Appendix 3 V1.1B Features

The v1.1B of the Valve Spring Tester adds several new features, which are described in this Appendix. In addition, the
Automatic Spring Tester was released after the original publication of this manual, so some of its features will be described here
also.

Calculation and Accuracy Improvements:

A new Shim report has been added, which lets you specify different shim requirements and the program automatically finds the
best shims for each spring to meet those requirements. See Figure A9.

A Valve Lift input has been added to the Quick Check screen so you can quickly find a seated height which meets your seated
force requirements and quickly shows bind height clearance. See Figure A10.

A new, faster “Gen 3” USB logger has been released, which records more data and provides for better accuracy. You need this
v1.1B to read that logger.

Figure A7 New, Faster Mini Logger
(looks same from outside as previous
Operation: logger)

Graph printouts now have no border around the graph, so there are
no broken lines on the left side of the printed graph. See Figure
All.

Program has added Graph Format option to display the Legend Titles
to appear in 3 different font sizes, larger than the standard font.
See Figure A12.

Program now allows up to 100 data points for graphs and/or reports.

Program now automatically checks for proper USB logger, and warns
you if you have chosen the wrong one.

Program now disables the 'Settings' option on main screen until you
have opened a previous test as a template.

There is a new Preference to allow for showing when calibration
numbers do not match those of the master tester specs. This could
cause confusion to some users. The Preference also lets you set this
toy 'Always', which is very handy for troubleshooting.

Company Logo is now displayed on Main Screen.
Program has added Export to Excel option to screen for saving ASCII data files. See Figure A14.
Program has added a Browse button screen for saving ASCII data files. See Figure A14.

Program has several improvements so it is more accurate when calibrating force from a known spring. It also has more
explanation about calibrating with a known spring and further identify if you must include a retainer for doing the calibration.

When switching program or file from Metric to English units or vice versa, the program now also converts the Quick Check
settings and Spring Height scales in the Electronics screen.

Program has a New Preference of “Warn About Slowing Data Recording” which you can set to No' to stop the "nag" screen we
added.



Program now warns you if tester encounters a force which is close to over-ranging and damaging the load cell. This can be due
to too force from user, or testing springs which are too large for the range of load cell. The program may be able to still use the
data for a valid test, but just warn you.

Starting with Windows Vista, the Operating System works best if the data files for programs are stored in a “public” folder, and
not with the program files under C:\Program Files or C:\Program Files(x86) folder. For some brands of computers, this is not
a big problem, for other brands, and or newer operating systems like Windows 8 or newer, this can be a big problem. Therefore,
starting with this v1.1 B, we are storing the data files for Vista, Windows 7, Windows 8, Windows 10 in the folder path of:

C:\Users\Public\Public Documents\Performance-Trends-Data\Valve-Spring-Tester-Files

Therefore, if you want to copy data files using Windows Explorer, or other types of browsers, start looking in this location. See
Figure A15.

Automatic Valve Spring Tester:

The Automatic Spring Tester uses an air cylinder to stroke the valve spring into bind, then allowing the spring to return to is
fully open height, and then retract back to it’s fully retracted position. All these different steps may need to be “tweeked”
depending on the air pressure supply, length and/or force of the valve springs, or your particular spring tester. Some of the
items listed below identify different settings in the program to tweek these steps. See Figure A13.

Notes:

Since the Automatic Spring Tester is powered by compressed air, the amount of force the tester can generate depends
on the air pressure. The standard tester with a 4 inch cylinder can generate about 12 Ibs of force for each PSI of air
pressure, or about 1500+ Ibs at 130 psi shop air pressure. The optional High Pressure tester with a 5 inch cylinder can
generate about 19.5 1bs for each PSI of air pressure, or about 2500+ 1bs at 130 psi shop air pressure. A clean, steady
supply of high pressure shop air will help the Automatic Tester operate reliably and accurately.

You must choose one of the “Automatic tester” or the Figure A8 Automatic Spring Tester
“Gen 111" logger types under Settings, then Tester
Calibration to see all of these features in the program.

There is an Option in the Electronics Recording Screen, under
"Automatic Tester Utilities" called Maximum Compression Time,
the amount of time before the tester assumes there is not enough
force for bind, and stops compressing. Click on Options, then
Automatic Tester, then Maximum Compression Time to change
this. The default of 15 seconds is typical a good setting.

There is an Option in the Electronics Recording Screen, under
"Automatic Tester Utilities" called "Retract Setpoint". The default
is 10 units, but can be adjusted by the user. If you find the tester is
not retracting once the spring is fully open, try increasing this
number.

There is an Option in the Electronics Recording Screen, under
"Automatic Tester Utilities" called Number of Pre-Test Cycles.
Many engine builders believe you get a more accurate, repeatable
number if you run the valve spring into bind a few times before you
make your final measurement. These Pre-Test Cycles are
sometimes called “bull nosing”. Zero 0 is the default setting.

There is an Option in the Electronics Recording Screen, under
"Automatic Tester Utilities" called Safety Setting — Minimum
Clearance. This is the amount of clearance allowed between the 2
plattens. This should be set low enough to be less than your
spring’s bind height, but not so low as fingers could be crushed.

In Preferences, there are also some Automatic Spring Tester settings to note:



Click on Settings, then Preferences, then General Operation tab at the top. The Preference of “Auto Tester, Pause after Bind” is
the amount of time the tester will set at bind before retracting. If the tester seems to be “hanging up” at the bind condition, try
changing this setting. Zero (0) is the default setting.

Click on Settings, then Preferences, then General Operation tab at the top. Set the Preference of “Auto Tester has High Force
Option” to Yes, if you have the High Force tester with 5 diameter air cylinder. This adjusts the cycle parameters some, and
accurately shows the approximate air pressure be supplied to the tester. No is the default setting.

