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Chapter 1 Introduction

1.1 Overview of Features

The Valve Spring Tester v1.1 program by Performance Trends, Inc is hardware, electronics and software to help engine builders
"streamline" their valve spring testing. Various combinations are available with as little as just the software, software and
electronics “retro-fit” kits for existing spring testers like Power Tech ™ or Rimac ™, up to the complete package of software,
electronics and test stand. The program offers options to record, calculate, save, graph, organize, retrieve, report and analyze
spring height and force test data. The Valve Spring Tester v1.1 is a unique program which will save test time and improve the
analysis of spring test data.

Features:

e Capability to tailor the program to work with Performance Trends’ spring tester stand or most any other spring tester.
e  User friendly, Windows interface, compatible with Windows 95, 98, Me, XP, 2000 and NT.
e Can print results using most any Windows compatible printer, many times in color.
e Save nearly unlimited number of tests for recall, comparison and analysis in the future.
e Allows several reporting and graphing options for analysis.
e Allows you to analyze data either at various spring heights, or at various amounts of spring compression.
e Allows for either:
e Detailed and formatted Complete Tests, typically for a set of springs for the complete engine
e “Quick Check” tests where you just need a quick check of one of several springs and are not interested in keeping a
permanent record, other than printing the results.
e  With a complete test, you can also:
Record data for up to 48 springs.
Allow for specs for the intake and exhaust springs to be the same or different.
Record additional info like comments, customer name, etc.
Make checks to flag out springs which do not fall within up to 3 user defined limits, like Spring Non-Linearity greater
than 5% and Spring Rate less than 250 1b/in.
e Customize printed reports and graphs. You can include comments for each spring graphed.
e  Write ASCII files for importing data into other computer programs.
o Filter (find) past tests based on certain criteria, like Force at Seated or Open Heights, certain Customer name, etc like a data
base program.
e "History Log", keeps a running log of tests you have recently started new, run, graphed or reported.

Please read Sections 1.2 "Before You Start" and 1.3 "A Word of Caution" before you turn on the computer. Then install the
program following the guidelines in 1.4 "Getting Started" and try running it following section 1.5 "Example to Get You Going".
When you feel a little 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.

IMPORTANT: Check Appendix 3 v1.1B Features and Appendix 4 v1.1C
Features for the latest enhancements to this software.
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1.2 Before You Start

What you will need:

e  Most any Windows computer
e Approximately 20 Megabyte of disk space. (More is required for storing large #s of tests.)
e  Windows XP, Vista, Win 7, Win 8, Win 10.

Many terms used by the Valve Spring Tester and this user's manual are similar to terms used by other publications, i.e. Non-
Linearity, Spring Rate, etc. However, these terms may have different definitions. Therefore, read Chapter 2 to see what these
terms mean to the Valve Spring Tester.

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 Valve Spring Tester directory or “V-
Spring” folder. To read this file, click on Help at top of Main Screen and then click on Display Readme.doc file.

Unlocking Program:

The Valve Spring Tester has some minor copy protection. This ensures the legitimate users do not have to cover the costs for
unauthorized distribution of the program. See Section 1.4 on unlocking the program.
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1.3 A Word of Caution

First, before switching from your current method of recording Spring Data (either hand recording or via some other type of
electronics) to the Performance Trends Valve Spring Tester, you should be very familiar with the Valve Spring Tester v1.1
program and your computer in general. See the precautions in Section 2.0 and Example 4.1.

The spring testing requires you to compress a
valve spring, storing energy in its coils. Should
something cause the spring to slip out of the
spring tester, the spring could easily injure the
user. Be sure to observe all safety warnings and
use proper safety equipment like guards and
safety goggles.

Please also read the Warranty and Warning at the beginning of this manual and on the diskette envelope.
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1.4 Getting Started (Installation)

You must install the Valve Spring Tester from the distribution CD to a hard drive before it will run. To do this, simply install
the CD in your CDRom drive and the Performance Trends Installation Wizard should automatically start, allowing you to install
the Valve Spring Tester and demos of any of our other products.

If the CD does not auto-run, then click on Start, then Run, then Browse and find your CD drive. Then look for SETUP.EXE on
the CD and run it to run the Installation Wizard. If you want to bypass the Wizard, go into the Programs folder on the CD and
run the VSpring.exe file.

Figure 1.1 Installation Wizard or Bypassing Installation Wizard

Epellmmance Trends Installation Wizard ol x|
_:EnglrllleTl:t-zr[;lmance P::_grams— —:)lagl::l::lniToolsvi —:)atal:_:z?e;Ploglams% The |nSta||atI0n W|Zard W|”
nstal 1£:3 rogram ew nstal s rogram ew nstal s rogram ew .
: : _ Auto-Start when you insert
Engine Analyzer I Brochure I Drag Racing Analyzer I Brochure I Diyro D atatdite I Erachure I th CD H , th
Engine Analyzer Plus I Brochure I Dirag R ace Analyzer Pro I Brochure I Drag R ace D atatd it;/ I Erochure I e prOSg ra.m ) eres e
Engine Analyzer Pro I Brachure I 4 Link Calculatar I Brachure I Road Race Datar\f{te I EBrochure I yalve p_rlng Tester button to
_ o Fractice Tree I Brochurel D atakdite Systerm Soec = Broc:hurel InSta" th|S program' YOU can
[ ngine Bisleng Tosls also install any or all of the
Install Thl-s Program Yiew — Circle Tréckfﬂoad Race Tools— D atatdite [ 'l' o' Update Utilibs I Other demO programs on the
Comp. Ratio Calculator I Brochure I Install This Program Yiew .
- Dther Produfts ————————— CD. Click on the Brochure
Cam Analvzer I Brochure I Roll Center Calculatar I Brochure I : e oF .
nstal is/Program iew
Fort Flow Analyzer I Brochure I Circle Track Analyzer I Brochure I o o I e I button by a partICUIar prOdUCt
LIEl congmy Lalculator rachure 1 H 1
Sl Meter I Blochurel Suzpension Analyzer I Brochurel Y A I — | for a deSCFIptlon with
Ferkl, alculator rochure : H
Turnble Fixture I Blochurel Trans. Gear Calculator I Brochurel vl /S e Tost I Broh I illustrations (a brOChUre) Of
alve oprnng | ester rochure .
Fuel Inj. Calculator I Brochure I Lap/Segment Timer I Brochure I that program to be dlSpIayed.
- Coil Spring Tester | Erachure I
~Upcoming Products ——— __ PitStop MPG Calc | _Brachure |
Install Thiz Program View
Circle Track Log Book I Brochure I
Drag Race Clutch I Brochure I
top _ - _ -
If you purchaszed a program. click on that product’s button to install it as described on your
inztallation theet. You can inztall any of our other programs here az demos to zee their features.

To bypass the Installation Wizard, click on Start,
then Run, then Browse from the Run screen
shown below to find the CDRom, then the
Programs folder on the CD, then the
VSpring.exe file in the Programs folder.
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n

Programs L

Documents
Settings

Search

Twpe the name of a program, folder, document, ar Internet
rezource, and Windows will oper it Far pou.

