
converters.
e There are more power losses in the converter and transmission which are more difficult to estimate.

For these reasons, the data (especially torque) is not as accurate with automatic transmissions.

DataMite Installation

Example 4.1 will be fairly long, covering the entire process of getting and analyzing data. We will assume you have installed a
4 channel DataMite as outlined in Appendix 2. The sensors include:

Channel 1 is engine RPM wired to the negative side of one of the coils on this stock Ford distributerless ignition system.
Channel 2 is recording front wheel RPM with 4 magnets epoxied to the inside edge of the front wheel.

Channel 3 is recording driveshaft RPM with 4 magnets epoxied to the inside edge of the rear wheel.

Channel 4 is recording Boost Pressure for just the run with the supercharger.
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Check Out DataMite with Setup Mode

Before doing any tests, you check out the RPM signals by putting the DataMite in Setup Mode. (Set up mode is NOT available
with the larger DataMite II.) Put the DataMite into Setup Mode by powering up the DataMite. The Record LED (light
emitting diode) may flash, or stay off for several seconds, but will eventually light steady. (If the DataMite’s memory was full,
then the Clear Memory will eventually light steady and the Record LED will go off.) Then hold down the yellow Record
button on the DataMite control panel while you momentarily press (for about half a second) the red Clear Memory key. Then
release the Record button also You see the Record LED flash once, then remain off for about a second. This flash pattern
repeats. The one flash shows the DataMite is displaying the signal for channel #1, or Engine RPM, on the other LED. When
you start the engine, you see the Clear Memory LED flash to indicate tach pulses are entering the DataMite. The flash rate
increases as you "blip" the throttle and engine RPM increases. The Engine RPM signal looks good. (Note that it takes about
10 engine firings to get the LED to either light or go out. Therefore, the flash rate may be slower than you expect.)

To check out the front wheel RPM sensor, press and release the yellow Record button once, holding it down for about half a
second. Now you see the Record LED flash twice, then remain off for about a second. This new flash pattern repeats. The 2
flashes show the DataMite is displaying the signal for channel #2, or the front wheel RPM. If you jack the front wheel off the
ground, or just drive slowly forward, you should see a flash each time a magnet passes the sensor. Otherwise, rotate the front
wheel to place the magnet over the sensor and leave it there. The Clear Memory LED lights and remains on. Channel 2 or the
front wheel RPM looks OK.

Again, press and release the yellow Record button once, holding it down for about half a second. Now you see the Record LED
flash three times, then remain off for about a second. This new flash pattern repeats. The 3 flashes mean you are now
checking Channel 3. Check it also as you did Channel 2 above. You can also check channel 4, the same as the other channels,
except the 0-5 Volt Analog converter for the pressure sensor will be flashing so fast that it may be difficult to see anything
other than a light. You can disconnect the pressure sensor and see that the flash rate or LED brightness changes, indicating it
is working.

Figure 4.40 DataMite Setup Mode
Power up DataMite and wait for Record LED to light steady. Push and release Clear
Memory button while holding Record Button down to putinto Setup Mode. Setup Mode
starts with displaying Channel 1, engine RPM.

LED flashes either once, © Record © Setup Mode starts with
twice, 3 times, etc quickly displaying channel #1,
to show which channel # © <—1— engine RPM. Push Record
is being checked. - button to Channel #2, and
S o again to display Channel
< DataMite 3, ete.

Performance Trends 248-473-9230

LED flashes as signal comes Clear Memory

into DataMite. When engine

) Push Clear Memory
running and on Channel 1, - .
LED should flash. For RPM o button to bring out of
sensors, LED lights as Setup Mode and go back
' » LED On=Memory Full to Recording Mode.

magnet passes sensor, or O Flash=Nearly Full O
brightens or dims with
analog sensors.
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DataMite Software Setup

Figure 4.41 shows how the 4 channel DataMite is set up for this particular vehicle.

Figure 4.41 DataMite Settings for This Vehicle
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Recording Acceleration Data

1. Press the Clear Memory button to bring the DataMite out of Setup Mode and go into Recording Mode. You will
notice the Record LED is On indicating you are recording data. You let the DataMite record this "non-race" data
while you stage at the drag strip.

2. You watch the “Christmas tree”, and launch in first gear, then shift nearly immediately to P gear. Remember, you
are not racing, so you can take your time. After you shift to 2nd gear, you apply the brakes to lug the engine down to
1000 RPM with the clutch fully released (foot off the clutch pedal). The vehicle will be rolling slowly. (For some
race vehicles with race cams, do not lug the engine down to 1000 RPM. Pick some relatively smooth running RPM
below the RPM range you are interested in testing.)

3.  You quickly open the throttle to full throttle, being careful not to "break the tires loose" or cause a "jerky" acceleration.
Note: Engines are prone to knock and detonate at low RPM and full throttle. If this happens, quickly close the
throttle, and try the test again with higher octane fuel or starting at a higher RPM.

4. You close the throttle after reaching the maximum engine speed, being careful not to over-rev and damage the engine.
You roll through the finish line.

5. You then press Record on the DataMite control panel to not record a lot of "non-test" data and drive back to the pits.
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. ____________________________________________________________________________________________________________________________________________________________________________________|
Important! If you press the red Clear Memory button at this time instead of the Record button, you will erase the
first run from memory.

Note: The method the DataMite Analyzer uses to calculate torque and HP produces less accurate results at the very
beginning and end of the RPM range of the acceleration. For example, if you want accurate data from 3000 - 6000
RPM, the ideal acceleration test would be from say 2500 - 6500 RPM. However, for engine and driver safety, do not
over-rev the engine.

Getting DataMite Data

Back at the pits, you start the DataMite program to download the data. You select the Get New Data from DataMite option
from the Main Menu and download the file as explained in Example 4.1.

Since you will want to obtain Corrected torque and HP numbers, weather conditions are very important. Be sure to enter
accurate readings into the Track Conditions menu, either before or after downloading data. You also enter General Comments
about the test. For Track/Event, type in the name of the drag strip, or pick from the list if you have already typed in this strip’s
name. The same can be done for Run Description.

Figure 4.42 New Test Screen Filled Out for First Power Run
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Ad|
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Stock 1996 4.6L 2 valve Mustang

Once a Mew Test iz started, you can eazily erase or modify any of the specs listed above.
Any gpecs not selected to 'Keep' will be moztly blank when pou start the Mew Test,

You give the new data file the name TQ-HP1 and save in a new folder name called “Power Runs”. Adding a new Folder is
done by clicking on the Add button by the folder name in the New Test screen. You also pick the Type of Run as “Meas Tq/HP
from Accel* from the list of possible types. The program says 1 run has been found, which is 10 seconds long, and looks
correct.
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Making Graphs

The program then leaves you at the Main Screen, where you see Engine RPM and MPH steadily increasing in the graph. This
is exactly what the car did for this test. However, you are probably more interested in dyno type power curves of torque and HP
vs RPM. To obtain these, click on Graph at the top of the Main Screen.

Figure 4.43, Main Screen for Power Run
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In the Graph Data screen, you select a Type of “Pick Individual Channels”, and then select the Data Types of Corr Flywheel
Torque and Corr Flywheel HP only. “Corr” means the data is corrected to standard dyno conditions for weather. “Flywheel”
means the program estimates the losses in the vehicle based on Vehicle Specs and engine size to obtain a reasonable estimate
of what the engine would produce on an engine dyno. If you had selected “Road” torque and HP, the power curves would be
lower, more typical of a chassis dyno.

For Time/RPM/Distance, set it to RPM. Note that power curves are generally the only types of data which should be graphed
versus RPM. What to Graph, set to Power Run #1. Filtering set to Medium. Note: Most power curves require some level of
filtering, either Light or Medium, to appear as typical dyno curves and to be repeatable from run to run.

Click on the Make Graph button at the lower left to produce the graph shown in Figure 4.44. You are probably impressed at

how much this looks like a dyno graph, one that could cost hundreds of dollars and many hours of time to produce on an
engine dyno or chassis dyno.
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. Graph Data [ x|

Diztance from start in ft
Lap or Run #
Transmizsion gear

Lap time in seconds
Observed flywheel torque
Obszerved flywheel HP
Corrected flywheel torque

Cormrected flywheel HP
. Other Graph Properties

Type
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Make Graph | Helpl Eancell Printl

Figure 4.44 Graph Data Menu to Create Corr Tq and HP vs RPM Graph
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Table 4.1 Comparison of DataMite Results with Factory Rating

Factory Rating

From Figure 4.37, using cursor

Corr Flywheel Torque

285 ft Ibs @ 3500 RPM

279.6 ft Ibs @ 3450

Corr Flywheel HP

215 HP @ 4400 RPM

209.5 HP @ 4450

Some points concerning Figure 4.44 and Table 4.1 include:
e These plots are of Corrected torque and HP. That means they use the specs in the Test/Race Conditions to calculate a
correction factor which has a major effect on the results. If you accurately enter Test/Race Conditions for this run and
for your future runs, Corrected torque and HP will make better comparisons of your modifications. That is because
Corrected torque and HP should correct for any change in performance due to weather. Any change you see in
performance should then be due to a real change in the engine, not simply weather changes.
e Table 4.1 shows that not only do the levels of torque and HP match very well, but the RPMs where the peaks occur

match very well also.

e By making changes in Vehicle Weight, aerodynamics specs, etc in the Vehicle Specs menu, you can shift the torque
and HP numbers up or down. However, the RPMs where the peaks occur can not be changed by doing this.

You make two more runs, down load them, and call them TQ-HP2 and TQ-HP3. Figure 4.45 shows a graph of these multiple
runs. The graph shows the resulting plot, which shows the resulting curves all agree quite closely. When you make a
modification in the future, any one of these runs will make a good baseline to check for performance improvement.

Now, assume that you make some improvements to your 4.6L, like heads, Vortech, cams, etc. To check how these
modifications have changed performance, you run another single acceleration to measure torque and HP. Figure 4.45 shows
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the huge improvement you have gained. Since both the torque and HP peak now occur at a much higher RPM, you will have to

move your shift points to a higher RPM also.

Figure 4.45 Overlay of the 3 Baseline Runs with Modified 4.6L “Vortech” Run
Back File Format “iew Graph Type Add Test History Log  Single Test Help
EElEFE] FRE R R veses=s7 [ | Toraueand HP
curves from
" Corr Tq, Corr HP vs RPM vorterh mods  #1 — doing accels
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Conclusions:

e The DataMite offers features for measuring engine torque and HP similar to a dynamometer without removing the
engine from the vehicle. This feature is available for both automatic and manual transmission vehicles, but is more

accurate with manual transmission vehicles.

e Done correctly, the results are both accurate and repeatable.

e The program can correct for weather conditions if these conditions are accurately entered into the program's Track

Conditions menu.

e The graph features of the Pro version allow up to 4 (and more) different runs to be graphed together for comparison.
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Appendix 1: Accuracy and Assumptions

Repeatability:

The difference between -
repeatability and accuracy is Flgure A11

a concept you may not Repeatable Measurements Accurate Measurements
understand. Graphically, produce the same readings, test produce a reading which is close
accuracy and repeatability are | after test, but the reading may to the true Slip reading, which is a
shown in Figure A.1.1. not be the true Slip % reading other accurate data logger
Think of the data logger as an testers would get.