The approximate air pressure being supplied to the Auto Tester is now displayed on the recording screen. This can help you
troubleshoot problems if the spring is not being compressed sufficiently or quickly.

An info message has been added for if the spring tester exceeds the 'Auto Tester Max Compression Time' and possible reason
being 'Digital Retract Offset'.

The Auto Spring Tester now stops it's test cycle when it encounters a force which is close to over-ranging and damaging the
load cell. This can be due to too much air pressure, or testing springs which are too large for the range of load cell. The
program may be able to still use the data for a valid test, but just warn you.



Figure A9 Shim Report
Start by choosing the Shimming Report, and then
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286.5 2301 1.204 76.6 1.740 124 942 D46 240 522
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Figure A10 Valve Lift on Quick Check Screen
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Figure A11 New Graph Printout

Wj Valve Spring Tester 'Plus' v1.1B GRAY MOTORSPORTS
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Graph Comments would go here, if you select to do so.
Test Summary and Comments for:  Typical Valve Spring
Test Time OpenHt  Seated Ht Retainer Htfor Graph of: Al & Cylinders
10:15 am Int: 1.204 1.740 100 100. Ib Operator:  Jack
02/24/2003 Exh: 1197 1.740 100 150, b Emrors: Mone
Example of 16 stock 5.0L Mustang valve springs
Limits in the Test Options will flag out spnng rates which fall outside the range of
240 to 250 Ibsfinch. Note that Exh #2 is too high, at 250.1 Ib/in
Lift 1.197 1.200 1.250 1.300 1.350 1.400 1.450 1.500 1.550 1.600 1.650 1.700 1.740
CylE1 144.5 1437 1315 1194 1075 958 842 728 615 505 396 288 204
CylE2 144.7 1440 1317 1196 1076 958 842 728 615 504 394 2886 201
CylE3 1456 1449 1325 1203 108.3 965 8448 734 621 509 400 292 207
CylE4 1453 1446 1324 1203 1084 966 850 735 622 511 401 293 207
CylES 1458 1451 1327 1205 1085 966 B49 734 621 509 399 291 206
CylES 1464 1456 1331 1208 1087 967 B850 734 620 508 398 289 204
CYIET 146.0 1452 1330 1209 1089 971 854 738 624 511 399 289 202

CylES 1466 1458 1334 121.2 1092 973 B55 739

625 512 401 291 204

New graph style eliminates the lines to the left and right of the graph.

some styles of printers.

These lines could appear broken on




Figure A12 New Graph Feature, Larger Legends
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Figure A14 New ASCII File Options
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4 238.7 173.2 1.197 43.6 1.74 3.3 0.936 0.156 0.105 0.639
3 | 243.2 184.1 1.204 53.7 1.74 3.4 0.936 0.118 0.15 0.594
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Figure A15 New Location for Spring Tester Data Files (not for XP or older)
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Valve Spring Tester data files are stored in this folder.







Appendix 4 V1.1C Features

The v1.1C of the Valve Spring Tester adds several new features, which are described in this Appendix.

Calculation and Accuracy Improvements: Figure A16 New, 12 Bit Mini Logger
(looks same from outside as previous
In Test Options, you now have the choice for Test Type of: logger)
e  Smooth Data, compress to bind (the original and default
Test Type)

e  Smooth Data, do not compress to bind

e 'Bent' Data, compress to bind

e 'Bent' Data, do not compress to bind
'Bent' Data would be for springs where you may encounter a 2nd
spring half way through the stroke, or the spring curve has a VERY
unusual graph of force vs compression. There is a button in the Test
Options screen to explain these 4 options. Fig A17.

For Test Types for No Bind, the max compression is now called
'End Ht' instead of Bind Height.

A major new Test Option is being able to choose "Allow Individual
Seated Heights". This lets you specify the seated heights of each
spring indivdually. Because this option can cause confusion if you
do not want to use it, it must be turned On in Preferences under
'Operation, cont' tab as 'Allow Individual Seated Heights'. Fig A18
and 19.

We’ve added an option in the Test Conditions screen to explain how
you still need to enter a Seated and Open Height to get Valve Lift
even though you are entering Individual Seated Heights.

In the Recording screen, there is a new Option called 'Adjust Length Sensor'. It is similar to rezeroing the force sensor, except
you install a known height standard where the spring would go, and squeeze the standard. The program asks what the height of
the standard is, and the program adjusts the calibration to exactly match this height in the future. Fig A20.

A new Report Type of “Heights for Forces” has been added to report Spring Heights which produce different amounts of force,
say in 10 Ib increments. Fig A21.

There is a new Preference under 'Operation, cont' called 'Use Linear Adjustment Factor' for the length sensor calibration. If
set this to Yes, you can calibrate the length sensor with 3 or more standard heights. This will then allow for any slight 'bend'
in the length sensor calibration curve for a small improvement in the spring tester accuracy. Fig A22.

A new 12 bit “Gen 3” USB logger has been released, which records the stroke or lift data with more precision than the previous
“Gen 3” logger. The software can tell if the logger is the older 10 bit or new 12 bit, so you do not have to tell the software
which type of board you have. (The v1.1B could read this logger also.) Fig Al6.

Operation:

For Reports and Graphs, the program now asks you in a separate input if you want data for Intake, Exhaust, or Intake and
Exhaust. Fig A21.

You can now select to do Intake, Exhaust, or Intake & Exhaust for the Force vs Height Details report. Previously,it was only
Intake & Exhaust.

There is a new Preference setting under 'Operation, cont' tab called 'Ask about errors when they happen'. This is set to 'Yes' by
default, and is the way the program has always worked in the past. However, if you enter, say, an Open Height which is lower
than Bind Height (impossible condition), the program could ask you MANY questions about this problem for all springs



affected. Now, if you set this Preference to No, the program will just report the Open Force as 0 because it could not be
measured based on the Open Height you have given the program. Results which can not be obtained are now highlighted in red
on the main screen. Fig A22 and 23.