A Off K evin Gertgen. Open: IH:'\F‘ngrams'\\-"Spring.e:-:e j
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Shut Dawn...

Windows [l Millennium Editi

Cancel | Browse... |

¢ | [3JCD-ROM
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Entering Registered Owner's Name:

The first time you run the Valve Spring Tester, 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. (If you purchased the program directly from Performance Trends, you probably were sent a suggested Reg
Name as described in the “Unlocking Program” section below.) To be eligible for Tech Help, you will need both your
registered name and code #. The name you enter should be very similar to the name under which you purchased the program.

Click on “Reg To:” at the top of the Main Screen to review your name and code #.

Unlocking Program:

The Valve Spring Tester has some minor 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 except the ability to read a spring
tester or import Power Tech ™ files. This demo mode is useful as a Valve Spring Tester file “viewer”. Should your customers
want to make reports or graphs of results you have created, they can just obtain a demo copy (from CD or website) and use it to
do their own analysis of files you have created. They can do everything you can do except measure springs through the tester
(or Import Power Tech ™ files).

If you purchased the program directly from Performance Trends, you probably were sent a suggested Reg Name and the
resulting Reg Code # you should get from that Reg Name. The Reg Name is case sensitive, which means it matters which letters
you capitalize. You would have also been sent the unlock code that will unlock the program for that name.

If you purchased from the internet, or are having problems unlocking your program, you can call Performance Trends you’re
your unlock code. Before you call Performance Trends, you should get your Registered Name and Registered Code number.
These are available by clicking on File in the upper left hand corner of the Main Screen, then clicking on Unlocking Program.
A screen will appear as shown in Figure 1.2.

Performance Trends will provide you an unlocking code number. Type in the unlocking code number and click on OK. If you
typed in the number correctly, you will be given a message that the program is permanently unlocked.

Figure 1.2 Menu to Unlock Program Options
Enter Working Code x|

If you want to run the program on another
computer, you must use the same

Registered Name (it is case sensitive Your Beq M iz Hendricks M

= - ’ > q Mame =2 Hendncks Motorzports

which means it matters which letters you “our Feg Code s 101525
capitalize) and it will then generate the Cancel |
same Registered Code. Then the same Enter the % orking Code given by Performance Trends.

Unlocking Code will unlock it. Be zure to tell Performance Trends this is the " alve'

Spring Tester.

IMPORTANT: Check Appendix 3 v1.1B Features and Appendix 4 v1.1C
Features for the latest enhancements to this software.
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1.5 Example to Get You Going

To start the Valve Spring Tester, click on the Valve Spring Tester desktop icon. (An alternate method is to click on Start, then
Programs, then Performance Trends, and then Valve Spring Tester.) During startup of the program, you will be given some

introductory tips.

One of these “Tips” will ask if the “last test you were
running should be loaded”. If you have just received
the program, this test will be an example test which
was loaded at the factory. If you have run the Valve
Spring Tester before, this will be the last test you
were working with. If you are just learning the
program, it is recommended you answer yes to this
question so you have some example data to work
with to understand how the program works.

Figure 1.3 Introductory Question
FZ Load Last Test ?

Do yow want ta load the test which you were inking when you last shut dowen
the program

No |

After these brief introduction screens and questions, you will be left at the Main Screen shown below:

glp  Record[FA)

Req To: Hendnicks Motorsports

Figure 1.4 Main Screen
E‘Jalve Spring Tester ¥1.1 Performance Trends [ Typical Valve Spring | [ ] x]
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g p g pring
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ave ot R Ttide the range of 240 to 250 Ihsfinch. Note that Exh #2 is ifferent cyinder or port,
i i Click an the Head
[Open from Floppy Dirive  [&:% Drive) Ibirn (ol Y coliwmc‘:; d aeboS: tom:;:nge
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Name of
current test
you are
working with

Menu
Commands

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

Click on File,
then Unlock
Program to
allow the
program to
record data
from the spring
tester. See
Section 1.4.
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From this Main Screen, you can:

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

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.

Add, edit or review test comments for the file you are currently working
with.

Run a “Quick Check” on one or more springs, which will not disrupt the
main test data on the main screen.

Graph or report the test for the file you are currently working with.
Select if you want to analyze results at either various amounts of spring
height, or spring compression from Seated Height (more like the spring
will be used in the engine).

Change the Preferences options to somewhat customize the program for

Chapter 1 Introduction

Figure 1.5 Graph Options Menu

Select this Type by clicking here
|

" Graph Specs

|5 prings

|Data Type IF:::ru:e vz Spring Travel

" Hotes:

that the 1t 'Data Tepe' of 'Force e Spring

ZpIings.

Select the optionz you want for thiz graph. Mote

Travel draws a graph like on the main zcreen.
Other 'Drata Types' are useful far comparing

your needs.

e Get HELP to explain these options by clicking on Help.
e Quit the program by clicking on File, then Exit.

Make Graph | Helpl Ean-::ell Print

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 [ ] (if you did load
in an old Spring Test at program startup or opened a file by clicking on File, then Open). The program has some examples of
tests saved in the Test Libraries” 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 1.5. That Graph Type
shown in Figure 1.5 is for Intake
and Exhaust Force vs Spring
Compression. If this is not the
graph type you see on your
computer screen, click on the
down arrow to select Intake and
Exhaust for the “Springs” and
Force vs Spring Travel for the
“Data”.

Click on the Make Graph button to
produce the graph shown in Figure
1.6. 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 command. The

Figure 1.6 Graph from Options Selected in Figure 1.5

i, Yalve Spring Tester v1.1 [ Typical Yalve Spring | X

Eack File Format View Graph Type Add Test HistoylLog Mulitple Tests He

Edie | el ] (<20l FIW@I\MWISE i

All Intake & Exhaust typical walve spring —
L e S N

|
S R N S A S AU S S N AT = F1=")

| i i | i | i i i A5 [ 3Int
Cyl 4 Int
Cyl 4 Exh
Vs Int
VS Eh
4ol e Int
\ [cl B Exh
! ! ! Ul 7 Int
T Eh

} h | h

180
160

0 [ b N

120 fomeedesen b

| |
‘ .
100 f---m-amnmnee -

-----------------------------------------------

B e e e

ED L L L L L L L L L L ]
.noo 040 100 150 w0 250 3000 340 400 440 so00 550

Spring Compression

Click on
Help for an
overview of
your
options for
this

screen.

Click on
Back to
return to
the Main
Screen

Help command at this screen (and most screens) provides 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.

If you do not see “Spring Compression” as shown in the lower right corner, then you are have the Spring Height Format set to

analyzer all data at “Free Spring Height” and not “Compression from Seated Height”.

See Figure 1.7.
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A Test File is made up of the Spring Data
various spring lengths) and other data like
Retainer Thickness, etc. This is explained

"Data Libraries". Click on the Test Options command to

obtain a menu as shown in Figure 1.7.

These specs are used for calculating certain outputs (like
Seated Force, Open Force, etc), and they are useful
descriptions to remind you of what this head 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.