"archer" which is trying to hit
the "bulls eye" or the
converter’s true % Slip
through the traps. Let's say
the true converter slip was
8%, but one data logger
always comes up with values
between 4.5% and 5% slip.
This data logger is not very
accurate, but is very
repeatable (only a 0.5% slip
spread in the results). Another data logger comes up with measurements which vary from 5% to 11% Slip, which average out
to the true 8% Slip. This data logger with the 6% spread in data is not nearly as repeatable as the first, but is more accurate.

Ideally, you want both a repeatable and accurate data logger, but this is not always possible. When are accurate measurements
and repeatable measurements most desirable?
e Ifyou very accurately want to determine if a modification (for example, changing the intake manifold) has improved
the performance, the repeatable data logger is the one to use.
e Ifyou want data logger numbers to use in a magazine article, for other people to compare their data logger with, you
are better off with the accurate data logger.
e Ifyou want % Slip numbers to use for certifying the torque converter, for example selling a converter with a guarantee
it produces a certain amount of slip, you are better off with the accurate data logger.

For most testing, repeatability is more important. Fortunately, repeatability is also easier to obtain.

To Improve Repeatability:

The most basic thing for improving repeatability is “Don’t change things”. This means, that you should not “tweak” Vehicle
Specs or DataMite sensor calibrations to make minor improvements.

Many times the DataMite will record actual difference from run to run, caused by difference in the actual vehicle’s
performance. Again, the best thing you can do to improve your vehicle’s repeatability is to do your preliminary prep exactly
the same from run to run, and to stop “tweaking” and making adjustments. (Adjustments are obviously important for making
improvements, but not for repeatability.)
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To Improve Accuracy:

There are many types of calculations being performed by the Road Race & Circle Track DataMite Analyzer. Their accuracy
depends on the following:

e It is critical that the Vehicle Specs in the program be accurate. This includes things like gear ratios, vehicle weight, tire
size, etc.

e  Corrections can be made for changes in weather conditions to produce Corrected Torque and HP readings. It is critical
that you accurately enter the weather conditions for each test in the Test Conditions menu. See Section 2.3. An error here
will affect accuracy and repeatability.

Major Assumptions:

The DataMite Analyzer program makes several simplifying assumptions about the vehicle which are listed below. Other
approximations and assumptions exist as identified in Section 1.3 A Word of Caution and scattered throughout this manual.
See Assumptions in the Index.

e There is no slip inside the transmission. For automatic transmissions, there may be slip in the clutches and bands.
This slip is combined with Converter Slip and reported as Converter Slip in % .

e Tire growth is reported as the decrease in rear wheel RPM compared to front wheel RPM, correcting for differences in
Tire Radius. However, there is also tire slip occurring with growth, which the program can not separate. Therefore,
your actual tire growth will likely be HIGHER than what is calculated by the program as Tire Growth in %.

e Torque and HP are estimated based on the vehicle's acceleration rate, MPH, aerodynamics, etc. Obviously any error in
Vehicle Specs will cause an error in calculating torque and HP. However, the program makes additional assumptions
for specs which are difficult for the user to estimate, like driveline efficiency, engine inertia, transmission inertia,
wheel & tire inertia, etc. Therefore, the absolute accuracy of torque and HP may be in error due to these assumptions.
See Example 4.3.

Also see Example 4.1 for tips to check for accurate data
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Appendix 2: Hardware Installation and
Operation

Most all DataMite sensors and wiring come with their own installation
and instruction sheet. Those instructions are more detailed and up-to-
date than what is contained in this Appendix. For that reason, it is
important for you to read and keep those individual instructions.

See Example 4.1 for additional detail on Installation.

1 Ensure All Pieces Were Shipped

Check your invoice or packing slip to be sure you received all pieces. The invoice or packing slip will probably have check
marks by each like item to note that we checked it off before we shipped it to you. The standard 4 channel DataMite data
logger system should be shipped with:

1

—_ N = =

DataMite module !!! Important !!! The standard DataMite module is NOT designed for Magneto ignition
(like injected alcohol sprint car or blown alcohol V-8s) systems or uneven firing engines (for example, Harley
Davidson V twins). Call Performance Trends for exchange with proper module (possibly at extra charge) before
hooking up. Small engine magnetos (like on a Briggs & Stratton engine are OK.)

DataMite Mini Control panel with LEDs (pushbutton control panel with LEDs is optional)

Wiring harness with standard wheel RPM sensors

Magnets for wheel RPM sensors

Serial cable for connecting DataMite to your computer’s COM port.

The larger 30 channel DataMite II data logger system should be shipped with:

1

—_ = = N =

DataMite II module !!! Important !!! The DataMite module is NOT designed for Magneto ignition systems
(like injected alcohol sprint car or blown alcohol V-8s) or uneven firing engines (for example, Harley Davidson
V twins). Call Performance Trends for exchange with proper module (possibly at extra charge) before hooking
up. Small engine magnetos (like on a Briggs & Stratton engine are OK.)

DataMite Control panel with 2 push buttons

RPM harness with standard wheel RPM sensors

Magnets for wheel RPM sensors

Serial cable for connecting DataMite to your computer’s COM port.

Power cable for 12V power

Configuration diagram identifying which of the 16 analog channels are activated as thermocouples or 0-5 or 0-
10 volt inputs.
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Common DataMite Options:

e Inductive Pickup and wiring harness for measuring engine RPM on single cylinder Briggs or other cart engines.

e Optical isolation connector for the COM port. This is good protection for your computer against high voltage spikes
from the engine getting back through the DataMite to your computer’s COM port. This can happen any time you are
running the engine and have the serial cable attached to the COM port. This condition is necessary if you want to
watch the “live” display in the Current Readings screen.

Thermocouples to measure temperatures (analog converter required for standard 4 channel DataMite)
Pressure sensors (analog converter required for standard 4 channel DataMite)

Position sensors for shock to suspension travel

String potentiometers (pots) for measuring throttle or steering motion.

Fuel Flow sensors

Weather station for correction factors or air density measurements.

In addition, you may need:

e Epoxy or some other method of mounting magnets to the wheels or driveshafts.

e Heavy metal strips to build brackets to mount the RPM sensors to monitor the magnets.

e  Shrink tubing, solder, soldering iron, wire terminals, etc if you are going to shorten, lengthen or change the wiring
harness. Important: Performance Trends ships most all cabling and sensors with connectors already installed.
You are not expected to cut or solder any wires (except the 12 VDC power cable). These sensors should just
plug into cables with the correct mating connector. If you think you will have to cut or change any connectors,
CALL PERFORMANCE TRENDS first. You may be making a mistake.

e  Optional power switch to cut power to the DataMite.

The hardware instructions given here are very general and describe the
overall DataMite system. Most DataMite options come with their own
installation and instruction sheet. These instructions are more detailed
and up to date than what could be contained in this manual. For that
reason, it is important for you to read and keep those individual
instructions.

2 Determine Signals to Record

Both the DataMite and the DataMite II systems are designed to record engine RPM on channel 1. Figure A2.9 gives typical
sources for Engine RPM signals for various ignition systems. With the Inductive Pickup options, you can record spark from a
spark plug wire or sometimes (with coil on plug ignitions) with close placement to the ignition coil, with no direct electrical
connection to an ignition module or coil.

For the standard 4 channel DataMite, channels 2, 3 and 4 are for recording RPMs, or can record analog signals like
temperatures and pressures with the addition of an optional Analog Converter.

The 30 channel DataMite II 5 several different types of channels for recording different types of signals:
1. RPM Channels 1-5

Selectable Analog Channels 1-16

Preset Analog Channels 17-20 (sensors installed inside the main box)

On/Off Switch Channels 1-4

Timer Channels 1-2

b

All of these 30 channels (except the Preset Analog Channels) are accessed through the 9 pin Amp connectors at the front of the
main box.
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Figure A2.1A Signal Inputs on Front Panel of DataMite I

Preset Analog Channels 17-20 include accelerometers and power voltage, and are installed
inside the main DataMite Il box

OO0 OO

Analogs Analogs Analogs Analogs Switches & RPMs
13-16 9-12 5-8 1-4 Timers

Depending on how you order your DataMite 11, the analog channels from 1-16 may not be configured for anything, or can be
configured as thermocouple channels for temps, or 0-5 or 0-10 volt analog inputs for most any other type of sensor. Check the
documentation which comes with your DataMite II. These analog channels are configured in sets of 4 for each type of input,
either thermocouple or analog. The analog range of 0-5 or 0-10 can be configured for each of these 16 channels individually
with jumpers inside the box.

If thermocouple channels are turned On, they usually start on the right end, channels 13-16, then 9-12, etc. If analog channels
are turned On, they usually start on the left end, channels 1-4, then 5-8, etc.

Generally, timer and switch channels, and the accelerometer channels for analog channels 17 and 18 are all turned On. Note:
If you are using the Infra Red Lap Timer, only 1 Timer channel is available and a jumper inside the DataMite II box must
positioned correctly to provide 12 VDC on the 4 pin Lap Timer connector.

As you attach sensors, you must remember that you must also let the software know which sensors are attached to which
channel. This is done in the DataMite Specs screen.

3 Build Brackets, Mount Magnets for RPM Sensors

For wheels and driveshafts, epoxying the standard magnets supplied to the outside of the inertia wheel works well. For clutch
RPM on Lenco and Jehrico and other transmissions, there may already be a magnet installed on the trans input shaft.
Performance Trends has sensors that typically fit the required size and thread for this application. For an additional charge,
Performance Trends can supply other types of magnets for other installations, including:

e Tiny (approximately 1/4" diameter, .050" thick magnets) to be Figure A2.1 B Spacing Required for
epoxied in place. These usually work better on driveshafts or smaller RPM Sensor and Magnets
diameter shafts or wheels.
e High temperature magnets which withstand higher temperatures. Mount on Edge of
e  Small plastic bolts, 1/4 x 20 with magnets embedded in the head for Inertia Wheel 050" to
mechanically fastening the magnets. .200” gap
Wheel RPM Sensor —" l
Epoxy the magnets in place following the directions with the epoxy. Be
sure the mounting surface is clean and grease free. We recommend using / .
light sand paper or oil free steel wool to clean the surface. The epoxy >- !
should be designed to work with metal and ceramic. We recommend f
epoxies which are 2 parts which must be mixed, including: Mount on Side magnet
of Inertia Wheel
Ace Hardware 5 Minute Epoxy Inertia Wheel
Duro Master Mend 5 Minute Epoxy

Devcon High Strength 5 Minute Epoxy
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When locating the magnets, be sure they are evenly spaced. Apply epoxy and press into place, then apply tape until set.
Evenly spacing the magnets insures more accurate, less "noisy" RPM data.

For doing acceleration tests, it is critical that the magnets be evenly spaced for accurate torque and HP results.
Occasionally, racers just use 1 magnet on the wheels or driveshaft to avoid this spacing issue (1 magnet is always evenly
spaced). However, with only magnet, the DataMite’s RPM measurements are slower and more erratic to record the exact start

of the drag run from a standing start.

You must fabricate your own brackets to allow

adjustment of the sensors from .050" to .200" from the Figure A2.2 DataMite Il Box Mounting

magnets. See Figure A2.1 B.