We’ve fixed a bug where if the program asked you about entering a new Open or Seated Height because what you have entered
did not make sense for this spring, the program would not let you cancel out of the question. Now you can cancel out and leave
your heights as they are.

When Starting a New Test, the fields for entering the Test and Folder names are now larger to allow for easily making longer
names. The same is true shen Saving a file, and for most fields in the program for the test file name and folder name. If you
cancel out of starting a new test, the program now explains any changes you have made will not be saved. Fig A24.

You can now display the Tests listed by Date Last Accessed (or changed), option called ‘List by Access Date’ .

The program is using new routines for better naming of file names by adding numbers to the end of the names. If you want a
file name to be, say, 'Joe Smith', the program used to suggest adding a number to the end to create 'Joe Smith1'. If you would do
more than 9 tests, these tests would not be listed alphabetically in order. Now the program suggests this name to be 'Joe
Smith001', so tests will be listed alphabetically, at least for the first 1000 tests you run with this name. Fig A24.

You can now Filter (search for) tests by File Name. Fig A27.

Now Filtered Files (searched for and found) are displayed in Notepad with better spacing to allow for very long file and folder
names. Fig A27.

In the Open a Test screen, you now have several options to Add, Delete, Copy, Rename and Merge folders. Fig A25.

Files and folders you now delete from inside the program are sent to the computer's Recycle Bin, so they can be recovered if
need be. Fig A25.

The program now displays the Valve Lift for entering simple inputs of Seated and Open Heights, which saves you from doing
the math in your head.

There is a new Preference setting under 'Operation, cont' called '"Load Cell Overload Allowed'. The program tries to prevent you
from overloading the load cell (squeezing a spring too much). This is to prevent damage, and this setting should be kept at 0 for
all Performance Trends spring testers. However, for some retro-fits, the other brand's load cells could have been undersized.
For this condition, you may have to allow a certain percentage of overload to the the same operation you had with the previous
software. Fig A22.

The Graph on the main screen now has a title to clearly state whether the data is graphed 'vs Free Standing Spring Ht' or 'vs
Compressed Spring Ht", the units being used (inches " or mm, KG, etc) and the retainer thickness used during the test. Fig A28.

In Version 1.1B, we started to store data files in a different folder for Vista, Windows 7, Windows 8, Windows 10, typically:
C:\Users\Public\Public Documents\Performance-Trends-Data\Valve-Spring-Tester-Files

In version 1.1C (and later versions of 1.1 B) we went back to st oring them in the same folder as the Spring Tester folder. The
change produced more problems than it fixed. The program should sense if data was stored in this location and automatically
fix it so you don’t have to do anything special.

There is a Preference setting “Show if Calibrations Match” where you can have the program point out that the critical calibration
numbers used for measuring a spring (from the MASTER TESTER SPECS) are different from those currently loaded in the
current test on the main screen. Setting to something other than 'No' (the previous stancard method) can help remove confusion
on why tested results are being measured as they are. Fig A22 and 29.

There are now several “how to” videos on the Performance Trends website on operating the software and calibrating the tester.
We also have the movies on our youtube channel, which may display the movies better depending on your browser and
computer: To find it, google the key words: youtube performance trends .  Fig A30.



Figure A17 Test Type Setting to Accommodate Different Types of Springs

A

Info on Test Typ e ..
Clearance] | 7 aek Type |Smooth data v bind Mumber of Cylinders to Test a - explalnlng the Types.

[TestConl gaccfok)  File  Refresh Spring Calculations  Help  Individual Seated Height Click on this button
EindHt: 1] [ Test Setup pring Numbering [ | for screens below

dl

Maon Linea
Step Incremd 5 moath data, no bind

10:15 am Bent' data w bind xhaust Valves 1 -

Open Heigh ‘Bent' data, no hind

L Starting # -
Test Dalg | ntake Matches Exhaust |qu - e ! ] .
& Free S R (iop S 1 = Picture graph of
== what this type of test
Seated Hts Intake  Exhaust Liwit Checks < yp

Retainer Thickness,in. [1_ |[1__ | il Edhast expects for the raw
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Seated Height, in. 1.74 1.74
[Rate v [0 J[240 | [0 [240 |

Max Lobe Lift_ in I

Actual Valve Lash_ in

Rocker Arm Ratio El El Customer 3 new Test Types to

[564 | [573 || |/Customer ~|| [~ | choose from. The

Find Ht at This Force I:l I:l Comments/Description first ch0|§:e "S_mOOth
Example of a test configuration file data w bind” is the

Help 4 default, original

Far most all engine valve zprings. choose "Smaooth

data w bind' and test [compresz] the spring into bind. method before these

This iz typically best ewven if the spring is ‘progressive’ 3 new Types were

or 'beehive’ and has a smooth bend to the data, i added

Click on 'lnfo on Test Tuoe' button for rmare info. = )

T ' ! ! ’

Check or Change Test Type ?

Currently the type of test the program is doing is called: Smooth data w bind

This is the standard Test Type which the program has used since the beginning. MNew Test Types were introduced in w1.1 C, approximately Oct 2017, Unless vou are doing 'unusual’ springs or you can not compress the springs into coil bind, it is
recommended to keep using this Test Type.

Did you want to see the other Test Types available and possibly change the Tesk Type For testing your springs?

Yes 4 Mo Cancel

Test Type
Pozzible Test Types:
1] Smooth data w bind
2] Smocth data, no bind _Cancel |
3] 'Bent' data w bind
4]'Bent’ data, no bind

Chooze one of the 'na bind' options if wou can not or
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one of the 'Bent’ options if your spring has a sharp bend
i the force curve, ke it has 2nd spring which is
encountered [bumped into) part way through the shroke.