Once you feel comfortable changing specifications in the
various menus and making various performance

(force at
Seated Height,
in Section 3.6

Figure 1.7 Setting Spring Height Format

E‘U’alve Spring Tester ¥1.1 Performance

Fil=

CuickCheck|F4] Graph Beport  Test Optic

11 ] E1] 12 ] E2 ] 13
This “Height
" Test Conditions & Calculated Bezultz| Format”

. : = . setting has a
|E|r'u:| Comp.: 0.604 | |Se7{ed. B5.1 at huge impact
[Clearance: 082" | [Ofen: 193.04t| on how results

/ are reported,
|N|:|n Lirearity %: 5.0 | }ﬁpring Rate: 24 calculated and
: - graphed.
|'I 0:15 am 0272422003 /|I:I|:ueratl:ur. Jack Figure 1.6 is
" Test Data / graphet_j with
i Free Spring Height the setting
] : ; shown here.
f* {Compreszion from Seated H; .

calculations, read Section 3.6 of this manual called Data
Libraries to learn how to save a set of data or component specifications or recall information which has 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.

Back [ok]  File

Refrezh Spring Calculations

Figure 1.8 Test Options Specs Menu
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Actual Valve Lash. in D28 .03 / INDnE j | | | | | | | |
[Rocker Arm Ratio 15 1.5 J INDnE j | | | | | | | |
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= =  Customer
[Find Ht at This Force = f Customer I j

" Help

The thickness of the valve spring retainer. The
actual zpring height + retainer thickness = spring
height meazured on the sprng tester. p 29

" Comments/Description

Example of a test configuration file

Click on
most any
spec or
spec
name, and
a brief
Help
description
is given
here in the
Help
Frame,
with a
page #in
this
manual for
additional
info.
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Chapter 2 Definitions

2.0 Basic Program Operation:

Whenever you start the Valve Spring Tester, you are brought to a Main Screen which will look like either Figure 2.1 or 2.3. If
you have not yet selected a test to work with and have not started a new test, the Main Screen is mostly blank, like Figure 2.1.

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 geta
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 files are useful for
making comparisons in the future, and

can be used as test patterns (or

Figure 2.1 Main Screen before Opening

a Test File

E\Falve Spring Tester ¥v1.1 Performance Trends [ ]
Elz QuickCheck(F4] Graph FHeport Test Options  Settings Help Fecord(F5)

Fieg To: unregistersd copy

Click on 'File’ in the upper left corner. then select "Mew' to start a new test. or one of the
‘Open’ options to open a previous test.

Maote: If starting a Mew Test, it iz usually best to first Dpen a previous test which is simular to the Mew Test pou
will be running [similar head specs, zimilar test lifts, similar data to record, etc.] This previous test will then be
the 'pattern’ or 'template’ for the Mew Test and will ave you from hawving to type in many specs to descrbe this
ew Test. This also ensures consistency between your tests and reduces the possibility of erors.

Click on File, then Open (from all saved tests) to open a

previously saved test file. You can also open an
Example Test file provided with the program. You will
obtain a screen as shown in Figure 2.2.

templates) for new tests (saving you considerable time by not having to type in specs which match a past test).

Figure 2.2 shows that the Test Library is divided into sections (called Folders in Figure 2.2) to help organize a large number of
tests. For example, all spring tests for the company ABC Engines could be saved under a section name of “ABC-Engines”. All

4 cylinder Ford tests could be saved
under a section name of “4 Cylinder
Fords”. This will save considerable time
and confusion when trying to locate a
particular test in the future. To look in
different sections, click on the Folder
name from the list shown at the lower
right of Figure 2.2. The list of tests will
then be updated for that Folder. To pick
a test, simply click on it from the list of
tests, then click on the Open button. (For
those familiar with computers, Folders
are the folders in the SpringData folder.
The Name “Folder” can be changed to
something else, like “Customer” or
“Engine Family”.)

If you are working with particular test,
the data will be presented as shown in
Figure 2.3. Notice in Figure 2.3 thata

. Open Test File

Figure 2.2 Screen to Open Spring Test

|BI] Tests in Library

|Chnsen File:

Hendncks1

Hendricks?
Hendricks3

Joe's Camaro

junk

junkl1

junk?.dal

junk2_dat

kevin's 1st test.d10
kevin's 1st test.da
Kevin's 1st test.dal
kevin's 1st test. da?
kevin's 1st test.da3
kevin's 1st test.dad
kevin's 1st test.da3
Kevin's 1st test.dat

" Folders
Tip: Click an a
different Folder
Files Mt Filtered [al files listed) ;‘;'a?‘g:: name 10 dislap al
PowerTech the tests saved
Open | Filter | Advanced | / mdn:; that Falder
Cancel | Help | Delete |

Tip: Single click on a Test name to 'choose it for ﬂ
poszible Opening or Deleting. & ‘preview’ of that Test
will be given in this frame. Double click on a Test
name to immediately Open it without a preview.

L4

Click here to pick a different category or group of tests _/
(Folder) from which to displav a list of Test Files.
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QuickCheck(F4)

E\I’alve Spring Tester ¥1.1 Performance Trends [ typical valve spring ]

File Graph Beport  Test Options  Setings  Help

11 ] E1] 12 ] E2]| 13| E3 |

 Test Conditions & Calculated Results

Figure 2.3 Main Screen After Opening a Test File

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

Record(F5)
14 ] Ea] 15| E

Test C

|Bind Ht: 1137

| |Seated: E5.4 at 1.740"

|Elearance: .0e0"

| |Dpen: 200.2 at 1.197"

Example of 16 stock 5.0L Mustang walve springs

Limitz in the Test Options will flag out spring latew
#2iz

outside the range of 240 to 250 lbs/inch. Mate |

too high, at 26001 Ibdin

;J/'Hﬁp: Click here to change
or add comments to describe

this test. Additional

comments for the Head can

Name of Current Test File

Click on these
tabs to switch
between the
different springs.

Enter most any
test comments
here to keep
notes about this
head or test.

Move the mouse
over an area on
the screen, and a
Help description
of that item is
given here.

This summary
graph shows how
Force from the
various springs
compares. The
Force for the
spring you are
currently
displaying is
graphed in color,
blue if intake, red
if exhaust.

|Ht @15=21158 | |S pring Rate: 248.3 |bdin be added in the Head Specs
1015 am 02/24/2003 | [Gperater. Jack .| [menubyelicking on the
\! N
[ Test Data \\
+ Free Spring Height
- C\mpression from Seated H. 17| ——— . e e e e e A e e ————— .
Paiirit Height" [Force  a| i i i X X i i i i i i i
i 2002 B0 - - g o b
2\ [1z00 1934 | . | | | ‘ | | | | | |
3 \ [1.250 1850 | | : | | ‘ | | | | | |
& \how 1710 A e S S U SN AN S S
5 \[1.350 1574 1807 TR . R A A I
B 1.400 1443 | | | | | N | | | | . |
7 450 1315 | | | | | ‘ i | | ' | |
B 500 1131 004 - -- [P . m— i e e = T .
9 i\gs0 1072 | | | | | ‘ | | | i | |
10 1600 956 | | | | | ‘ | | | | | |
1 1850 845 P Lol R R S R S SR TR AU R |
12 170 737 | | | | | ‘ | | | | | |
13 1740 854 | | | | | ‘ | | | | | |
14 | | | | | ; | | | | | |
15 0 f f f f f } f f f f f i
16 114 \1.20 1.26 130 135 140 45 140 155 160 165 1.70 1.74
17 \
Stalt”J &7/ Spri gT...l & Copy0fs... | [#= ¥alve .. \[3 Programs | B Open Te... | |\ﬂ;£mo@ F PR asiaM
Click on Slide Bars to display more Test Data, which
may not be able to fit on the screen.