Tips for brackets:

e The brackets must be sturdy, either thick metal or
very short.

e They should keep the sensor reasonable square with
the face of the magnet.

e They should keep the sensor away from heat, either
exhaust or brake heat.

e To avoid vibration problems, see Figure A3.3 in

Appendix 3, Troubleshooting.

DataMite Il

N

Channel 19 Accelerometer
(from bottom to top of box) %

d

Channel 17 Accelerometer

ChanneﬁS Accelerometer
L1 L I_I\I_I L1 LI

il [
<} -

4 Select DataMite Mounting
Locations

A good place to mount the DataMite module and control panel
would on a metal plate away from the engine. Metal is preferred
because it can absorb some of the electrical noise emitted by the
engine’s ignition system. Keeping the DataMite box away from
the engine also reduces the likelihood of electrical noise
problems. Also keep it out of sunlight to keep it cooler.

To mount the 4 channel DataMite module, hold the module in
place on the flat surface you've selected and mark the 2 bolt
holes. Drill holes as required. When bolting the module in
place, DO NOT over tighten. Tighten just until the rubber
grommet starts to compress. Use a flat washer against the
rubber grommet, and a lock washer against the nut. In extreme
vibrating conditions, you may have to "double nut" to avoid
loosening of the mounting bolts. The same procedure is used for
the DataMite II except 4 screws are used.

Note the installation instructions for the DataMite II to obtain
the correct orientation for the accelerometers to read correctly.

Box Mounting Alignment for Accelerometers

The DataMite II has built in accelerometers standard on analog
channels 17 and 18. Channel 19 can be converted to an analog
input as an option. Figure 1 shows the directions for the

accelerometers. Knowing these directions and which channels
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you have available are critical for mounting the DataMite II box in your vehicle. See Figure A 2.2 and A 2.3.

For example, assume you only have the std channels 17 and 18, and you want to measure front to rear acceleration
(longitudinal) and side to side acceleration (lateral). You should mount the box flat in the car, with to cover plate facing up. If
the connectors on the DataMite II box are toward the front of the car, then channel 17 would be for measuring front to rear
acceleration (longitudinal) and channel 18 would measure side to side acceleration (lateral). This would be a standard
configuration for a circle track or road racing car which would want to measure “friction circle” and handling type of data.

For drag racing, you could mount the box on the passenger (right side) door, with the cover facing the driver and the
connectors down. Then the channel 18 would be for measuring front to rear acceleration (longitudinal) and channel 17 would
measure top to bottom acceleration (vertical). Vertical acceleration is useful for measuring the tilt attitude of the car.

The standard mount for the push button control panel is to attach the supplied "high grip" Velcro strip to the mounting
location. Peel the backing from this strip and press it firmly onto a clean, dry, oil free surface. Do not touch the adhesive
surface. The surface should be smooth, flat and away from heat (65-85 degrees). (Control Panel is optional for the 4 channel
DataMite.) Then simply press the control panel enclosure with its own mating Velcro strip into this mounted Velcro. You
should hear an audible snap when closure is made.

Note: The cable from the control panel and the DataMite module can NOT be lengthened. However, the panel can be removed

from its enclosure and mounted directly in a cutout in some type of panel. This is best done with screws (can use those
provided with the plastic enclosure) or pop rivets.

5 Determine Cable Routing
It is recommended you do not lengthen or shorten the DataMite harness unless you solder and shrink tube all connections and
are familiar with good electronic cabling practices. Therefore, be sure all wiring reaches the wheels, sensors, ignition, power

and ground. This may effect where you mount the DataMite module. Excess wiring can be coiled in a location by the
DataMite, away from the engine's ignition system.

6 Install Wiring Harness

With the harness NOT hooked up to the DataMite module, string the connections and RPM sensors to the intended locations.
You may have to change the standard connectors supplied with the harness.

The instructions which come with the harnesses must be followed as they are the most detailed and up to date.

Important ! The power to the DataMite must be clean. If you are using the car’s battery, connect to the
battery with separate wires. Do not connect to the same switch that controls power to the ignition system.

Engine RPM, Inductive Pickup:
Wrap the Blue or Purple wire from the inductive pickup around the engine’s spark plug wire. You may need to adjust the
number of wraps around the spark plug wire for different situations. See Appendix 3, Troubleshooting.

Engine RPM, Typical Automotive Spark Signal
Connect the yellow ignition lead to your ignition module's "tach" or "spark" output, or the negative side of the coil, or the
yellow wire of the optional inductive pickup. See Figure A2.9, page 188 for examples of ignition sources. The standard
DataMite module is not designed for Magneto ignitions or uneven firing engines. (Note: It is designed for small engine
magnetos, like that found on Briggs & Stratton or 2 stroke kart engines.) For uneven firing engines, you may need to
pull an ignition signal from just 1 coil (if each cylinder has its own coil), or use a wheel RPM sensor or inductive pickup.
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Figure A2.4 Typical 4 Channel DataMite Vehicle Wiring Harness Installation

When the harness is strung and all cables connected, plug in the DataMite module and the control panel. You should see the
Record LED light up on the control panel to indicate the DataMite is powered up. You may see a delay of up to 12 seconds

Wheel RPM sensors. You may want to remove the nuts for stringing the cable through small openings. Install these sensors
between power up and an LED lighting on the more memory 512K DataMites.

and adjust them to come within .150" to .200" of the magnets initially. During testing, you may have to adjust them closer.

(C) Performance Trends Inc 2004
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Figure A 2.5 Overview of DataMite Il Installation
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7 Check Out Signals (4 Channel DataMite Only with Control Panel)

Put the DataMite into Setup Mode by pressing the Clear Memory button while holding the Record button down. See Figure
A2.3. You should see the Record LED start to flash once every second or so. This indicates it is in Setup Mode and is
checking channel 1 since it is flashing once.

When you start the engine, you should see the Clear Memory LED start to flash. The flash rate should increase as engine RPM
is increased. If not, check the ignition lead for proper installation. (Note that when checking Engine RPM, the LED will not
flash for every engine firing, because this would be so fast the LED would appear to be constantly on. The LED changes state
for approximately every 10 engine firings to slow the flash rate down.)

Press the Record button once, and the Record LED will flash twice quickly every second or so. This shows it is now displaying
channel 2 which is the sensor or connector with white shrink tubing. The Clear Memory LED should light when the magnet
passes the sensor for Channel 2. If it does not, adjust the sensor closer to the magnets. Be sure the Clear Memory lights for all

magnets.

Check the other channels following the pattern described above for checking Channel 2.

Figure A 2.6 DataMite Setup Mode for Checking Channels

Power up DataMite and wait for Record LED to light steady. Push and release Clear
Memory button while holding Record Button down to put into Setup Mode. Setup Mode
starts with displaying Channel 1, engine RPM.

LED flashes either once, © Record © Setup Mode starts with

twice, 3 times, etc quickly displaying channel #1,
to show which channel # © <— 1 engine RPM. Push Record
is being checked. - button to Channel #2, and
e Mone again to display Channel
. #3, etc.
< DataMite

Performance Trends 248-473-9230

LED flashes as signal comes Clear Memory

into DataMite. W hen engine

) Push Clear Memory
running and on Channel 1, .
LED should flash. For RPM O ) g‘gﬁj’g ﬁozgnagngugggack
sensors, LED lights as LED On=Memory Full to Recording Mode.

magnet passes sensor, or O Flash=Nearly Full O
brightens or dims with
analog sensors.
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Figure A 2.7 DataMite Recording Mode

DataMite automatically goes to Recording Mode when power comes on. Record LED

(light) comes on.

Record LED is On when
data is being recorded,
goes Off when not
recording.

LED Flashes when data
storage memory is 75%
full, and remains On when
memory is full and no
more data can be
recorded.

O Record O

LED On=Recording
Flash=Setup Mode

= DataMite
Performance Trends 248-473-9230

Clear Memory

LED On=Memory Full
O Flash=Nearly Full O

@) -]

@) -

Push Record button to pause
recording data (Record LED
goes Off). Push Record
button again to resume data
recording (Record LED
comes back On).

I Caution ' Pushing
Clear Memory button
erases all data stored in
DataMite.

2 Diwno wheel Bpm

Figure A 2.8 Keyboard Method of Setup Mode

Cloze [back] Options Trace Recorder | Databite Commands  Help

Start Recording <F1: F1
Stop Recording <F2 F
Eraze Memony <F3x

Setup Mode [check zignals) <F4: /F4
Mext Setup Channel F5
Exit Setup FE

de

sl

1

Mext Channel <F5>

Press <F4> to go into
Setup Mode. See the
large circle change color
like the LED would. The
channel you are
checking is shown by a
number, the number 1 in
this case.

Press <F5> to go to the
next channel.

Exit Setup Mode <Fb> — |

1 ICI Eng FFM 4 Cylinder, 4 Stroke 3 34 75 &F1

‘7.4

Install "Optical lsolator' for this screen to avoid possible computer damage.

Press <F6> to exit from
Setup Mode
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Figure A2.9 Alternate Sources for Ignition Signal for Engine RPM
NOTE: Attach yellow wire where Figure says "Red Clip"

Chrysler

Attach red

Ford Non-Electronic

clip to clip to
terminal terminal
connected connected
to control to distri-
unit buter
Ford Electronic Ford TFI
Attach red Attach red
clip to ;:hﬁhj//r_ clip to
terminal green
connected wire's
to distri- terminal
buter

GM Intergal Coil HEI

Attach red
clip to
this 1/4"
male spade
connector

GM Seperate Coil HEI
(4 cyl & in line 6 cyl)

Attach red
clip to
this
terminal

GM External Coil HEI

Attach red
clip to
this
wire's
terminal

Foreign & Other

Permanently
attach test
connector
to this wire
for a term-
inal to
connect the
red clip
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Appendix 3: Troubleshooting Data

Should you encounter problems recording data, or obtain unusual results from your recorded data, check the suggestions below.

No Data Recorded

First, check if data signals are coming to the DataMite by running the Setup Mode, discussed on page 186. Based on
what you find, try the following:

DataMite Not Going Into Setup Mode (4 channel DataMite Only)

Check DataMite power. Do any of the LED (lights) come on in the control panel. Note that it may take 5
seconds or more on 128K systems, 10 seconds or more on 512K systems for an LED to light after turning power
On. Ifnot:

e  First press the Clear Memory button and wait at least 20 seconds to see if an LED will light.

e Check that the power switch (if you installed one) is turned On.

e  Check that your power supply is On or plugged in. Plug something else into that outlet (a light or radio) to
make sure there is power there.

Press the red Clear Memory button momentarily once. The Record LED should go Off, then come On. Press the
yellow Record button momentarily several times waiting about 5 seconds each time. The Record LED should
switch between Off and On. If this does not happen as described, call Performance Trends.

If the Record LED does switch Off and On, try the Setup Mode again. Be sure to hold the yellow Record button
down for 5-10 seconds. During the middle of this time, quickly press and release the red Clear Memory key. Try

this up to 10 times to be sure the problem is consistent. Ifthe problem persists, call Performance Trends.

See if the DataMite has an internal problem. Run the trouble shooting options in the DataMite screen.