1] Srooth data w bind' will produce the most complete
and accurate results for normal valve springs. even if the
zpring is 'progressive’ or 'bee hive' but haz a SMOOTH
bend to the data.

Enter a number from 1 to 4 for your choice, then click




Figure A18 Setting Individual Spring Seated Heights

i e ) - ui. Test Setup Specs [ Yalve Spring Example ]

l, ] Back {ok)  File  Refresh Spring Calculations  Help  Individual Se.
oK 2
f Printing / Graphing T File Options N i leabeiin Info on Test Type | ki
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Com [serial) Port Baud Rate 9500 -] Help Tips Open Height |Ea|'3 fram T appet Lift j Starting #
e = Intake Matchez Exhaust No -
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¢k about errors when they happen -
Check ‘Use Customer
Individual Seatd Click “Set” button Customer
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click OK in upper right. “Set” button. n . Comments.
T Ew=ample of

Click one of the “See All...” buttons to set the height of
several springs to the same number. Heights not set
typically default to Seated Height set in Test Options screen.

Screen to Set Individual
Seated Heights

& Individual Seated Hts | W i individual Seated Hts |l = Individual Seated Hts g]
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zeveral springs at once. zeveral springs at once, zeveral springs at once.
Keep Heights ‘ Help | Cance ‘ Print | Keep Heights | Help ‘ ancel‘ Print ‘ Keep Heights ‘ Help ‘ Canc I‘ Print |
/ | /
Choose a — Enter the Seated —l
particular spring Height for this spring, .
o . ow you will see the
from this list. then click the Keep N Wy .
Height you set assigned
button. - .
to that spring in the list.




Figure A19 Setting Individual Spring Seated Heights in Recording Screen

w| Perf Trends Readings: | 1

F9>

You can also change the Seated Height in the Recording
M[i{ Screen. Note that when you change it, the Open Ht

Close Record (FL) Options Help changes also to keep the valve lift the same.
Set Test Pres. Compression Force
2.548 .000 -1 2.550 .000 -1 .000
500 Intake 1 _h00 Intake 1
Force. Ib
Cornp Comp
3.500 3.500
Height Height
Critical 5pring Specs and Results / Forces Critical Spring Specs and Results Forces
Retainer Seated Ht 1.748 E5.1 Retainer Seated Ht 1.745 5.1
|:| Dpen Ht 1.212 193.0 1 Dpen Ht
Clearance Bind Ht Rate Mon-Lin. 2% Clearance Bind Ht SE Maon-Lin. %
| ogs" | |1 136" | |249 E Ibfin | |-5 i} | |DBB" | |1.1 3" | I}(Q.B Ibsin | |75.D |
/
|Errors: Hare | [Ermors: Mo |
Updating Display Bnly inetrecerding] | Seated Ht was changed .003 and so the econta——
Using: Gen 3 Mini LISB program changed Open Ht .003 also.

| Valve Spring Tester 'Plus’ ¥1.1C [ Twpical ¥alve Spring 4 cyl |

Back Print Report Types File History Log  Help

| | Test Time OpenHt  Seated Ht Retainer  Hiform  Repart of:  Standard Data Report

Comments 10:15 am Int:  1.204 1.740 0o 140 b Dperator:  Jack

- . 02/24/2003  Exkhe 1197 1.740 00 144 Ib Erors; 2 springs

Cylinder Spring Rate |[Open Force |Open Height|Seated Seated Mon Linear |Bind Ht Clearance |Ht for Force

Force Height X
Int #1 141.8 1.209 264 1.745 11.0 -100 1.309 1.216
Exh #1 2169 ¢ 1423 1.210 245 1.753 107 -100 1.310 1.205
Int #2 2176 ¢ 141.7 1.212 251 1.748 9.7 -100 1.312 1.218
Exh #2 2187 ¢ 1436 1.205 249 1.748 9.7 -100 1.305 1.205
Int #3 2133 ¢ 1442 1.202 233 1.738 128 -100 1.302 1.218
Exh #3 2230 ¢ 1437 1.207 227 1.750 7h -100 1.307 1.207
Int #4 21556 ¢ 1438 1.205 283 1.741 128 -100 1.305 1.218
Exh #4 2151 ¢ 1448 1.203 279 1.746 12.3 -100 1.303 1.208
Int. Maximum 217.6 1442 1.212 299 1. 12.9 -100 1.312 1.218
Int. Minimum 213.3 141.7 1.202 251 1. 9.7 -100 1.302 1.216
Int. Spread 43 2.5 .o 4.8 3.2 000 010 002
Int. Average 2154 1429 1.207 274 11.6 -100 1.307 1.218
Exh. Maximum (2230 1448 1.210 279 12.3 -100 1.310 1.208
Exh. Minimum 2151 1423 1.203 227 R -100 1.303 1.205
Exh. Spread 79 25 007 h2 48 000 .oo7 003
Exh. Average 218.4 1436 1.206 25.0 101 -100 1.306 1.206
Report when using Individual Seated g

| Hts. Note that each Seated Height can

be different.




Figure A20 Adjusting the Linear Sensor Calibration

Click on Options, then
= Perf Trends Re.?dings: Int #1 F9> Adjust Length Sensor’ to
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Create Defugging File
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‘EHD!SZ [elick here for infa) Man-Linsarity High, Bind force low |

Checking Communications, Com Paort: 3

Using: Gen 3 Mini USE

Proceed to Adjusting/Checking the Lenght Sensor?