The critical Spring Height Format setting shown here has a large impact on how all
calculations. reports and araohs are done.

menu where it can be changed.

A summary of critical test settings is given here. Click on a setting to change it, or to bring up the

current test name is listed at the top in square brackets [ ]. This is the file of spring specs, Spring Data, etc which are currently
saved in the Spring Data Library, and are the data and specs you are currently working with. If you change the Spring Data or
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 screen of specs, as shown
in Figure 2.4. Figure 2.4 discusses some of the commands to enter or change settings at this menu.

10
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. ___________________________________________________________________________________________________________________________________________|

Figure 2.4, Explanation of Sections of Typical Menu

Names of component specs. Click on them for a description in the Help frame in the
lower left corner.

Name of component file displayed in this menu.

Standard text entry box where you can type in a number for a spec.

Drop down combo box. For some specs (like Customer in the
lower right corner) 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 pre-
programmed choices.

ini. Test Setup Specs [ Valve '5pring Ezample ]

= Help

Back [pk]y File  Refresh Spring Calculatiog

" Spring Numbering Comment text

|Stfp In‘:rement - [Mumber of Cylinders to T/Esl Ig ;I frame to enter a
|[I[’en H\eight I[jah: frDmITappet Lift LI [Humber of Intake \Falv?& |-| LI comment to
[Intake Matches Exhaust IND v [Humber of Exhaust ‘U’a)‘ies |-| LI describe these
i component specs.
Iotake Exhaust | | Otorting 8 / I = These comments

|F'eta|ne.r\Thlckness in. (11 1 [Step Size / |1 ll are saved with the
[Seated Higight. in. 1.74 1.74 " Limit Checks / specs in the Test

" e Jh7e | palae EE ] Options Library.

[Dpen Hei\;ht, in. 1.204 |[1.197 Type Hi Low High Low

[Max Lohe\Liﬂ, in .376 .382 |Hate Ll |z¥u | |24|] | |25|] | |z4u |
= i
|Aclua| ‘U"al\re Laf;h, in 028 .03 INDne ;I |/ | | | | | | |
Rocker All“l Ratio 1.5 1.5 INDne ;I V | | | | | | |
|Emss Yalvg Lift. in 536 543 /
- - " Customer
Find Ht at Tlhiz Force 1.5 1.5
| ]\\ |l:ustDl'l'lEl I}‘Dhnson ;I
" Help - o
Click on down drrowe button to zet the step size Eumments!D/escnpt.mn —
[difference in spring height or compression] between Example of a/est sonfiguration fils :I
each recorded data point, a larger number will result
it fewer data polnts, a lower number in more data
pointz. p 29
hd

|

\_ 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 Test Options.
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2.1 Main Screen (Test Data)

The Main Screen is shown in Figure 2.6. The screen shows you a summary of the spring force and height data for each spring,
including calculated data like Seated Force, Spring Rate, etc. You can jump to different springs by clicking on the tabs at the
top of the screen. The Main Screen is made up of 5 basic sections as shown in Figure 2.6. These are discussed in the next 5
sections. The rest of this section gives an overview of how a Spring Test is organized.

Figure 2.6 Main Screen After Opening a Test File 1) Click on these
5) Menu Commands of File, Graph, etc. Tabs to switch
These give you all the options to operate the between the
program and change test data. different springs.
E\fal?e Spring Tester ¥v1.1 Performance Trends [ Typical Yalve Spring ]
File  BuickCheck[F4] Graph Beport TestOptions Settings Help  Record(F5) Reg To: HeAdrick s Motorsport: 2) Test Cond. &
11 ] Ex | 12 ] E2| 13 ] E3| 14 ] E4 ] 15| ES €] E6 ] 17 ] E7| 18] EB | Calculated
" Test Conditions & Calculated Results Test Comments ReSUItS i
[ind Comp.: 0.604" | [5eated B5.1 &t 1.740" | [Example of 15 sigek 8 0L Mustang valve springs |=|  [Help: Click on one of the Summar_lz_es
= = Lirnits in the €5t Options will flag out spring rates which fall Tabs here to change to & some critical
[Flearance: 068 | [Bpen: 133.04t 1.204 | |ouitsidetfe rarge of 240 to 250 Ibsfinch. Note that Exh #2 is Elilf_firent c}flirhderdor part, test
- - high, at 250.1 b ick on the Head menu
Ht@0=157 | Fring Rate: 2436 b/ A1~ 0" " ommand above to change specs/results
1015 am 0272472003 | [Operatar: Jack | | [fe number of ports fo be and includes a
~Test Data comments
= Free Sprir'!g Height section to keep
(:EompressmnflomS&\edHt. 2507 --------- o R R T T T EEEEF EEEEEEREE notes about this
Point— [CompressifForce\__a Height Format setting lets you test.
; T ! display data in increments of either | = [
2 050 754 Spring Height or Spring ) : .
E iU Compression. See Item 4 below. : : 3) This Summary
4 Js0 972 ———— ———— ————— —— o | Graph shows how
5 20 1088 150 r l , j ]' spring force from
3 /0 1209 : , : : pring 1
7 300 1335 ! : ! ! the various
8 350 1465 U R P saemt- oo R e e R : springs compare.
] 400 160D . : : : : :
10 450 1738 ; : : : : : Thg graph for the
1 500 1881 0 R R I [ [ l spring you are
12 36 1330 ‘ | i i i i currently
I : : : : : : displaying is
15 0 | | | | | i graphed in color,
16 o il o L U e e blue if intake, red
L if exhaust.
1
\_ 4) The Test Data shows spring force at various increments of either spring height or spring
compression (Height Formats). The Height Format is set above the Test Data grid by clicking on the
appropriate option button. This Height Format setting is carried into all aspects of the program,
including graphs and reports. The increment size in the grid is set in the Test Options menu.
2.1.1 Tabs

A Spring Test is made up of between 1 to 48 Test Data grids for each spring, each with a tab as shown in Figure 2.6. If you are
testing just 1 cylinder, the test will be made up of 1 intake and 1 exhaust Test Data grid. If you are testing for 2 cylinders it is

13
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made up of 2 intake and 2 exhaust Test Data grids, and so on. Figure 2.6 shows how a test for 8 cylinders would look. You
move to different springs by clicking on the Tabs at the top of the screen.

You set the Number of Cylinders to test and the pattern for the cylinder numbering in the Test Options menu. You can open the
Test Options menu by clicking on the Test Options menu command at the top of the Main Screen. See Section 2.3.