Figure 3.1 DataMite Troubleshooting Options in Program

i . Checking Com Port
Click here for |Cjih;_etckSCom K
i i orts Screen B o
roubleshooting options e R s

E Drag Race DataMite ¥3.2 Performance Trends [ JUNS.CFG ] [

T T
EIlE Edlt _L".._I. Moot Teool.r/mood. | Pl [ O U O JOU - (SO o T U I I 5 4 3' 2' 1
. Data Mite Specs O \ 9 B 7 & <

Detailsl Back File Current Readings | Troubleshoot Help

D atabdite End of Cable

164 Runz T Check Boot Meszage [quick] — m e ——— I TFresdi (s i |
- Check Boot Meszage [extended]
4 " Channel Settings— Check Com Ports _ Test Com Port 3 I Test Com Port 4 |
3 #  |Channel Used  Read Cunent File Header R Test Com Port 5 | Test Com Port 6 |
2 1 YES [} IHI ™ = Lr_'r'lll acT o IR
13 2 Frequency 2 e Dynio Speed Frant Wheel RPM, 2 Magr Cancel I
12 3 Frequency 3 e temp Analog Std Thermocouple Disconnect cable from Databdite Install paper

_ clip in end of cable az shown, Then click on
11 4 |Frequency 4 ez RR Shock RAR Shock 467-673 Hz = 0- th button for the Com Port vou are using to

Ytalk' to the Databdite [usually 1 or 2] A

10 meszage will appear zayping if the port iz working
q correctly ar not.
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DataMite Not Reading Data Signals

If the DataMite does go into Setup Mode, do the signals look as described on page 186 or in Example 4.1 section
“Graphing to Check Data Quality”.

If the Engine RPM signal is not coming through:

e Yellow ignition wire has a break in the harness.

Black ground wire in harness is not well grounded.

You are not hooked to the correct terminal or wire in the ignition system to record RPM.
Fault in the Inductive Pickup or Inductive Pickup harness wiring.

Fault in DataMite module.

If other RPM signals are not coming through:

e  Magnets must be adjusted closer to the sensor. (Note: Do not adjust closer than .050", or so close that the
sensor may hit the magnet.)

e Leads to wheel sensors have a break in the harness.

e Black ground wire in harness is not well grounded. (A ground usually does not affect wheel RPM sensors.)

e  Fault in DataMite module.

DataMite Reading Data Signals, but Not Sending to Computer

Be sure you take the DataMite out of Setup Mode and it goes into Record mode. Record data for at least 1 minute, with
at least the engine running to create engine RPM data. Follow the procedure in Example 4.1 for downloading the data.
If during this downloading

process, you receive the Figure A3.2 Error Message When Not Reading DataMite Data
message shown in Figure Are you Ready to Try Again ? |
A3.2, follow the suggestions
in Figure A3.2 for

: Dratatdite Mot Rezponding. Pozsible reazons nclude:
troubleshooting.

- Databdite power or communications zerial cable not connected.

- Datakite recarded less than 10 zecondz of data.

- Datatdite not ready. LEDs must stop flazhing before downloading.  &fter
powerng up the Datakdite, wait at leazt 10 seconds [30 zeconds for 512K

If you have disconnected the
DataMite from the vehicle and
the main harness to download

at a computer away from the systems] before tying to download data.

vehicle, be sure the

DataMite’s power supply is [rvestigate the cause af thiz ermor and tie again [answer T'es below). f the
connected and On. problem persizte, dizconnect power ar turn power off to the Datatdite. Thig will

rezel it without loosing ang data, zo you can iy again.

If thiz doesn't wark, you will have o press the Clear Memorny button an the
Dratabdite. Thiz rezetz the Datatdite, but pou WILL loose pour data.

Are you Beady to Ty dgain 7

192



(C) Performance Trends Inc 2004 Road Race-Circle Track DataMite Analyzer Appendicies

Only Some Data Recorded

This would be situations where the DataMite starts a run recording data, then during the run it stops recording:

If both LEDs start flashing on the control panel, the DataMite has become
‘confused” and has “locked up”, much as your computer can “lock up”. This is
usually caused by electrical noise from the engine, a noisy “unsteady” power
source, bad wiring connections, or a bad or intermittent ground. Turn the
Power Off, then On to “reboot” the DataMite.

On earlier DataMite systems, vibration of the control panel could actually “false push” the Record button, stopping
recording. Try mounting the control panel away from vibration. Also, current DataMites have a built in delay time
in the buttons, which means you must press and hold the button down for a half second or so. This is also to
prevent “false button pushes” from vibration.

RPM Data Recorded, but Looks Bad

RPM Data Noisy or Jumpy

See Figures 2.50 and 2.51 on pages 74 and 75 for examples of "noisy" data versus "noise spikes". See Section 2.10 for
the process to Edit Out "Noise' Spikes. If an occasional noise spike appears in your data, this is normal (1-30) per test.
Simply use the program's Edit feature to get rid of them.

Filtering is designed to help "noisy" data. See pages 93 and 94. However, if the problem is severe or if it is possible to
eliminate either the noise or 'noise spikes', the following suggestions may help.

For engine RPM, this Figure A3.3 Inductive Pickup Adjustments for Signal Strength

can be caused by:

e Electrical "noise"
from ignition
system. See Noise
Sources described
below.

e Point ignition
systems can cause
problems at high
speed where the
points can
"bounce" which
looks like
additional spark
firings. The
engine will not
run poorly since

Typical Installation For Stronger Signal, For Weaker Signal,
the first b

ﬁreesltrﬁe (;Ence Tie Wrap Inductive Wrap Inductive Pickup Move the Inductive
correct] P Tiis Pickup Wire to Wire Around Spark Plug Pickup Wire a Few
problemyis Spark Plug Wire Wire Several Times Inches Away from

Spark Plug Wire

identified when:
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L]
e RPM looks correct at relatively low RPM, 1000 - 3000 RPM.
e At higher RPM, the computer reads RPM too high, say the tachometer says 5000 but the computer reads 6000.
This problem can be corrected by switching to new or higher spring tension points.

e Even though the Setup Mode seems to show engine RPM signals are entering the DataMite, the source of the
ignition signal may not be as correct as possible. Refer to ignition signal sources described in Appendix 2.

e Ifyou are using an Inductive Pickup, with a wire tied to the spark plug wire, the signal may be too strong or too
weak. It is hard to predict which way to go, to try stronger or weaker signal. See Figure A3.3 on previous page.

e On some applications, where engine RPM can actually be quite variable from firing to firing (like single cylinder
engines at lower RPM or when running rough), Performance Trends has a different DataMite chip which may
correct this problem. Contact Performance Trends for details.

e Ifyour engine has an unusual ignition system (very new production system, "distributorless", etc.), there may not be
a clean signal the DataMite can use. NOTE: THE STANDARD DATAMITE IS NOT DESIGNED TO WORK
WITH MAGNETO OR UNEVEN FIRING IGNITION SYSTEMS. (It is designed to work on magnetos on small
engines like Briggs & Stratton and 2 stroke kart engine.)

For other RPM signals using wheel speed sensors, the problem may be:

e  Unevenly spaced magnets will cause noisy or jumpy data (not noise spikes). See Appendix 2 about magnet spacing.
e The sensors may be getting hot. If the problem appears Ok when you first start, but get noisy when the engine heats
up, this is likely the problem. You may have to position the wheel sensors away from the brakes, or possibly the
exhaust.

You may be specifying the wrong # magnets in the DataMite Specs menu.

A magnet may have fallen off.

There may be metal debris or shavings on the magnets.

The sensor may be “false triggering” due to vibration. See

Figure A3.3B and A3.4. Figure A3.3B Mounting Suggestion to

Avoid Vibration Problems

Eliminate Electrical Noise Sources

Flat Washer,

Bracket should
be as shortas

There can be several sources of electrical "noise" which can look like practical and

additional spark firings to the DataMite. The major source is from the stff (fairly

. . . . . thick material,
spark plug wires. Solid core wires can produce noise to the DataMite about 12
just as they do to an AM radio. Switch to resistor or suppresser spark gauge or
plugs and plug wires. Also check that the spark plug gap is proper and thicker)

the spark is not arcing somewhere, for example around a fouled plug.
Running the engine in the dark can show up arcing plug wires.

Try to position the yellow Ignition lead and any other DataMite cables
away from the plug wires, other ignition components, etc. Position the
DataMite away from the fire wall, engine, or ignition system.

Rubber Washers (on top of
bracket, bottom or both)

Mounting surface (trans extension housing,
rear axle housing, brake backing plane, etc) —

If the noise problem still persists, try shielding the yellow ignition lead and/or possibly the leads to the wheel sensors. Wrap
with aluminum foil or cable shield available from electronics stores and attach a wire from the foil or shield to a good engine or

battery ground.

Use a “clean” (steady) power source which can maintain 9-16 volts. A battery is excellent source if you wire directly to the
battery. Do not power the DataMite from a terminal which also powers the ignition system, as this will be very unsteady.

Use a “solid” ground source. Do not ground the DataMite to a terminal which also grounds the ignition system, as this will

also be very unsteady.

Make sure the engine is well grounded to the vehicle frame. This would mean a large ground strap which connects to a bare

metal spot on the frame or back to the negative post on the battery.
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Figure A3.4 Examples of Engine RPM “Drop Out” from Inductive Pickup

Engine RPM will drop to about 1/2 or 1/3 of what it

should be in signal to inductive pickup wire is weak.
The “fix” is to wrap the inductive pickup wire around
the spark plug wire 1 to 2 turns for a stronger signal.

Examples of “drop outs” shown here happen
to be on the decel (after throttle closes and
spark voltage drops), but it can occur on

the accel also, causing more severe

data calculation problems.

w. DataMite Analyzer ¥v2.0 [ DDDD12.CFG ]

w DataMite Avalyzer ¥2.0 [ SWD02.CFG | [ %]
Back File Format ‘iew GraphType Add Test HistorpLog Multiple Tests Help Back Filz FomatNyiew Graph Type Add Test HistoryLog  Multiple Tests  Help

[ T = 7 e N [EleTl] [el=Te0+] el a]ruven]sescaed
Engine RPWMy\Dyno RPM vs Tim w02 _all

dddd12 all !
. [Engine RFM G000 p--------- e NG P T~ CCCEEEEES . [Enaine RPM
| i i i | i i
i . . . I . .
I ' ' ' I . .
I ' ' ' i i

5000

7oon
G000

f000
4000
4000
3000
3000

2000 -~ gt boemoooses enene “femeee- :
- . . . ! .

1000 --fo-ooes T ageee T RSeseese S e :

i ' L ' i i
. L ' ' j I ' ' ' i '
i 1 ' ' I I g ' ' I '
f ' ' ' I I ' ' ' i '
(- ' ' ' ' ' ' ' ' ' ' ' |
i} i]
i] 25 a0 75 100 125 150  Time, sec i} 25 a0 T8 10.0 125 150  Time, sec

1000

If the inductive pickup signal is too strong (you wrap the spark plug wire too many times), you may not be able
to record Engine RPM at high RPM. Engine RPM may drop in half or all the way to 0 RPM.

RPM Data Looks OK but Too High or Too Low

If engine RPM looks like it is exactly half a high, one third as high, three times too high, etc as it should be, read the
definitions for # Cylinders and Engine Type on page 41.