Spring Tester

Install a known height standard into the spring tester. Click OK when ready. Click 0K when tester is firmly squeezing the ‘Height Standard', perhaps 50-100 |bs of Force,

Choose No if you just want
Change Linear Offset? to check the calibration. If
this screen shows a large
difference, say .020” or
more, run this check again,
perhaps with a different

The standard height was measured ta be:

2.0107

And you have said it should measure:

2.0000 height standard. If the 2™
e EliErEmEs e check shows a similar
Enter Height for Standard  FTD difference, then answer Yes
Enter the height of the standard in the tester. which will permanently change the linsar serfsor off  OF check to see Why the
Corcel Frenm GESR Tan GEE calibration could have

changed (sensor moved).

Do you wank bo make this change?

wo |

4

IMPORTANT: Do NOT change the calibration unless you think the length
sensor could have moved. Constantly adjusting the calibration will make your
measurements LESS repeatable.




Figure A21 New Report Options and Types

| ] New Report Type of “Heights for Forces”

Report Specs |
£
Clearanc Tope | Heights for Forces / j a
Mo Line,
ULUIED 57— | Separate setting for what springs to include in
Test Da the report.
(+ Free B
" Comp
Poirt « . » .
For the Report Type of “Heights for Forces”, this Force
; Spring To Report Increment will appear. Enter the number for the
e Force Increment increments you want. Note: T_here is a limit to the
1 number of lines which can be in the report. If you
5 Notes: choose a small increment, the report may not cover the
Select the type of repart ta make, then click on i na’
S the Make Repart button.  Towards the bottam aof entire range of the spring's force curve.
the list you will zee options for Comparizon
g Reports, to compare ane set of springs with ane N
9 of more zets of springs [other test files). 'ou will
10 pick the tests for comparizon by clicking on
1 ‘Hiztory Log' at the top of the Fiepart Screen.
12 Report created from settings shown, and
13 for the range of force data between the
1; Make Report ‘ Help ‘ '36"'3'3" Print ‘ i Seated Height and Open Height.
1k 1 T

wi| Yalve Spring Tester ‘Plus® w1.1C [ Typical ¥alve Spring ]

Back Print Report Types File History Log  Help
| [ Test Time OpenHt Seated Ht Retainer Htfor:  Report of:  Heights for Forces
Comments 10:15 am Int: 1.204 1.740 0o 240. b Operator:  Jack
- 3 02/24/2003 Esh:  1.1597 1.740 00 260 b Ermors: 1E springs
Force. |b #1 2 #3 4 #5 #6 v |Il8
140. Int 1.217 1.216 1.216 1.223 1.215 1.2 1.223
130. Int 1.249 1.252 1.249 1.249 1.257 1.246 1.254 1.256
120. Int 1.284 1.287 1.284 1.283 1.292 1.279 1.288 1.291
1100 Int 1.3 1.325 1.320 1.319 1.329 1.314 1.325 1.327
100. Int 1.359 1.363 1.358 1.356 1
90._Int 1.399 1.404 1.398 1.396 11 Some values may not be given, because in this
I:gg :“: ::;i ::;; ::;; ::gz } case there was no data available because the
. 1nl . . . - .
ST T T T T ;| Seated Height produces more than 30 Ibs.
50. Int 1.530 1.595 1.595 1.59 1 - - -
40. Int 1.649 1.654 1.659 1.6 1.661 1.679 1.657 1.658
30. Int 1.718 1.720 1.737 1.730 1.731 1.729
140. Exh 1.217 1.218 1.219 1.219 1.217 1.220 1.223 1.224
130. Exh 1.251 1.252 1.255 1.252 1.249 1.255 1.258 1.257
120. Exh 1.286 1.288 1.292 1.287 1.283 1.291 1.294 1.291
110. Exh 1.323 1.325 1.330 1.323 1.319 1.329 1.331 1.327
100. Exh 1.361 1.364 1.370 1.362 1.357 1.368 1.370 1.365
90. Ezh 1.401 1.404 1.411 1.402 1.397 1.409 1.411 1.405
80. Exh 1.443 1.447 1.454 1.445 1.440 1.452 1.453 1.447
I?I]. Exh 1.489 1.493 1.500 1.47 1.486 1.497 1.498 1.493
60. Exh 1.538 1.541 1.548 1.540 1.537 1.546 1.546 1.543
50. Exh 1.591 1.593 1.599 1.595 1.593 1.598 1.597 1.597
40. Ezh 1.650 1.649 1.654 1.657 1.659 1.654 1.652 1.660
30. Exh 1.7 1.713 1.715 1.729 1.739 1.717 1.713 1.733




Figure A22 New Preference Options, including Use Linear Adjustment Factor

. Preferences

Typical Spring Size

Units

]

[ ] Set to Yes to do a more precise
u calibration of the length sensor. If
f Printing / Graphing T File Options you set this to Yes, you must be
General Dperation Dperations. cont VERY careful and precise when you
ancel recalibrate the length sensor. If not
Slow Down Data Readings |Yes, e —— ﬂ you will likely produce a LESS
- = accurate calibration and results.
Warn About Slowing Down Readings Yes v Restart
Shumpg
Com [zerial] Port Baud Rate 9600 - Help Tips
The default or standard setting is
|Large, automotive ﬂ Turn D Yes, which will produce some of
urn . .
- — : the error messages shown in Fig
Englizh [lbs. in, Ibdin, etc. - Help T
| Ll ] J ©p s A23 on the next page. If you set
| this to No, you will avoid all the
IﬂCIUdE Damping iﬂ HEDD“S ............................ messages’ but may not knOW
. i Help about some problem with your
.ﬁ.utu TEStE[ has ngh FD":E Dptlﬂn ............................. Settlnqs
Uze Linear Adjustment Factor S et
=]
— _ Graph This can be set to something
Allow Individual Seated Heights Colors higher than 0% if you are
encountering “excessive force”
errors when compressing a spring
Ask about errors when they happen Restore into bind. However, if you set this
Delaults to something higher than 0%, you
risk over-ranging and damaging
Load Cell Overload Allowed — the load cell

& Spring Tester Specs

Back {ok) File  Conwert Help  Height

3

Sensors

Length Sensor Offzet

Calibrate Length

Linean Adjustment

Other Specs

4757 ComPot  [com3 |  Findlt |
LI 00125 Electronics | Gen 3 Mini USE |

Commet (Caib on: 03-15-03 04:55 pm

\_|_

Force Sensor Offzet

| Ealihre\@e Force |

If you set “Use Linear Adjustment Factor” to Yes, the
Tester Calibration screen will be rearranged and a
new input field of “Linear Adjustment” will appear.