2.1.2 Test Results

Bind Compression

Clearance

Height at xx Force or Non-Linearity
Seated Force

Open Force

Spring Rate

These calculated results are the same results that can be displayed in many different Graph or Report types. They are shown
here on the main screen as a summary of this springs calculated results. The definition of these results are given in the section
Reports, Section 3.2.

Test Operator Figure 2.7 Operator Name Menu

Operatr |
This is the name of the operator who ran the test. Click on this item for the RIEHIEEC O || ack |
menu of Figure 2.7 to be displayed, where you can type in a new operator name, EENUEG N EEEIE | ack |
or choose from one you hgve previously entered. It is always rqcommended you  Pick An Operator
first check the list of existing operators, so you do not end up with several names [Dperator [TEE R |
for the same operator. For example, Bob, Bobby and Robert may all be for the
same guy. When you go to look for tests run by Bobby in the future, the search [ Hew Dperator
(Filter option) will not show up the tests run by Bob or Robert. [Enter a New Operator No =]

|New O perator |

To pick an existing operator name, pick No for Enter a New Operator, then pick

. . " Hotes:
from the Operator list. To enter an New Operator name, pick Yes for Enter a e ety o miek o il DEsste
: : . : Mame [zet Enter a Mew Operator to 'Mo'] or ta
New Operator, then type in a New Operator name, which will be added to the list Srter & e Operator Mame (et Enter o M e
of operator names. Operator to res'). & New Operator name is

zaved to the lizt of Operator Mames if pou click
on 'Use Operator' button a the battom if 'Enter a
Mew Operator’ iz =et ta “Wes'.

Test Comments

Use Dperator I Helpl Eancell PlinlI

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 “unstable” or “titanium” in the Test Comments.

Help

The help frame will describe what ever portion of the screen the mouse has passed over or clicked on. For example, click on a
location in the Test Data grid, and a description of what data can be entered in that particular column is given.

14




(C) Performance Trends Inc 2017 Valve Spring Tester Chapter 2 Definitions

2.1.3 Summary Graph

The summary graph shows Spring Force (versus either Spring Height or Spring Compression, depending on the Height Format
option you have selected) for all springs (Figure 2.6). This is an excellent way to show if the data between the different springs
is agreeing well. It does take more time for the program to graph all springs. On slower computers you may want to change the
Preference “Main Screen, Other Cyl. Springs” to No. This will result in faster updating of the Main Screen but graph only the
data for the spring you are working on.

Figure 2.8 Comparing the Same Data with Different Preference Settings “Graph Raw Data”

Raw Data More Accurate (smoothed) Data

L e S i A B [ e A R M Ry

NI e e e e s S e S e e gy S S e S 5 S S S 5 o e S S
i i i A j ) 200

e e P s
: : . . . .

T R R -

2004--mmma - TSR o
i i

O o oot

100+
' ' ' '
I I I I

i i i i i i i i i i i
i i i i i i i i i i i i
i i i i i i i i i i i i
; ; ; ; ; ; ; ;
0 f f ; f f f f f f f f i
115 1.20 1.ij//)/§n 135 140 145 150 155 160 165 170 175

This section of the Raw Data is “smoothed” and displayed in its
more accurate form here with Smoothed Data Graph

0 i
oo a4a

The Preference menu also lets you to select to either graph the Raw data (good for debugging problems) or the Calculated data,
which is more accurate and repeatable. See Figure 2.8.

If you click on the Summary Graph, the Graph Options menu pops up to provide many more graphing options for the more
detailed Graph screen.

2.1.4 Test Data Grid

Spring Height Format

e Free Spring Height
e Compressed from Seated Ht

These option buttons control a very important aspect as to how the program presents and analyzes data for calculated results,
graphs and reports.

Free Spring Height  This is the height of the spring as measured by a ruler. As you compress the spring, this height goes
down.

15
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L]
Compressed from Seated Ht This is the amount the spring has been compressed from its seated or installed height.
This is how the engine sees the spring. For example, at a valve lift of .550, the Compressed from Seated Ht is .550. As you
compress the spring, this “Compressed” number goes up.

Figure 219 Comparing the Same Data with Different Spring Height Formats

Free Spring Height Compressed from Seated Ht

o0 A R A A A B i REEEEEE

200+ 2004

1460+

1460

100+ 100

504 50

I t t T 1 1 1 1 }
118 120 125 130 135 140 145 150 145 160 165 170 175 0.0 01 0z U] 0.4 0.5 0.8

Point

The point column simply numbers the rows of data

Compression or Height

This column shows either Spring Height or Spring
Compression, depending on the Height Format option you have

selected above the grid. The increment size for the grid is set Figure 2.10 Main Screen Options
in the Test Options screen. E'ﬁfalve Spring Tester ¥1.1 Performance Trends [ Typical

File QuickCheck(F4] Graph Beport Test Options Settings Help

Mew [start new best] Chil+M E3 ] 14 ]
Force Open [from all saved tests) Chl+D |} —
o ] o Open from History Log Test Com
This is the spring force at the various increments of Save ols A0 Example of
Compression or Height. Cave As Cikh  pe | tm&d ;ntgz
igh, al
Open from Floppy Drive  [&:% Drive) Ibdin toa high. a
Save to Floppy Drive  [A:% Drive) —I
2.1.5 Main Screen Commands Impart Power Tech [tm) File
. . . Pririt M ain Screen
The next section discusses some of the commands available at Print Blark Warkshaet S
the top of the Main Screen. Most will not be discussed here in ol By il s !
detail, as they are discussed in other sections of this manual. !
Unlock Program :
1 ISR =
. . . . Exit Program Chrl+ !
File (see Figure 2.12 for File Options) 7 TO00 ] || !
4 160 97.2 .

New (start new test)

Click on File, then New to start a new test. This process will “walk you through” some critical steps to start with a blank Test
Data grid, or to keep certain data from the previous test. 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 full detail in Section 2.6.
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Open (from all saved tests)
This option presents the Open Test File menu discussed in Section 3.6, 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)
This option presents the History Log, a chronological list of test files you have been working with as discussed in Section 3.8.

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 to 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 o a new name or new folder. You will be presented

with the menu discussed in Section 3.6 where you can change the test name, change the folder you are saving it to, or add a new
folder name.

Open from Floppy Drive

This command provides a simple 1 click command to open a standard Windows “File Open” menu displaying the contents of
the disk in the Floppy Drive. This provides a convenient method for copying files from one computer to another.

Save to Floppy Drive

This command provides a simple 1 click command to save the current test file to the disk in the Floppy Drive to the same name
as is currently being used. This provides a convenient method for copying files from one computer to another.

Import Power Tech ™ Files

The Spring Tester can read flow files from the DOS Power Tech (tm) spring tester software. You can either copy these Power
Tech files to a folder in the SpringData folder in the Spring-V folder. Then when you click on this file to open it (via the normal
File, then Open (from all saved tests), “Power Tech” will be displayed in the "Preview' section, and you can click on 'Open' to
open it. Using the Advanced open feature, you can click on most any file on your computer. The program will automatically
make all conversions necessary.
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Print Main Screen
Print Blank Worksheet
Windows Printer Setup

The Print Main Screen and Print Blank Worksheet commands simply give you instructions how to do each. These commands
were placed under File as many users will look under File to find these print options. 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.