The DataMite’s microprocessor is constantly trying to make sure Engine RPM is clean and free from errors. If engine RPM is
changing VERY rapidly (for example on engine start up, from 0 RPM then it “flares up” to 3000 RPM), the DataMite may not
think this is possible, and can jump into a “half RPM mode” or “third RPM mode” by mistake. Usually the DataMite will
recover from this by itself if you run normal RPMs for a while (a few seconds).

With Inductive Pickup signals, if the inductive pickup signal is too strong (you wrap the spark plug wire too many times), you
may not be able to record Engine RPM at high RPM. Engine RPM may drop in half or all the way to 0 RPM.

For the other RPM signals, the problem may be:

e You may be specifying the wrong # magnets. See page 41.
e A magnet may have fallen off.

e  Wrong calibration for an Analog channel. See Appendix 5.
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Recorded Data Good, Calculated Data Bad

Calculated data includes these types:

MPH Clutch Slip Tq

Accel Gs Converter Slip HP

Feet Tire Slip Calc Gear Ratio
Gear # Tire Growth

These calculated outputs require some signal to determine vehicle speed. Typically this is done with a front wheel speed
sensor, but these can be illegal in many drag racing events. Then you may want to use an accelerometer. Two (2)
accelerometers are built into the DataMite II box, and they can be added to the smaller 4 channel DataMite with the proper
choice of analog converter. Either way, you must pay attention to how you mount the DataMite II or analog converter box in
the vehicle, so the axis of the accelerometer is aligned correctly with the axis of the car.

These data types are all based on the settings in the Vehicle Specs, DataMite Specs and Track Conditions menus. Check these
settings and their definition in Chapter 2.

If the problem appears with the graphs, be sure you are reading the graph correctly. Sometimes data types are multiplied by 10,
100, etc so data types which are very different can show up on the same graph. For example, 15 ft 1bs of torque may be
multiplied by 1000 so it shows up well on a graph which also includes Engine RPM up to 15,000. Use the Cursor option to
read the graphs which corrects for the multiplier. See page 98. Or make a report of the data type to eliminate the need for any
multiplier.

Calculated data types usually need some filtering. If the calculated data looks noisy or jumpy, increase the filtering level to
Medium or Heavy. See Figure 2.50 and 2.51 on pages 74 and 75, and Figure 3.13 on page 93.

If the problem is with Clutch, Converter or Tire Slip, Tire Growth or CalcGear Ratio be sure the Tire Radius and gear ratios
are correct in the Vehicle Specs menu. Also, do a special test of cruising at a steady, slower speed like 30-50 MPH. When you
look at this cruising data, you should see:

e 0 Clutch, Converter and Tire Slip
e 0 Tire Growth
e Calc Gear Ratio which matches the transmission gear ratio

If they are just slightly off (5% or so) adjust the Tire Radius as necessary to get them to read 0.

If you are getting negative (-) Tire Slip or Tire Growth, it sounds like the front and rear wheel signals are mixed up:
e Check that the RWD/FWD/AWD spec is correct for your car in the Vehicle Specs.
e Check that the Auxiliary RPM specs are set correct in the DataMite and Data Specs menu. Note: The white shrink
tubing is on the Auxiliary RPM 1 sensor.
e Ifyou are off a lot, be sure you not specifying a Driveshaft Sensor in the DataMite and Data Menu when you are using
a wheel sensor, or vice versa.

Note: The following conditions are normal:
e Clutch slip can go either positive or negative during shifts when the clutch is disengaged.
e  Converter slip can go negative when you are engine braking.
e Tire growth can go negative during the launch or shifts. This is indicating tire squat or slip.
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Appendix 4 Backing Up Data

Backing up data means to make more than one copy of the data which can be used or referred to at a later date. This may be
needed in the event one copy becomes lost or erased, or you need room in the Test Library. Backing up data can take 2 basic
forms:

Paper Reports
Copying files with Windows copy commands

Other than making Paper Reports, backing up data requires knowledge of Windows File Manager (3.1) or Windows Explorer

(95, 98, NT) commands. Unless you are experienced with Windows commands, have someone experienced with Windows
assist you to prevent losing data.

Figure A4.1 Print Test Summary
Paper Reports:

File Edit Graph Report TestConds Engine Datab

If you already keep written copies of all test sessions you perform, you Mew [get data from Databdite) Crke

already undprstand .thig form of backing up data. Y01.1 could continqe to [T T— Chle)

do this by simply clicking of File, the Print at the Main Screen to print a Dpen from History Log

summary of each test. Save Chrl+5
Save Az Crl+d,

Disadvantage of Paper Back Ups: s o A e (B 0

Save to Floppy Drive  [4:5 Drive]

For example, say you have accidentally erased a Circle Track race
run File but have a paper report of that data. There is no way to re-
enter the DataMite data. You won’t be able to recalculate that data,

correct the data to a new Weather Conditions, compare new data to Uplock Program Dptiors
this old data, etc. Thansfer Pragram to Anather Computer

Print
\*indows Printer Setup

j EEER |

E gt Program Crl+ a
[14] 12500 (960 464 I

Copying data to disk with Windows commands: Click here to print a Test Summary

This method is the preferred method. If you are not familiar with Windows commands, have someone help you the first couple
of times. However, this is the most reliable and most efficient way to back up your data.

Note: Unless stated otherwise, all mouse clicks are with the normal, left button on the mouse.

To copy Entire DTMDATA Folder using Windows 95, 98, Me, XP, 2000 or NT, which contains all folders and test files in the
Test Library:

Click on Start, then Programs, then Windows Explorer (usually at the bottom of the list of programs). You will obtain
the Windows Explorer screen shown in Figure A4.2.

Locate the PERFTRNS.PTI folder (may not be printed in capital letters) on the left side of the Windows Explorer screen,
usually on the C drive. Click on the [+] sign to the left of it to display the contents of the PERFTRNS.PTI folder.

You should now see the DTM-RR20 folder. Click on the [+] sign to the left of it to display the contents of the DTM-RR20
folder.

You should now see the DTMDATA folder. Right click on the yellow DTMDATA folder icon to display the menu of
options. Click on the Copy command to copy this entire folder (all test files in the standard Test File Library).
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EX Exploring - pfa30

Figure A4.2 Copying Files with Windows 95, 98, ME, XP, 2000 or NT Windows Explorer

Find the DTM20 folder under the PERFTRNS.PTI folder, usually on the C drive.
Click on the [ +] box to the left of a folder to show its contents (folders).

J File Edit Miew Gof Fawvortezr Toolr Help / -
G .= &% 5/ X .
Back Eanvard Up Cut Copy Paste o Delete  Propertiez Wiews
J Address II:I C:hperftrnz/ptispfazl j
Al Falders / Sizel Tyupe | b adified :l
B- D perftms i File Folder  5/19/93 3:23 P
I -7 corhprato FI|E Faol BT 9T 32T PH
alder  5/19/93 324 P

D Eaexmp
Lo TR Emeie

ile Falder

j’ [Z Pfadat File Falder
A Text File Falder
[ %engine File Folder
[CA%head File Falder
~~gk™.pti 1KE  FTIFile
- 4

5/19/99 324 P —
5/19/99 3:24 P
5/19/93 3:23 PM
5/19/93 2:24 PM
5/19/93 2:24 PM
8.-"1 8/93 2 ‘IEI PM

Click and drag
the slide bar
button to move
up and down
the list of
folders.

The contents
of the open
(clicked on)
folder on the
left is shown
here, including
both folders
and files.

Right click

EX Exploring - pfa20

[EX Exploring - pfa30

J Fil=  Edit “iew Go Favortes Tools Help/’

Drag slide

J File Edit “iew Go Fawvorites Tool= Help
SL S . % 2 <
Back Ean IEprDnIzI = Copy Fazte Undao Delete  Properties Wiews
J Address ID C:wpe Epen LI
2l Folders HGl MName [__Size] Type [ Modified -
o o Addlogp [ Cale File Folder  5/19/99 3:23 Ph
e 3 Comba File Folder  5/19/99 3:23 PM
Sharing?. [ Easxmp Filz Folder  5419/99 3:24 P
Scafi with Morton Antiirus & Engine File Folder 519499 324 PRy
A Head File Folder 5/19/93 3:24 Pk
ﬁ @) 10 ! Fadat File Folder  5/19/99 3:24 PM
T cu LA Text File Folder  5/13/93 3:23 P
Copy L3 engine Filz Falder 5£19/99 2:24 PR
LA *head File Folder 5419/93 3:24 P
Create Shortcut "_—i - - iisls S S G
Delete
E =plorer 3
Fename
Froperties

bar to the

|

& o ‘%/P top of the
Back Earward UIJ fory  ist to find

Explore
Dpen

|

Address ID C:Aperftrne. ptisplaal /

A EHC I P —

All Felders /

@ Deskiop
E!"- My Computer
-4 3% Floppd (&)

S )
-7 AOL Instant Messenger

Help
Scan with Morton .éy((rus B

Fird...
yOUF Backup

x/ Flpppy disk Copg Disk...

4 drlve Add to Zip
(usually A) Slamiie

Format...

7/ Co|

EBaste

Create Shorkcut

Properties

g (T

£ Aolzs
b

MDDDDDDDDDI;l

T oL a

{23 AOL Instant Messenger

(with the right
mouse button)
on the
DTMDATA
folder (not
seen here) to
open a menu
of options.

Click on Copy
to copy the
entire contents
of the
DTMDATA

folder (the
entire test file
library). DO
NOT click on
Cut.

Right click on
the Floppy

Arivva irAn

Then click on
Paste to paste
whatever you
copied (in this
example, the
entire
DTMDATA
folder) to the
disk in the
Floppy drive.

198




(C) Performance Trends Inc 2004 Road Race-Circle Track DataMite Analyzer Appendicies

L]
Now you must tell the computer where you want to copy the files to. Click and drag the slide bar for the left section of the
Windows Explorer screen to the top. (You can also click on the up or down arrow buttons on the slide bar.) Look for the
Floppy Drive icon, usually the “A” drive. Put a new, formatted disk in the floppy drive. Then right click on the Floppy
Drive icon, and select Paste from the list of options. You will see the floppy drive light come on as the entire DTMDATA
folder and all its contents are copied to the floppy disk. Label this disk with something like “DTMDATA folder,
xx/xx/xx” with a name and date.

Notes:

If you have so many tests in the Test Library, they may not all fit onto 1 floppy disk. Windows Explorer will tell you this and
ask you to insert another new, formatted disk. If this happens, be sure to label all disks with a name, date and sequential #s,
and keep the entire disk set together. A suggestion for novice computer users is to make each folder under DTMDATA a
separate floppy disk. This may require more floppy disks, but will make it easier to understand restoring just certain folders in
the future.

You may just want to back up one particular folder in the test library (in the DTMDATA folder) or just 1 particular test. You
would do this the same as with copying the entire DTMDATA folder, just click on the [+] by the DTMDATA folder to display
the folders under DTMDATA. Then right click on the folder you want to Copy. To find individual test files, click on the
yellow folder icon containing the test file and the contents of the folder will be shown on the right side of the Windows
Explorer screen. Then right click on the test file name and select Copy. Note that each test file is made up of 3 files, a .CFG, a
.DAT and a .LAP file. All 3 files must be copied for the Circle Track race run to be copied. For example, if the test file in
question is called Briggs04, you must copy the Briggs04.CFG, Briggs04.DAT and Briggs04.LAP files.