This number will typically be quite small as the

AT adjustment in the calibration curve is typically quite

Factor

Comment

Calib o 03-22-03 12:52 pm

-

| small, less than .010” or so.

If you calibrate the length sensor using the Linear Adjustment Factor, you will need
at least 3 very precise, known heights which will somewhat cover the entire range of
the spring tester’s stroke. Check the movies on the Performance Trends website
under Support for info on this procedure.




Figure A23 Preference to Turn Off Error Messages for Calculations

Here are some of the error messages and questions the program will display if you enter a Seated Height or
Open Height which is not within the spring’s range of travel. Check Fig A22 for the Preference setting which
can avoid these messages.

Adjust Open Ht for, Better Results X

For Spring: E1
The Open HE vou have specified is very close ta the spring's bind height and will cause accuracy problems with the measuremant.
Do wou want to change it to a more bypical number?

(If wou don't wank ko be asked these questions, click on 'Settings’, then 'Preferences' then 'Operations, cont' tab and set ‘Ask about errors when they happen' to 'Wa®.

w |

New Open Ht rz|

For Spring: E 1 ak,

Enter a Open Ht of approximately 1.03 or maore. Enter

Cancel
your new Open HE

Adjust Open Ht for, Better Results x

For Spring: 11
The Open HE vou have specified is very close to the spring's bind height and will cause accuracy problems with the measurement.
Do wou want o change it to a more Evpical number?

(If wou don't want ko be asked these questions, click on 'Settings', then 'Preferences' then 'Operations, cont' tab and set "ask about errors when they happen' to 'Na".

w |

Adjust Seated Ht for Better, Results X

For Spring: I1
The Seated Ht vou have specified is very close to (or higher than) the spring's 'free standing' height and will cause accuracy problems with the measurement,
Do wou want to change it to a more bypical number?

(If wou don't wank ko be asked these questions, click on 'Settings’, then 'Preferences' then 'Operations, cont' tab and set ‘Ask about errors when they happen' to 'Wa®.




Figure A24 New Features for Starting a New Test

| Starting a New Test @

Start Mews Test Cancel {don't skart new test) Help

File Hame for New Test Operator for [; ;| Folder Name for New Test Add
Hew Test L=

|Fh:unJames N | pﬂﬁk | |a33 kevin j

Pick Which Specs to Keep. bazed\on current file [ Ron James ]
Tester See Specs Tuype:

zame data as the current test keep this box

Test Options gep Spece | I ¥oU want

Larger fields for test file and folder names.

Test Comments Check thiz box if pvau want ta kelkbgome— —
changes far the Mew Test.

Example of 16 stock 5.0L Mustang valve springs

Limits in the Test Options will flag out spring rates which fall
outzide the range of 240 to 250 Ibs/inch. Mote that Exh #2
iz too high. at 250.1 Ibfin

Once a Mew Test iz started, vou can easily eraze or modify any of the specs listed above.
Ay zpecs not zelected to 'Keep’ will be mozty Blank when you start the Mew Test,

Use File Hame: Bon James001 ?

"'_., To make sorting through file names in the future easier, the program suggests using the File name of:

Ron Jamesooi ﬁ If you start a new test without
rather than the File name vou entered of: numbers at the_’ end of the name,
the program will suggest a name
Ron James with 3 digits for numbers at the

end of the name. Using 3 digits
will make the tests list out better
alphabetically.

Is it 0K to change the file name ko the suggested name?

Valve Spring Tester "Plus® v1.1C Tip

Note: Because you are closing this

'Starting a New Test' screen without
starting a new test, any changes you — | Message you will get if you Cancel out of
have made in this screen will be starting a New Test.

abandoned. This ensures the settings
for the current test on the main screen
will not be changed or corrupted.

[0 Don't show this again Help




Figure A25 New Features Deleting, Adding, etc Files and Folders

These features
are available
when you click

on File, then = Open Test File Right <_:Iick ona
folder in the list for

Open (from all [ [— —
|2 Tests in Library Chosen File: . : |
saved tests) on Bl = the list of options to
. jun i
the main screen. ] [funk appear as shown p
A below, or click the
E Valve Spring Tester, ‘Plus® ¥1.1C Perfor E Delete or Add
QuickCheckiF4) Graph Report  Test Options bUtton' -
v (start new test) Chrl Iil L
Open (from all saved tests) Chrl+0 'y Tip: Sihgle click on a Test name to 'chaose it for possible
Omen Fram Histary L ] Operihg or Deleting. A 'preview’ of that Test will be given
pen fram History Log — = in thigfframe. Double click on a Test name to immediately :I
Save Chr+s - Dperfit without a preview,
Save As Chrl+a Al
Close — E
Open from CDJZip Drive (F: Drive) — E Folders
Save bo COYZip Drive (F:) Drive) — 4
5 Delete
Import Power Tech (tr) File — | [ol ® ListANFiles by File Name O Listby Access Date ﬁ':;',‘;i’ add e
Frint Main Screen 17| uafle_}' 2 Make Copy (or Marge)
windows Printer Setup E . § S Mcl L Rename
g| Files Mot Filtered (all files listed) eI Clase This M
Data Files Storage Folder 2 1 My Tests . el
1] . Delete | Tip: Click on a differ@rt Folder fiame @ display
Unlack Program 1] Open J Filter I Advanced I Add | the tests saved under that Folder Name
1
Exit Pragram Chrl+ ] Cancel J Help I Delete I Right click in list above for mare Faolder O ptions
B I I - .
Delete junk g|