Unlocking Program:

The Valve Spring Tester has some minor copy protection. This ensures the legitimate users do not have to cover the costs for
unauthorized distribution of the program. See Section 1.4 for details.

Quick Check <F4>

Click on Quick Check or press the <F4> key to perform a simple test on most any spring. This can be done at most any time,
with most any test currently on the main screen or during the middle of the test you are currently running. See Section 2.5
Quick Check on page 37.

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 3.4, page 55.

Report

The Report command lets you create reports of several different types of data from the current test, either by itself or with data
from other tests for comparisons. The Report options are discussed in detail is Section 3.1, page 49.

Test Options
The Test Options command opens up the Test Options menu. There you tell the program critical spring specs, like Seated
Height, Open Height, whether the Intake and Exhaust spring specs are the same or different, spring numbering, and any checks

to make to the data to “flag out” springs which may be outside allowable limits. Test Options are discussed in detail in Section
2.3, page 23.

Settings

The Settings menu opens up 2 critical Menu commands, Tester Calibration and Preferences. These are described in the
following paragraphs.
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Tester Calibration

The Tester Calibration command opens up the Tester Calibration Specs menu, where you can describe the spring tester you are
using.

The specs in the Tester Calibration menu are critical for accurate results. Be
sure to read and understand the Tester Calibration Specs as discussed in
detail in Section 2.4, page 41.

Preferences

Preferences let you customize the program for your needs and for your computer and printer. See Section 2.2, page 21.

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.

IMPORTANT: Check Appendix 3 v1.1B Features and Appendix 4 v1.1C
Features for the latest enhancements to this software.
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2.2 Preferences

Figure 2.12 Preferences Menu

Click on the Preferences item in the menu bar at the
top of the Main Screen to bring up the Preferences
menu shown in Figure 2.12. Here you can adjust ( Printing / Graphing T File Options
some program items to personalize the program for General Dperation T Definitions
your needs. Preferences may also save time by
eliminating steps you don't require.

. Preferences x|

0K

Graph Raw Data [Graph Raw Data [ves =] | Cancel |

|ﬂ Tests Kept in History Log I;-'5 j
Set this to Yes to see the actual data being recorded, Main Screen Graph Lines [Thin =]
both during compression and expansion of the spring.

i - Restart

This is very useful for troubleshooting problems with [Main Screen. Other Cyl. Graphs IND J Showing
the spring tester. Help Tips
Set 'Graph Raw Data' to No to see the data after it has —= T
been smoothed to follow a normal spring curve. This Al Srbonbio ey Doty iy IYES I Hel
will be a graph of the data being reported in the Data Allow Resizing of Tester Screen fves | <P
Table to the left of the graph. This is the same data on Main Screen: Show

Ht. at Spec. Force j

which all calculated results like Open Force, Spring
Rate, etc are based, and on which all graphs and
reports are made.

Main Screen, Other Cyl. Graphs

Choose Yes to graph all cylinders for the data entered on the Main Screen. This provides an instant review that all data is
consistent from point-to-point and spring-to-spring. Choose No to only graph the data from the current spring you are working
with. The only real advantage of choosing No is to save time refreshing the Main Screen on slower computers.

# Tests Kept in History Log

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

Main Screen Graph Lines

This option lets you choose the line thickness of the summary graph of force vs spring height for all the springs on the Main
Screen.

Auto Advance After Recording

Set this to Yes and the program will automatically jump to the next spring after testing a spring (if no errors were found in the
tested springs results). This can save time and keystrokes, but may not let you review the results of the spring just tested.
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Allow Resizing of Tester Screen

Set this to Yes to allow you to enlarge the program's Electronics
screen showing Tester Results when you test a spring.

Main Screen Show

Due to space constraints on the Main Screen and in the Tester
Screen, you must choose which is more important to display of
either 'Linearity' or 'Force at a Specified Height'. This is done via
the setting 'Main Screen Show'.

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.

Use Alternate Location for Files

Valve Spring Tester

Chapter 2 Definitions

Figure 2.13 Alternate Path in Windows
Explorer

X Exploring - Pfa

| Fle Edt View Go Favores

‘«::,:b,‘

Back Fanard Up

| Address |C| D2V B inPFA

&l Folders

Create the new
folder for the

; _ data files.
Cl AmencA Onling 4.0 Then copy all
-] Greérst the folders
m- using Windows
= - copy
B {:I PFﬁF"ES_ commands to

{:l Engine this new

] Head location.

& Pladat

(] Hengine

-1 Program Files

Some users (typically those on a network) may need to store their data files in a location other that in the Spring-V folder (the
folder containing the actual Valve Spring Tester program). For example, you may want to put the files on the E drive so other
computers can access them. If so, choose Yes and then the spec Path to Files will be enabled.

In most all situations (except for network users) it is STRONGLY recommended you keep this marked No.

It is also STRONGLY recommended that if you do choose Yes, that you do NOT keep changing this back and
forth from No to Yes. This will produce possible errors when saving or opening files. This will be due mostly
to saving them in one location and then looking for them in another location.

Path to Files

If you set the previously described Use Alternate Location for Files spec to Yes, this spec becomes enabled. Enter the full path
to the new location for the Valve Spring Tester data files. For example, if you want to store the files on the E drive, enter the

path:

E:\PFAFILES

Either before you make this change in the Preferences menu, or immediately after that change, you must copy all Valve Spring
Tester data folders (directories) and data files to the new location. These folders include:

Spring Test Library (the SpringData folder and all subfolders)

Test Options Library (Test Options folder)
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Assuming you used the path E:\PFAFILES, you must copy the SpringData and Test Options folders (and their contents, the data
files) to the PFAFILES folder on the E drive. See Figure 2.13.

You must copy both folders listed above and their contents (files) to the new location to avoid errors.

It is also STRONGLY recommended that you do NOT keep changing the path. Once you set it, do NOT
change it. Constantly changing it will produce possible errors when saving or opening files. This will be due
mostly to saving them in one location and then looking for them in another location.

If this process seems complicated or you are not familiar with Windows copy commands or folders, DO NOT
use this option. Keep the spec Use Alternate Location for Data Files set to No.

Default Floppy Disk Drive

Choose the letter of the floppy disk drive on your computer, usually A . This is the disk drive which will be first opened when
using the Save to Floppy Disk or Open from Floppy Disk File commands at the Main Screen.

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. This option lets you expand (% greater than 100) or shrink (% less than 100) the printed graph to
better fit the page.

Graph Dot Matrix Printer Adjustment

Choose Yes if you are getting breaks in the border around printed graphs (usually happens with dot matrix printers).

Test Folder Name in Program

The Valve Spring Tester Analyzer saves tests under different folders (directories) under the main folder SpringData. Some
users may prefer to have the 'Folder' be called 'EngFamily' or 'Customer’, depending how they choose to organize their tests.
Your entry here of most any text is what the program will use to call the different folders where test files are stored.