You can also copy individual test files to the floppy drive inside the Road Race & Circle Track DataMite Analyzer program.
Open the file you want to copy so it is the current test file. Then click on File at the top of the Main Screen, then select Copy to
Floppy Disk. This command takes care of all 3 files mentioned in the previous paragraph automatically.

More experienced computer users may want to use the “Backup” features built into Windows 95 and 98 (click on Start,

Programs, Accessories, System Tools, Backup). This compresses test files so it takes fewer floppy disks. However you need to
use the Backup program to restore test files, which can be more confusing to novice computer users.

Restoring Data

Be very careful when restoring data, as you may overwrite Test Files with old, erroneous
information. Read all the information below before restoring data. If you are not familiar with
Windows Explorer, have someone more experienced help you.

The ONLY reason to restore data is if you have lost test files. This could be because you
mistakenly erased it, you had a major computer failure, or you are moving the program to
another computer. Do NOT restore data unless you have one of these problems, as you
could possible create many more problems than you are trying to fix.

When restoring test files and folders, you pretty much reverse the procedure for backing up. First you put your backed up
floppy disk in the floppy drive. Then open Windows Explorer, find the Floppy drive icon and click on it to display its contents.
Right click on the folder you want to restore and select Copy.
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Now find the DTMDATA folder under DTM-RR20 under PERFTRNS.PTI, usually on the C: drive. Right click on the folder

1 level UpP from the folder you are restoring. For example, if you are restoring the test file folder CHEV which was in the
DTMDATA folder, you must click on the DTMDATA folder. If you are restoring the entire Test Library folder DTMDATA,
you must click on the DTM-RR20 folder. If you are restoring the test file 194-150 which was in the CHEV folder under the
DTMDATA folder, you must click on the CHEV folder.

During the restoring (copying) process, Windows Explorer checks to see if it is overwriting an existing file (Figure A4.3). Ifit
is, it will ask you if the existing file or folder should be overwritten. Be very careful when overwriting files, as you may
overwrite a new test file with data from an old test file of the same name.

Before restoring test files, it is good practice to back up all test files first. Then if you make a
mistake, and overwrite test files you didn’t mean to, you have your backup copies to restore
the test files from.

Figure A 4.3 Windows Explorer Warnings when Overwriting Test Files

Overwriting a Test File Overwriting an Entire Folder (several files)
Confirm File Replace

"' Thiz folder already containg a file named ‘Headnum.pti'. Be very careful selecting
é this option, as several files

‘wiould you like ta replace the existing file may be overwritten at once.

@ ESY bytes "
modified o Wedresday, May 19, 1999, 3:26:45 PH Confirm Faolder Replace

with this one?

@ 211KE
madified on Tuesday, August 31, 1933, 1:05:24 P

ez to All Mo Cancel
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Appendix 5 Calibrating an Analog
Sensor

An analog sensor is one that records a signal that can gradually and continually change. In contrast, a switch signal is either
On or Off, not 95% open, then 94% open, etc. An RPM signal is a series of switch openings and closings. How close these
changes come together determines the RPM. See Figure AS.1.

Figure A5.1 Examples of Various Types of Sensor Signals

Analog (for example throttle angle) Switch (digital) RPM (frequency)
This time
Full Open Throttle determines —
3/4 Throttle On the RPM

1/2 Throttle\

Closed
Throttle

™~ 1/4 Throttle Off

Volts Volts Volts

Switch Sensors and RPM Sensors do not require much calibration. Tell the program if either high or low voltage is opened or
closed, or On or Off and the switch channel is calibrated. Just tell the program how many pulses you get on 1 revolution of a
shaft, and the RPM channels are calibrated. These 2 types of channels are not usually in error just some. It is usually very
obvious if there is a calibration error (like specifying the wrong number of magnets on the dyno inertia wheel).

Analog signals are more complicated. In the example above, the close throttle position could occur at .48 volts and the full

open throttle could occur at 4.73 volts. Or the
close throttle position could occur at 3.21 volts
and the full open throttle could occur at 1.76

Figure A5.2 lllustration of an Analog Sensor Calibration

volts. Just about any 2 combinations of Absorber Dyno Load

conditions could happen. If you don’t tell the 2nd Value
computer the correct combination, the data may 30 Ibs ¥ 4.4 volts = 28 Ibs
be off just a little bit, or be completely wrong. 28 Ibs :

The process of telling the program these 2
combinations is called calibrating the sensor.
This is done in the DataMite screen, as

described in Section 2.5. 15 Ibs

In the standard 4 channel DataMite, analog

sensor signals must be conditioned by an 1st Value
Analog Converter, which converts the analog / 1.0 volts = 0 Ibs
signal into a frequency, similar to an RPM 0 Ibs !

signal. However as far as you, the user, are 0 1 2 3 4 44 5

concerned, it functions just like an Analog Volts

Sensor shown in Figure AS.1.
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Example of Calibrating a Steering Travel Sensor

A Steering Travel Sensor was described in Section 2.9. Itisa
variable resistor that measures suspension travel, and must be
calibrated so that the voltage output means something “real”
like inches of travel. As with any calibration, you must put at
least 2 known inputs into the sensor and then see how the —
DataMite reads the signal from the sensor. These are the 2
combinations mentioned earlier.

Figure A5.3 Steer Sensor Calibration Points

Static Length with
Length 90 degrees

Usually one input is very easy, like zero steering, or the turning left

steering position with the wheels pointed straight ahead. The
second combination can be a little more complicated. You
must put a known travel on the sensor. The best way to do this
is to shorten or elongate the sensor by turning the steering
wheel a know amount, say 90 degrees left. —|:|'

Calibration Procedure

1) Turn on the DataMite to Read the Steering Sensor Channel

This procedure assumes you have installed the steering sensor following the instructions with the sensor for wiring and
mechanical hookup. Turn on the DataMite or DataMite II and let the system warm up.

2) Pick the Analog Channel from the DataMite Specs Screen

Click on the channel with the steering sensor installed as shown in Figure A5.5 This will open the Calibration Screen shown
in Figure A5.6.

Figure A5.5 Open DataMite Specs Menu Click here to open DataMite Specs menu.
|E DataMite Data Analyzer ¥2.0 Performance Trznds [ YAM-1000.CFG ]
File Edt Graph Beport TestCond: Engine [MatabMite Dpno Preference:  Help Click on
- the “cell”
w Data Hlte Specs . ] in this
Test & E Back File Curent Readings Help . column in
2047 B Type | [Ifiyi ComPort [z <f| | therow
~ . 7 for the
1 215" 5| [ Channel Settings . / channel
. #  [Channel |L|seu:|? |Data M arne |Sensur and Ealll;rétu:un with the
537 cid '[9 [Engine FPM s ErgRPM 1 Cylinder, 2 steerin
1012 Cal | L2 Frequency Yes Chnl #2 Other RFM A Magret t | 9
3 Frequency Yes Chnl #2 Thermocouple rave
Test Dal | |4 Frequency Chnl {4 _sensor
Faint |R installed.
1
" Tip Help
Click o mozt anpthing in the Channel Settings anid to Click on the down amow buttan to zelect the
change it. For 'Uzed?, vou will toggle bebween Yes and tppe of D atabite you are uzing. v'ou choice
Mo, For ‘Data Mame' and *Senzor and Calibration’, you here will affect which zpecz ae enabled or
will be prezented with new zcreens to change the dizabled in thiz menu. p 15
current zettings.
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In the calibration screen of Figure AS.6, select Analog Converter as the Sensor and Steer as the Sensor Type. Steer is a special
channel name reserved to let the program know this channel is for the steering wheel. This channel is then used for the
steering wheel picture in graph screens and for sending to the Suspension Analyzer program. You will notice the lower section
called Analog Sensor Specs become enabled

3) Obtain a Zero Reading

Position the steering wheel straight ahead. You might want to turn the wheel left and right slightly to “free up” any “stiction”
in the system.

Type in 0 for the 1st Value, engineering units in the calibration screen.

Then click on the Read button for 1st Value, Freq (hz) and the program will read the signal from the sensor with 0 steering
position. It will store this reading as the 1st Value, Freq (hz) where you can see it.

Figure A5.6 Calibration Menu for Torque Sensor Using Analog Converter

“A” Choose Analog Converter as
Sensor and Steering as Sensor
Type. Type in some Data Name

“B” Type in 0O for the 1st Value and
click on Read button for program to
read sensor at 0 steering position

“C” Type in upscale travel for the
2nd Value (like 90 deg) and click on
Read button for program to read

|Conection

Bead I l:l

like Steer. (wheel point straight ahead). sensor at the 90 deg turned value.
w. Other EPM Specs x| . Other RPM Specs x| iw, Other RPM Specs x|
|Ca|ih | | |I:alih | | |l:a|ih |Steeling 467-679 Hz = 0-90 Steer |
TRPM Sensor Specs "BPH Sensor Specs "RPM Sensor Specs
|5'3n=0' I.t’-'malu:ug Conwverter ;I |Sensm Iﬁhnalog Corvverter LI |5'B“3'D' IAnang Converter LI
|Sensor Type ISteering = |Sensor Type ISteering =] [Sensor Type ISteering =]
[Data Hame [Steer | [Data Mame Steer [>ata Name Steer
Analog Sensor Specs " Analog Senzor Specs Analog Senzor Specs
|1 st ¥alue. engineering units |1 st Yalue. engineering units 1] |1 st Yalue. engineering units 1]
|1 st Value. freq [hz) Read I l:l |1 st ¥alue. freq [hz) ead 467 |1 st Yalue. freq [hz) Read I
|2m:| WYalue, engineering units |2nd VYalue. engineernn umls |2nd Value. engineering unitz |90
2nd Value. fiea (hz) _Read |[[ | [2nd ¥alue. freq [hz] Read [2nd Value. freq (hz) _Read |

|Eulrecllon ead

Read I ,—|

|Conection

[ Mote:
For Analog Converter, pick the appropriate:
zenzor from the 'Senzor Tepe' list, or pick one of
the 'Custom’ types and enter the Calibration
Factars. The 'Correction’ factor is meant for an
adjuztment after the calibration iz complete. Far
example, after you have entered the calibration
far a shock travel sensar, you may want to adjust
thiz to read 0 when the car ig at static ride height.

" Mote:
For Analog Corvertey. pigk the appropriate
zenzor from the 'Sepfzor A ppe' list, or pick one of
the 'Custom' tppes nd ntel the Calibration
Factars. The 'Corfechbn' factor is meant for an
adjuztment after the galibration is complete. Far
example, after p ave entered the calibration
far a shock travgl fensor, you may want to adjust
thiz to read 0 the car is at static ride height.

 Mote:
For Ainalog Converter, pick the appropriate
zenzor from the 'Senzor Teppe' list, or pick one of
the 'Custom’ typez and enter the Calibration
Factarz. The 'Comection’ factor is meant for an
adjuztment after the calibration iz complete. For
erample, after you have entered the calibration
for & shock travel sensor, you may want to adjust
thiz to read 0 when the car iz at static ride height.

Keep Specs I Helpl Cancell PrintI

Keep SP/A | Helpl Cancell PlinlI
//

Helpl Cancell Print

KeepSpeps

/

Click on Read buttons and
program will read signal currently
coming from this sensor.