Permanently Delete the Entire Folder called junk, containing Z test 7

IF you just want to delete 1 test (not 2 tesks), click on MO, Then pick the single test from the list of files in the upper left corner of this screen, and lick the other Delete button below the Fie list,

Yes ‘ Cancel I

Mote: This will delete ALL Z TESTs contained in this Folder . (Ackually it will be sent to the Recycle Bin so it could be restored later if needed. )

If wou are not sure, click on Mo now,

Do wou wank to conkinue Deleting Falder junk. ¢

Cancel ‘

Confirm Folder Delete [5_<|

Are vou sure wou wank ko remove the Folder junk! and move all its i
J cnntints to th\’; Recycle Bin? ] — | Folders and test files you delete

are now sent to your computer’'s
Recycle Bin, so they can be
recovered if need be.




Figure A26 New Feature for Listing Files by Date

. Open lest File . Open Test File

62 Tests in Library

b2 Tests in Library

0-ADY
0-ADV-2
102-110
104-108
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105-108
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106-103
130201
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J-ADY-2
4-ADV
4-ADY-2
SINCHROD
GINCHROD

b
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102742017
1042642017
102642017
111642016
11A6/2016
10/29/2016
09/24/2016
03/04/2009
1043172008
102552007
0711642007
121442005
0318/2005
08/24/2004
1041542003
1011042003
10110/2003
030120
02/0642001

Typical ¥alve Sprinl 1 spring
Typical ¥alve Spring 4 cyl
Typical ¥alve Spring 1 cyl
Typical ¥alve Sprinl new organf su
Power Tech Retrofit

Typical ¥alve Sprinl._dat
Typical ¥alve Spring 4 springs
Big Spring Error

Check USB Adapter

ddd

fix quick check001

Typical ¥alve Spring Metric
Buxtonl._dat

master spring Crane

Try Heavy Spring for Bob Moore
typical valve zprind.dat

bob's typical valve spring.dat
190201

105-108%
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The typical method
for listing files is
alphabetically as
shown here.

)

The new method available is
to list them by the last date
the files were “accessed” or
opened. This may not be the
date of the test. For example
if you ran the test in July, but
opened the test in September,
the test will be listed by the
September date.




Figure A27 New Features for Filtering (finding) Test Files

| Open Test File

9 Tests of 96 Fit Filter Specs

ush logger best mods + firmware

ush logger best mods with better hinear pot 001
uszb logger best mods with better linear pot 002
ush logger best mods with better hnear pot 003
usb logger best mods with better linear pot 004
ush logger v1.05 check repeat

usb logger ¥1.05 check repeatl

usb logger w analog amp 001

ush logger wo RZ26

Cho

Filtered file names, showing only files with a “gg” in
the file name. The title at the top says only 9 tests
of the 96 tests in this folder meet this criteria.

You can now search for phrases or
characters in the test File Name. In the
case below, we’ll be looking for all file
names with a “gg” in the name. See page

. f— 67 in this manual for more info on Filtering.
. Filter Files

Files Filkered [all filez npt listed] Click on Filker ta list all files.

Tig cogiment or

Tip | | ListFfles|f ...
.Dl: Has thiz relationship To what | entered here
inl
Of Cantaing j |99 |
Ligt Filez If ...
= C [0 Include this condition also
':_I Thiz comment of Moo oo ool obionahy Lodoct | cboced |
— | Click Filter button 2 Click here for the screen at the upper left.
(& Lizt &1l Files by File Marfie to bring up screen |
shown to the right. ’? O Click here to turn Filtering OFF and show all

files. See page 67 in this manual for more info.

|E
he
D -] B ]

Open | Filter | Advanced | =

1 how only files fitting these conditions | IPrint list of all files fitting these conditions |
Easl | icln | Ubloto | Ric / Turn DFff Filtering [show all files] | Help | Mote: Fitered lists wil not include +2.1
files. Click on Help for mare info.
I Filtered. txt - Notepad [ [{=1[E3] Click here to obtain
File Edit Format Wiew Help a screen as shown
Folder Test » to the lower left, a
black box usb logger best mods + Firmware list of all file names
black box usb logger best mods with better linear pot 861 and folders where
black box usb logger best mods with better linear pot 882
black box usb logger best mods with better linear pot 863 the test name
black box usb logger best mods with better linear pot 084 containsa“gg”_
black box usb logger wv1.85 check repeat
black box usb logger wv1.85 check repeatt
black box usb logger w analog amp 881
black box usb logger wo R26
My-Tests Full Boar Haggerty
MHy-Tests Full Boar Haggerty2
Hy-Tests Full Boar Haggerty3
Hy-Tests Full Boar Haggertyl-kev
PRI 2885 Briggs.dat
3anborn Haggerty2.txt
Sanborn Haggertyd.txt
USB Logger Try USE Logger
USB Logger Try USB Logger -HMini BB Cal
USE Logger Try USE Logger -Hini BB Cal + USBE Logged
USE Logger Try USE Logger -HMini BB Cal + USE Logger
USB Logger USB Lggr 1.84 w Dif Caps Rests
USBE Logger USB Lggr 1.84 w Dif Caps Rests H2
USE Logger usb logger best mods + firm compare
USE Logger usb logger best mods + Firm compare 2
USB Logger USB Logger Best Mods Repeats
USBE Logger usb logger best mods with better linear pot
USE Logger usb logger w analog amp
USE Logger ushb logger w analog amp 881
USB Logger usb logger w analog amp new-old firmware
W
Ln1, Col 1