IMPORTANT: Check Appendix 3 v1.1B Features and Appendix 4 v1.1C
Features for the latest enhancements to this software.
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2.3 Test Options

This menu contains several critical specs which determine:
How the spring is analyzed (critical spring heights, forces, etc.)
How many springs are to be measured and how they are numbered.
Any limits you want the program to check the springs for and "flag out". Results outside of these ranges are identified
with a "<" if the spring is below the limit, or a ">" if the spring is above the limit. These will appear in the reports or
on the main screen, which also highlights this result in Red.
General info like customer name and comments describing these test setup specs.

1.
2.
3.

4.

As you click on each input
spec or input name, a brief
description is given in the
"Help" box in the lower left
corner. These help
descriptions give very useful
information to understanding
how these inputs work.

There are 2 basic ways to
enter or change specs in this

menu:

1.

You can click on a
spec value and
change the current
setting or type in a
new one. If your
entry is outside the
typical range, a
message is given
showing the limits,
and the setting is
switched back to its
original value.
Some specs are
picked from a list
called a "Combo
Box". An example

Figure 2.14 Test Options
. Test Setup Specs [ ¥alve Spring Example ] il
Back [ok]  File  Refresh Spring Calculations Help
" Test Setup " Spring Mumbenng
[Step Increment I'DED” ﬂ [Number of Cylinders to Test Ig j
|Dpen Height I[;a|c fram T appet Lift j [Mumber of Intake Valves |1 j
[Intake Matches Exhaust IND j [Number of Exhaust ¥alves |1 j
Intake  Exrhaust |Slall|ng € I1 j
|Flelainel Thickness, in. |1 A |Step Size |1 j
[Seated Height. in. 1.74 1.74 Limit Checks | = ——
[Dpen Height, in. 1.204 |[1.197 [Type  High Low High Low
[Max Lobe Lift. in 376 382 [Frate x| [250 ] [240 | [250 | 240
[Actual Valve Lash, in 028 03 |None j l:l
[Rocker Arm Ratio 1.5 1.5 [None | l:l
|Emss Valve Lift. in 536 543
- 5 [ Customer
[Find Ht at This Foice
I—I I—I ||:' b I.J ohnzon j
" Help - - )
Type in a name for the customer or owner of these Cummenls!Descnpl.mn —
springz. of click on the down anow key to pick from a Example of 5 test configuration file ;I
list of customers you have already entered. For
adwvanced ugers: These names are contained in a
filz called 'Customer.pti* and can be editted with a
test editor program.

would be "Intake Matches Exhaust", where there are 2 choices either Yes or No. Click on these specs or the "down
arrow button" to the right of the specs to be presented with the list, then click on your choice from the list. (Customer
name is somewhat different and is described in an upcoming screen.)

As critical specs are changed, the results of the test may need to be updated. For example, if you change 'Seated Height', the

Force at this height will change (and so too may Spring Rate and Linearity). This is designed to happen automatically when you
leave this screen. However, if you suspect that the results have not been updated, you can click on 'Refresh Spring Calculations'
at the top of this screen to force this to be done manually right now.

Additional useful inputs include the Customer name and Comments. These are useful for keeping tests organized and for
finding past tests. As stated earlier, this data can be used for finding past tests which meet certain criteria, like all tests for
Customer 'Johnson'. Click on File at the top of the main screen, then Open from All Tests, then the Filter button for more info
on this feature.

Click on the down arrow key for Customers to pick from a list of previous customer names you have entered, or just type in a
new customer name. It is recommended you always check the list first and use a currently listed customer. This ensures
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conformity in your tests and makes it easier to find tests for certain customers in the future. (To delete names from the customer
list, use a text editor like Windows Notepad or Wordpad with the file CUSTOMER.PTI)

A very useful option is the ability to Save sets of Test Options to the Test Options Library, and Open (retrieve) these specs in the
future. Click on File at the top of this menu to see these options.

You can choose most any name for a Test Options File when you Save it. This name appears at the top of this Test Options
menu in brackets [ ].

Background: When you save a complete Test File at the Main Screen, you are saving everything to the Test Library: the Test
Data, Spring Tester Calibration Specs, Test Options, etc. When you click on File in this menu, then Save or Save As, you are
saving only the Test Options to a separate Test Options Library. Retrieving these Test Options in the future, like when you start
a new test on a similar set of springs, can save considerable time because you don't have to type in all the specs again.

Another option includes the ability to print this screen (click on File to see these options).

Step Increment

Click on down arrow button to set the step size (difference in spring height or compression) between each recorded data point, a
larger number will result in fewer data points, a lower number in more data points.
Open Height

Click on down arrow button to set the method for calculating the Spring Height at maximum valve lift for this particular engine.
You can either enter this Spring Height directly, or calculate it from Cam and Valve Train specs 2 different ways (3 different
choices total). Your choice here will enable or disable many different inputs in this section.

Intake Matches Exhaust

Click on down arrow button to select whether the intake specs in this screen match the exhaust specs. Selecting Yes will hide all

Exhaust specs in this section.

Retainer Thickness, in.

This is the thickness of the valve spring retainer. The actual spring height + retainer thickness = spring height measured on the
spring tester. Enter this only if you include the spring retainer when you test the valve spring. Otherwise, set this to 0 if you do
not use the retainer when testing the spring.

Seated Height, in.

The height of the spring when installed under the spring retainer with the valve on its seat (closed).
Open Height, in.

This is the height of the spring at its fully open point. The difference between Seated and Open height is equal to valve lift at its
maximum lift.
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Max Lobe Lift, in

Max tappet (cam) lift (not valve lift) above base circle.

Actual Valve Lash, in

This is the actual clearance lash at valve in inches. Cam may be designed for a different lash.

Rocker Arm Ratio

This is the ratio of valve lift to tappet lift, usually 1.3-1.8 for rocker arm systems. For direct acting systems enter 1.

Gross Valve Lift, in

Valve lift assuming 0 valve lash, which is the rating used by most cam grinders.

Find Ht at This Force

This is the spring height or compression (depending on the Spring Height Format setting on the Main Screen) which produces
the spring force entered here.

Number of Cylinders to Test

Click on the down arrow button to select the number of cylinders for which springs will be tested. For example on an inline 4
cylinder, this would probably be 4, for a V-6 this would probably be 6.

Number of Intake Valves

Click on the down arrow button to select the number of intake valves for each cylinder, typically 1 for a 2 valve engine, 2 for a 4
valve engine.

Number of Exhaust Valves

Click on the down arrow button to select the number of exhaust valves for each cylinder, typically 1 for a 2 valve engine, 2 for a
4 valve engine.

Starting #

Click on the down arrow button to select the first (usually the lowest) cylinder number which will be tested.
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Step Size

Click on the down arrow button to select the difference in cylinder # between adjacent cylinders.