Click here to load final
calibration back into

DataMite Specs menu.

Note Correction
becomes enabled.

]
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4) Obtain an “Upscale” Reading

Turn the wheel 90 degrees to the left Again, you might want to turn the wheel left and right slightly to “free up” any “stiction”
in the system. When done, the wheel should remain at 90 degrees without you holding it.

Then click on the Read button for 2nd Value, Freq (hz) and the program will read the signal from the sensor with 90 degrees of
motion. It will store this reading as the 2nd Value, Freq (hz) where you can see it.

Notes:

e In the case of shock travel, where static length is 0, you could decide that 1 inch of compression (shorter) is a positive
number, or 1 inch of elongation is positive. The choice is yours and you simply must remember which it is when you
read your recorded data. However, if you send data to either Suspension Analyzer, you must do it so compression
(going shorter) is a positive number.

e In the case of shock travel data being sent to Suspension Analyzer, you calibrate for actual change in length of the
shock sensor itself. The Suspension Analyzer will figure out the motion ratio automatically.

5) Save the Calibration
In Figure A5.6 “C” you will note the calibration shown at the top of:
Steering 467-679=0-90 Steer
This is the information the program will use to figure out how much steering travel is produced from a certain sensor signal.

Click on the Keep Specs to keep this calibration and load it into the DataMite Specs “Sensor and Calibration” column for this
channel.

6) Correction Factor
Figure A 5.7 Diagram of Correction Factor
You may have noticed an input called “Correction” which

became enabled after all calibration inputs were entered. The

Correction factor is a convenient way to index the calibration Inches Standard calibration:

to match a certain value at a certain signal. This is most often | Travel 0-5 volts = 0-8 inches

used to “re-zero” a sensor which may have drifted slightly. ~ Slope of line
Another use is to “zero out” the shock travel sensors at static 8 |\ 4_— (calibration)
ride height. | | e / stays the same

Figure A 5.7 shows a standard 8” shock travel sensor, which | | "
produces a 0-5 volt output when the sensor goes through 0-8 | [

inches of travel. At 0” travel, the signal is 0 volts. However, . . .
when the sensor is installed on the car, the installed height New calibration w _CorreCtlon:
may be with 3 inches of compression. At static ride height 0-5 VQItS =-3105 mCh.e S
you probably want the sensor to read 0 and not 3. This can be (so3 mcf;e_s dcorr]n prﬁis_loc? of
easily accomplished by entering the Correction factor of -3, to 8 sensor at ride height = 0)
subtract 3 inches from the original reading. Or, with the car 0 Volts 5

at ride height, you can simply click on the “Read” button next
to the Correction input. See Figure 5.8.
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Figure A5.8 Process of Using the Read Button for the Correction Factor

Do ‘Comection® Reading? |

Y'ou can simply tope in how much you want the program to 'Correct’ the reading. For example, to have a thermocouple read 5
deqrees warmer than it currently reads, yow can enter a 'Corection’ & higher than the curment 'Corection’. For example, if the
current ‘Correction’ was -2 [adjuzting the temperature DOWH 2 degreez] and pou want it to read & degrees higher than it currently
iz [-2 + 5 = 3], you would enter '3' az the 'Corection’. Then pou would not need to read the Datakite and could prezs <Mo: now
and just enter a new ‘Comection’.

To have the program read the D atakdite's signal and come up with a "Correction’, you must know what the zignal should be
reading right nove. The program will ask far that number after it reads the senzar, ke 70 deq for a thermocouple at moom
temperature. For a shock travel sensor, accelerometer, throttle sensor, that iz wpically ‘0

Do pou want bo continuey

2) Notes on obtaining a X

Correction Factor.

4) The_ program alib  [FF Shack 01000 Hz = 0-0 AF Shock |
determines the correct
Correction Factor and
loads it in.

M Sensor Specs
|Sen\3{l IAnang Careverter j
[Sensor\{ype IHF Shock Travel j

1) Click on Regd to start . |@3{ame \ TR

process of getting a Correction
factor for an 8 inch shock travel  |analog Sapsor Spess
sensor with the car at ride height. st Ve, ehgineerindgrits [0

3) Enter the number
you want the sensor
to read with the

sensor in its current 1st Value, freq Réad [0 ]
po_siti_on or_ state. 5) Click here to keep |2m:| ¥alue. engineexng umts\B
This is typically O. S
calibration specs and 2nd Yalue. freq [h2) [tqoo ]
Correction. [Znnectlon Head m

Desired Reading at thiz Condition 5[ B

. .- 3endar from the "Senzar Twpe' list, or pick one of

What do pou want the semsor to read at this condition Dustar’ types and oty et
Fa_c:tor The 'Correctio_n' fa_ctor_ is meant for an

If waw are Zeroing out a senzar, enter 0. adjustmagt after the calibration iz comph_ete. _For

4 g ! Cancel example, yfter pou have entered the calibration

for a shockNravel senzor. pou may want to adjust
this to read Qwwhen the car iz at static ride height.

Id Keep Specs\ | Help | Cancel | Print |

Notes

Other sensors are calibrated much the same as a steering travel sensor. For example:

To calibrate a throttle position sensor: With the throttle closed, type in 0 and click on the Read button for the 1st Value.
Then open the throttle fully, type in 90 degrees (or possibly 85 degrees would be more exact) and click on the Read
button for the 2nd Value. Click on Keep Specs and you’re done.
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To calibrate a pressure sensor: With zero pressure on the system (crack a line fitting to let all pressure bleed off), type in
0 and click on the Read button for the 1st Value. Then Tee in a good pressure gauge to the same source as the pressure
sensor and run the system to produce some fairly high pressure. Read the pressure off the gauge and type the reading in.
Then click on the Read button for the 2nd Value. Click on Keep Specs and you’re done.

Zero is usually a good choice for the 1st Value. You want the 2nd Value to always be fairly high, at least 65% of the full range
or higher. For a 200 PSI pressure gauge, this would be .65 x 200 or at least 130 PSI. For a 6” shock travel sensor with the
static position at about half travel (3 inches), it should be at least .65 x 3” or at least 1.95”.

The DataMite program has “built in” sensor calibrations for several standard sensors, like MSI Pressure Sensors,
Thermocouples, RTD type temperature sensors, accelerometers, etc. However, for the sensors which are used to transfer
information to the Suspension Analyzer, the calibrations must be entered as done with the Steering sensor. Luckily,
Performance Trends can provide a calibration sheet for most of these sensors, like the 8 inch shock sensor shown in Figure 5.8.
Then all you need to do is to obtain a correction factor to zero out the sensor, also as shown in Figure 5.8.

The process above works well for Linear Sensors. A linear sensor is one where if what you are measuring doubles, the signal
doubles also. Some sensors are non-linear, and then it may be best to use the Sensor Type of “Custom, user supplies table”.

Figure A5.9 Calibration Table for Non-Linear Sensors

Choose this Sensor

i, Other RPM Specs Type for entering a
calibration table.

[Calib |Cstrn T able (1000) 045 20049 400411 ] i

Fountz Data Countz Data
"RPM Sensor Specs S [ F (1o00 |30 -
B (200 [a G Enter pairs of numbers
|5 Enzor I.-'-‘n.nalog Correerter ; ;
C (400 1 for the calibration
|Sensor Type IEustnm (user suppliestéble »| | | D [go0 15— 1 curve. In this case, for
E [gop 122 J an Analog Converter,
the 1 column is in
Data Name [RR Shock | || 30. counts, from 0-1000.
For the DataMite, this
TAnalog Sensor Specs column is typically 0-5
|1 zt Yalue. engineering unitz |0 volts.

|1 st Yalue, freq [hz] Read I 467
[2nd Value, engineering units  [1.05 / These buttons are used

to more easily fill the
[2nd Value. freq [hz)  Read [[679 g table. The Read

0. Counts / 1000. DataMite button will

" Mote: . .
Fick the location of the sensor and # of magnets Resort Rows | Héd DataMite | read the DataMite signal

[or targets' if a different type of senzar iz being from the sensor and
uzed] on the ratating companent, Clear Row | Inzert Bow | insert it in the row where
Delete Row | Clear All Rows | the blinking cursor (used

for typing in numbers).

K.eep Specs | Helpl Eancell Plintl
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154, 195, 201, 202, 203, 204, 206

Carb, 114

Chamber CCs, 60

Chamber CCs in Head, 60

Clear Memory, 170, 171, 172, 186, 191

clearance vol, 60

Clearance Volume, 60

Clutch Slip, 49, 81, 196

Coefficient, 50, 51, 129, 131, 169

color, 1

Com Port, 25, 39

Comment, 108

Comparison Graphs, 162

Compression Ratio, 9, 59, 60, 152, 204

Configuration, 179

Convert to Columns, 89

Converter, Torque, 52, 177

copy, 2, 5, 19,37, 110, 112, 138, 197, 199

Corr. Barometer, "Hg, 28

Corrected flywheel HP, 82

Corrected flywheel torque, 82

Corrected Torque, 178

correction, 20, 164, 174, 180, 206

Correction Factor, 2, 204

Correlation, 85, 160

Current Readings, 5, 25, 45, 46, 47, 53, 54, 55, 57, 143,
144, 180

Current Test, 8, 12, 18, 20, 23, 45, 67, 68, 71, 72, 83, 94,
111, 116, 140, 144, 146, 147, 148, 159, 199

Cursor, 98, 196

Customer, 114

Data Name, 40, 42, 45, 140

DataMite, 1,4,5,6,1,2,3,4,5,7,8,9,11, 12, 15, 16,
18, 19, 20, 21, 24, 25, 27, 31, 33, 37, 38, 39, 40, 41, 42,
43,44, 45, 46, 47, 53, 54, 55, 67, 68, 71, 72, 73, 77, 80,
81, 84, 89, 105, 107, 109, 110, 112, 113, 119, 120, 123,
125, 129, 137, 138, 139, 140, 141, 144, 145, 146, 147,
148, 149, 150, 157, 160, 165, 166, 169, 170, 171, 172,
174, 175, 177, 178, 179, 180, 181, 182, 183, 184, 186,
187, 191, 192, 193, 194, 195, 196, 197, 199, 201, 202,
204, 206

DataMite ii, 24, 37, 39, 40, 44, 45, 46, 47, 53, 54, 55, 81,
125, 129, 137, 140, 145, 169, 170, 179, 180, 181, 182,
183, 196, 202

DataMite Specs, 5, 20, 37, 38, 67, 68, 81, 107, 125, 140,
141, 144, 146, 165, 181, 194, 196, 202, 204

date, 16, 68, 149, 179, 180, 183, 197, 199

delete, 44, 71, 87, 110, 115, 123, 125

Delete, 71, 72, 110

Delete Beginning or End of File, 71, 72

Demo, 2, 5, 8, 19

Density Altitude, 16, 23, 33, 95

Dew Point, 28, 29, 62, 63

Disk, 23, 199

Display Run Summary, 25

Distance, 1, 30, 41, 50, 60, 64, 73, 79, 80, 81, 92, 95, 151,
155,173

DOS, 12, 110, 112

Dry Bulb Temp, 62, 63

Dry Density Altitude, 16, 23, 33

Dual Cursor, 1, 95, 99

Dyno Specs, 12, 112

Edit, 5, 8, 16, 19, 25, 71, 72, 73, 96, 100, 116, 125, 150,
193

Edit Out ‘Noise’ Spikes, 73

Elevation, 28, 29

Email, 1, 3

Engine Details, 32

Engine File, 110

Engine RPM, 1, 17, 23, 24, 40, 41, 42, 54, 71, 72, 73, 81,
85, 92,94, 105, 120, 151, 162, 170, 173, 180, 183, 186,
188, 192, 195, 196