Figure A28 New Graph Title on Main Screen Summarizing Results

B valve Spring Tester ‘Plus’ v1.1C  Performance Trends [ Typical Valve Spring ]

Fle GQuickCheck(F4) Graph Report TestOptions Settings Help Record(FS) Req To: Gray Makarsporks
o] E1 12 ] E2 | 13 ] E3 | 14 | Es ] 15 | E5 | 18 | E& | 17z ] E7 ] 18 ] Es |
Test Conditions & Calculated Results

Test Comment
[ R T | Fested 667 st TrA0" E ample of 16 stock 5.0 Mustang valve springs [Fele: Click onone o the Tabs here to change ta a difeien]

= = Limits in the Test Options will flag out spring rates which fal outside the range of 2401 leylinder or port. Click on the Head menu command above i
[Clearance: .069 Open: 199.7 &t 1.204' to 250 Ibsdinch. Note that Exh #2 is too high, at 250.1 Ibfin lchange the number of spiings o be tested on this head
[For Uresriy = 51| [Bpring Fate: 2453 i ]

[[015 am 0272472008 | [Pperator Jack ]

Test Data
& Fres Spiing Height
" Compression fiom Seated Hi

" Retainer = .100"

Force, Ib vs Free Standing Spring

Paint Height ** Force, b A

:h‘; [ [ S e e renemnenes penemmeaee pmmnemmnnee pemnenmneee i

1 15997 H H

oo Graph Title showing critical
4 1.350 1674 . . .

B haw s 200 info on the data including
] 1.450 136 . .

T ism ne2 Retainer Thickness.

g 1.550 107.2

El 1.600 95.7

10 1.650 84.7 150—

11 1.700 742

12 1.740 6.1

Figure A29 New Feature Showing if Tester Calibration of Current Test does not Match
Calibration of Master Tester Specs

Calibration Numbers Not Matching B3

Mote on calbration numbers:

Length OFfset {current test file) = 4.757 Master Specs (being used) = 6252
Length Factor {current test File) 00125 Master Specs (being used) = 000764
Force Offset {current test file) = -119  Master Specs (being used) =0

Force Factor {current test file) = 26872 Master Specs (being used) = 1586

This usually happens when you've opened up an old test with different calibration numbers than the current Master’ Tester Specs, the spec representing your tester's latest settings which should be the most accurate,
The Master numbers are being used for the data displayed on the screen now, and any new data you record.
If this notice is a bother, it can be turned off by choosing "es' below., This notice can be turned on again in the future in Preferences under the 'Operation’ tab.

Do wou wank to burn off this notice From now on?




Figure A30 Video Movies to Demo the Spring Tester Features

[ Performance Trends x

« & [3 performancetrends,com ok

-
At the Perforr_nance
Performance Trends, Inc. Trends website,

Producing Quality Computer Tools for Racers and Engine Builders since 1986 click on S_upport,
then Movie Demo

Files.

FAQ's

Search our site using Googla. Enter the key words and click on Google Search below, Message Byfird

Movwie Démo Files

Goc Jgi€" \Eog Sepuch Definitians

WA @ Parfrrmante Trends

[ Performance Trends x

&« C [ performancetrends.com/mavie_file_demos.htm#yalve_Spring_Tester T

— | If these movies do not
show up correctly on
our Yindows Media Player show your partICUIar

ere b, computer, click this

e on all computers. The programs will be button to go to the
Performance Trends
youtube page. The
movies on youtube will
likely play correctly on
most any computer.

Demo Movie Files

These files show how to use some of the features of our programs, Download these awmy files movie files and lg
them. Just sit back, relax and listen as we explain features in our programs, many of which are not found an

IMPORTANT: Some of these movies are made at very fow resolution to keep these files small and work;
much more clear and crisp on your actual computer,
IMPORTANT: Some browsers on some computers may not play these movies. Chck Here for our YouTube page which is more likely

to play these movies on all computers,

If you don't have Windows Media Player, click here to download a free copy,

Click on these possible catagories:

® Engine Analyzer Programs
Standard versien
Plus version
Pro version
® Engine Tools
Compression Ratio Calculator
Spring Wiz
Port Flow Analyzer

Click on Valve Spring Tester from the list of
Engine Tools.

Valve Spring Test
Cam Analyzer/Cam Test Stand

Choose from the list of Valve Spring
Tester movies.

[ Performance Trends

€« C' | [ performancetrends.com/movie_file_demas hitm#Valyd Spring_Tester | =

Walve Spring Tester Basic Movie Shows how you enter the calibpétion specs, perform a test with video of the actual tester in action, and use some
of the features of the Basic version of the software [the Quick Check feature in the Plus version).

Walve Spring Tester Advanced Movie Shows haw you run a full test in the Plus version of the software, After setting up and running the test, the
demo shows the various ways to analyze the data with graphs and reports, print options, and mare,

Automatic Valve Spring Tester Movie Shows the automatic [pneumatic] spring tester in action,

Calibrating Spring Tester Length SensorMaovie Shows the process of calibrating the length sensor on a Power Tech spring tester with our retro-fit
kit.

Automatic-Yalve-Spring-Tester-Calibrate-l ength-Sensorawmy  [awmy format] Shows the process of calibrating the length sensor on our Automatic
Walve Spring Tester with 3 different height standards to produce a Linearity Factor to account for any small amount of non-linearity [bend] in the

calibration curve.

Automatic-Valve-Spring-Tester-Calibrate-length-Sensor.mpd [ mp4 format] Shows the process of calibrating the length sensor on our Automatic
Walve Spring Tester with 3 different height standards to produce a Linearity Factor to account for any small amount of non-linearity [bend] in the

calibration curve.

Cam Analyzer Test Prep Movie Shows several options and features of the Cam Anabyzer software for doing various types of cam measurements.
Then it shows step by step how to start a test for measuring a cam with the Cam Test Stand.