Engine Specs, 9, 12, 13, 50, 52, 68, 112, 114

Engine Type, 41, 195

Engineering Units, 43

Error, 192
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errors, 41, 67, 195
Errors, 74

file, 2, 4,5,8,9, 12, 17, 18, 23, 24, 33, 38, 68, 71, 72, 73,
89,94, 100, 110, 111, 112, 115, 116, 119, 120, 121,
126, 145, 147, 157, 165, 166, 172, 199, 200

Filter, 5, 1, 17, 18, 31, 54, 56, 73, 79, 92, 93, 103, 113,
114, 151, 152, 155, 173, 193

Filtering, 17, 54, 56, 73, 79, 92, 93, 103, 151, 152, 155,
173, 193

Floppy Drive, 199

Folders, 2, 4, 8, 12, 18, 24, 68, 89, 112, 114, 115, 148,
172, 197, 199, 200

Freq (hz), 43, 203, 204

Friction Circle, 5, 19, 95, 104, 105, 119, 125, 126, 129,
131, 162, 165, 167

Friction Coefficient, 129, 131

Friction Losses, 1, 3, 52, 105, 129, 131, 155, 183

Fuel, 32, 33, 82, 180

Gasket Bore Dia, 60

Gasket Thickness, 59, 60

Gauge Settings, 54, 55, 56

Graph, 1, 8, 12, 17, 20, 23, 26, 45, 55, 56, 57, 72, 73, 79,
83, 86, 89, 91, 92, 94, 95, 96, 97, 98, 100, 101, 102,
103, 104, 105, 115, 116, 117, 123, 129, 150, 151, 152,
155, 157, 160, 162, 163, 165, 167, 173, 174, 175, 196,
203

Graph Type, 151, 155

Graphs, 5, 15,79, 91, 92, 94, 96, 102, 108, 150, 162, 167,
173

Growth, tire, 49, 81, 178, 196

Help, 2, 3, 5, 8,9, 17, 21, 32, 47, 59, 68, 105, 138, 146

Histogram, 1, 92, 94, 150

History Log, 5, 1, 18, 21, 24, 77, 83, 92, 94, 95, 100, 115,
116, 117, 123, 163

horsepower, 82

HP, 6, 1,9, 24, 27, 29, 37, 49, 50, 52, 68, 72, 73, 75, 79,
82,92, 114, 148, 155, 169, 172, 173, 174, 175, 178,
182, 196

Humidity, 28, 62, 63

Icon, desktop, 7, 107, 197, 199

Ignition, 188, 194

Include Averages, 80

Include Text, 89

Inductive Pickup, 180, 183, 192, 194, 195

Inertia Dyno, 3, 82, 178, 181, 201

Inertia, engine, 178

Infra Red, 138, 181

Install, 3, 37, 72, 131, 139, 170, 171, 186, 191, 192, 194

Jets, 33
Just Power Run, 92
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Lane, 31

Lap Summary, 84, 85, 147, 160, 162

Lap Timer, 45, 72, 138, 145, 150, 181

Larger Font (Print Size), 108

Launch, 171, 196

Legend, Graph, 26, 95, 100, 105, 116

Length, 16, 30, 31

Library, 8, 12, 18, 94, 109, 110, 111, 113, 114, 115, 159,
197, 199, 200

Log Book, 5, 1, 13, 16, 20, 25, 27, 31, 32, 52, 64, 68, 107,
146, 147, 148

Magnets, 42, 179, 181, 192

Main Screen, 5, 2,5, 7,8, 11, 12, 15, 16, 17, 18, 19, 21,
23, 31, 33, 40, 45, 67, 68, 71, 77, 79, 86, 91, 94, 110,
111, 114, 115, 125, 139, 140, 145, 149, 150, 157, 159,
160, 162, 166, 173, 197, 199

Main Screen Filtering Level, 23

Main Screen Graph Lines, 23

Main Screen RPM Increment, 23

Master DataMite Specs, 37, 38, 39, 68, 140

Method of Recording Weather Data, 27, 62, 63

Motion Ratio, 120, 165, 204

MPH, 1, 8, 17, 20, 23, 30, 31, 41, 49, 73, 81, 85, 94, 105,
116, 131, 150, 173, 178, 196

MSI, 206

Multiple Tests, 83, 94

Multiplier, 42

New (get data from DataMite), 17, 145, 157

New Test, 5, 16, 18, 67, 68, 72, 73, 144, 145, 146, 147,
148, 149, 172

Noise, 19, 25, 42, 72, 73, 74, 75, 150, 151, 152, 154, 155,
157, 169, 182, 193, 194, 196

Obs. Barometer, "Hg, 28

Observed flywheel HP, 82

Observed flywheel torque, 82

Open, 4, 8, 12, 18, 23, 31, 46, 50, 51, 67, 68, 109, 110,
112, 113, 114, 115, 146, 147, 159, 199, 202

Open (from all saved tests), 12, 18, 31, 110, 115, 159

Open (from History Log), 18, 110, 159

Open Master DataMite Specs, 46

Operator, 114

Opponent, 31

Other RPM, 41, 42

Pick Individual Items, 79, 81, 82

piston, 60

Preferences, 5, 8, 12, 16, 17, 18, 20, 23, 68, 91, 108, 114,
115, 148, 150

Print, 19, 46, 87, 107, 108, 114, 116, 131, 197

Print List of All Files Fitting These Conditions, 114

Printed Graph Width, % of Page, 26

Printer, 5, 26, 77, 96, 107, 108, 127

Printer Fonts, 26, 108
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Pro Version, 5, 1,2,5,7,9, 11, 12, 13, 15, 16, 18, 19, 20, Summary, 15, 17, 23, 30, 107, 160, 162, 197

24,25, 26,27, 31, 52, 56, 68, 77, 82, 84, 86, 89, 92, 94, Summary Graph, 17

95, 100, 107, 108, 110, 113, 115, 119, 123, 125, 139,
147, 148, 150, 159, 175
Program Title Comments, 25

Quality, Data, 150

Range, 55, 80

Reaction Time, 31

Record, 1, 144, 145, 170, 171, 172, 180, 184, 186, 191,
192, 193

Recording Segments, DataMite 11, 40, 140

Redetermine Beg./End of Runs, 72

registered, 3, 2, 5, 19

Registered Owner, 3, 5

Relative Humidity, 28, 62, 63

Remove Test, 94

Repeatability, 177

Report, 20, 27, 28, 79, 80, 81, 82, 83, 84, 85, 89, 92, 107,
108, 117, 123, 150, 160, 162

Report Type, 81

Reports, Comparison, 83, 94

Road (tq/HP), 1, 2, 3, 4,5,7,9, 11, 12, 19, 24, 27, 68, 72,
717, 81, 82, 84, 86, 87, 89, 107, 109, 110, 112, 113, 126,

139, 140, 144, 145, 148, 169, 173, 178, 183, 199
RPM, 1, 8, 17, 20, 23, 24, 40, 41, 42, 44, 49, 53, 54, 56,

61, 73,79, 80, 81, 92, 94, 105, 119, 137, 140, 150, 151,

159, 169, 170, 171, 172, 173, 174, 175, 178, 179, 180,
181, 182, 183, 184, 186, 192, 193, 194, 195, 196, 201
Run #, 16, 68, 92, 117, 148, 159, 173
Run Description, 16, 68, 148, 172
Run Log, 5, 21, 33, 68, 77, 115, 123, 148, 159
Runs, Graph, 117

Sampling Rate, DataMite II, 39, 140

Save, 1, 8, 10, 12, 18, 19, 23, 25, 29, 37, 39, 45, 46, 67,
71,72, 87, 89, 109, 110, 111, 112, 115, 116, 140, 147,
172, 204

Save As, 18, 46, 112, 147

Save As Master DataMite Specs, 46

Search (find), 18

Segment Times, 79, 162

Segments, 39, 40, 86, 87, 125, 126, 140, 145, 149, 162

Send Data, 5, 45, 119

Sensor, 6, 24, 40, 41, 42, 43, 44, 55, 137, 138, 140, 144,
165, 181, 196, 201, 202, 203, 204, 206

Sensor and Calibration, 24, 40, 41, 42, 55, 140, 144, 165,
204

Setup, 3, 37, 72, 131, 139, 170, 171, 186, 191, 192, 194

Setup Mode, 170, 171, 186, 191, 192, 194

Shock Travel, 119, 155

Shock Velocity, 82, 155

Show Files Only Fitting These Conditions, 114

Single Test, 83

Stroke, 41, 59

Suspension Analyzer, 1, 105, 111, 119, 120, 165, 166,
167, 203, 204, 206

Tabs, 15, 23, 32

Tabs, dyno runs, 15, 23, 24, 25

Tech Help, 3, 5

Temperature, 28, 29, 55, 73

Test Comments, 16, 67, 68, 108

Test Conds, 9, 12, 16, 20, 62, 63, 67, 68, 82, 146, 178

Test Data Grid, 17

Test Folder Name in Program, 24

test time, 16

thermocouple, 40, 42, 44, 179, 181

Thermocouple, 40, 45, 55, 181

Time Align, 1, 95, 102

Time/Date, 68, 149

torque, 1, 9, 24, 27, 29, 37, 50, 52, 68, 73, 75, 79, 82, 92,
169, 172, 173, 174, 175, 177, 178, 182, 196

Torque, 24, 52, 169, 173, 174, 178, 203

Torque/HP # decimals, 24

Tq, 6, 49, 72, 73, 79, 82, 92, 148, 172, 196

TQ, 172, 174

Track & Event, 16, 68

Track Map, 5, 19, 86, 87, 95, 104, 105, 119, 125, 126,
127, 131, 155, 162, 165, 166, 167

Transfer Program, 2, 206

Troubleshooting, 6, 3, 12, 42, 47, 73, 150, 182, 183, 191

Turn Off Filtering, 114

Type of Test, 27, 68

Unlocking, 2, 5, 8, 19
Unlocking Code, 2, 5, 19
Unlocking Program Options, 2, 5, 19
update rate, 54
Use MM
SS.SS Time, 80
Used?, 40, 140
User Defined, 1, 52
User Specified Max, 55
User Specified Min, 55

Vibration, 73, 137, 150, 152, 182, 193, 194

Weather, 16, 27, 28, 29, 39, 180, 197

Weather Station, 27, 28, 29, 39

Weight, 49, 64, 174

Wet Bulb Temp, 62, 63

What to Report, 79, 80, 92

When Getting New Data from DataMite, 25

Width, 51, 64

Wind, 30, 50

Windows, 1, 3, 1, 2, 18, 19, 26, 51, 96, 110, 111, 112, 127,
131, 197, 198, 199, 200

Windows Printer Setup, 19, 96, 131
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