Menu Commands

The menu bar at the top provides for several command options, some which are fairly self explanatory:

e Back (ok) returns you to the Main Screen.

e File opens up several typical Windows options . You can open and save these Test Options specs as separate files. This
allows you to easily change these specs to match a different head with only a couple of clicks. See Section 3.6, Data
Libraries.

e New will blank out all the Test Options, Comments; and the File name will be called “Untitled”.

e Open Saved Test Options File will open a typical Valve Spring Tester “File Open” menu, where you can pick a set of
Test Options Specs which you have saved, using the Save command in this menu.

e Save Test Options File will open a typical Valve Spring Tester “File Save” menu, where you can save the current set
of Test Options and Comments under a name of your choosing. This name then appears at the top of the Test Options
menu. This name should not be confused with the Test File Name which appears at the top of the Main Screen. The
Test File includes all the Test Options and Spring Data, and therefore includes the Test Options Name.

e  Print lets you print this screen.

e  Windows Printer Setup lets you change printer selection, paper orientation, etc.

e Help brings up a series of help screens on the Head Specs menu.

Customer

Click on the down arrow of Customer to be presented with a list of customers you have previously used. You can pick one of
these customers, or type in a new one. New ones are saved by the program and added to the list.

For Advanced Users: To delete or change customer names in this list, use Wordpad or Notepad and edit the 'Customer.pti' file
in the Spring-V folder, but keep a backup in case you make a mistake.

Comments

Type in comments to help describe these valve spring specs if you want. These comments are saved with the Test File, with the
Test Options File if you save the Test Options File, and can be printed out with the Test Options Specs when reports are printed.
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2.4 Spring Tester Calibration Specs

The Spring Tester Calibration Specs describe the tester you are using and calibration specs for converting electrical signals into
spring force and height. These specs are critical for accurate data, therefore be sure these specs are correct for each test.

Master Tester Specs

A critical concept for Tester Calibration Specs is the idea of the Master Tester Calibration Specs. When you run a test, you are
using a particular tester, with certain Tester Calibration Specs. When you save the test, the program saves a copy of the Tester
Calibration Specs with the test. Let’s call this test “April 12” and assume it was run on April 12th.

Let’s say several months later that you Figure 2.16 Typical Note on Master Tester Specs
recalibrate your tester. Your current tester Settings Match the Master Tester Specs =

specs do not match the specs for “April 127, If
you open “April 127, the program installs the Thesze Spring Tester specs were uzed for meazuring Spring Data for the current test:
tester specs which you used on April 12" when Typical Valve Spring

you ran the test.

These Spring Tester specs 00 MATCH pour cunent Mazter Spring Tester Specs. the tester pou uze
ta Uk your spring bests.

If you go into the Tester Calibration Specs
menu, you will likely get a message shown in
Figure 2.16, saying that the Tester Calibration
Specs for April 12 do not match your Master
Tester Calibration, the specs for your current tester. You may ask "What are Master Tester Calibration Specs?”

The program keeps track of any changes to Tester Calibration Specs, asking you if these changes should only apply to the Tester

Calibration Specs for a particular test, or if these changes represent your actual tester right now, the Master Tester Calibration
specs. Whenever, you start a new test, either based on a previous test or starting completely blank, the Master Tester Calibration
Specs are used. Whenever you open an old test file, the tester calibration specs used for that particular test are used.

Since each complete test you run keeps a set of Tester Calibration Specs, you can easily see what calibration specs were being
used at most any time in the past. Simply open an older test, click on Settings, then Tester Calibration to view these specs. If
you want to return your tester’s calibration to these previous specs, simply click on File, than Save as Master Tester Calibration
specs. Now all new tests you run will use these calibration specs.

Changing calibration specs will not affect data which has already been recorded, just new data.

Sensor Specs

If you purchased a complete Valve Spring Tester system from Performance Trends, you probably got a
calibration sheet with it. Then you can type in these numbers on this screen for an accurate calibration.

Length Sensor Offset

This is the offset in the calibration curve for the Spring Length Sensor. In a calibration curve of 'Compression=A*Volts+B', the
Offset is the 'B'. Click on the 'Calibrate' button to calibrate sensor through the electronics. See Figure 2.17
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Factor

The factor in the calibration curve for the Spring Length Sensor. In a calibration curve of 'Pres=A*Volts+B', the Factor is the

'A'. Click on the 'Calibrate’ button to calibrate sensor through
the electronics. See Figure 2.17

Comment
Some comment to describe the calibration of the Spring Length

Sensor. Click on the 'Load Date' button to load the current Time
and Date as the comment.

Sensor Offset
The offset in the calibration curve for the Force Sensor. In a
calibration curve of 'Pres=A*Volts+B', the Offset is the 'B'.

Click on the 'Calibrate' button to calibrate sensor through the
electronics. See Figure 2.17

Factor
The factor in the calibration curve for the Force Sensor. In a
calibration curve of 'Pres=A*VoltstB', the Factor is the 'A’.

Click on the 'Calibrate' button to calibrate sensor through the
electronics. See Figure 2.17

Comment

Some comment to describe the calibration of the Force
Sensor. Click on the 'Load Date' button to load the current
Time and Date as the comment. p 161

Other Specs
Com Port

Click on the down arrow button to select computer's COM
(serial) port # you are using to 'talk’ to the electronics. It is
recommended you select 'Let program find it'.

Electronics

Click on the down arrow button to select the type of
electronics you are using to read the Spring Tester.
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Figure 2.17 Definition of Factor and Offset

Change in Length
Factor (A) = Change in Volts

Length
@hange in
gLength
Change in Volts
A
Offset (B) v

Volts

Figure 2.21 Spring Tester Specs Menu

Click on File, then:

e Save as My Tester Specs

e Open Master Tester Specs

e  Print or Windows Printer Setup
to print this screen.

. Spring Tester Specs

Back [ok] * File  Help
Senzors
|Lenglh Senzor Offzet 4. 707

Calibrate foset&Fac:tulI |Fa°t“' .00125

Comment [Calib or: 03-15-03 04:55 pm |

[Force Sensor Dffset -119
Calibrate foset&Fac:tulI |F'E“3t':“ 26872

Comment (Calib on: 03-22-03 1252 pm |

" Other Specs
[Com Port Il:clm 1 ;I

|Electmnics IF'erf-:urmance Trends' Black. Eh;l

- Help
The offzet in the calibration curve for the Spring
Length Senzar. In a calibration curee of
‘Compreszion=>5"altz+8", the Offzet iz the 'B'. Click
onh the 'Calibrate’ button ta calibrate sensor through
the electronics. p 161
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Calibrate Factor & Offset

Click on either of these 2 buttons to perform a calibration. A calibration is required when

Chapter 2 Definitions

you first get the tester if it has not

been done at Performance Trends. You may also want to check the current calibration if you suspect a problem.

It is strongly recommended that you do NOT recalibrate often. This will often cause more problems than improve data

accuracy. If the force sensor does not read 0 (or very close to it) with no spring on the tes
option described previously in this section.

ter, than use the “Re-Zero Force”

Figure 2.19 Calibration Procedure for Length Sensor (spring height sensor)

EaSpringlleslenspecs Ed 1) Click here to start calibration process.
Back [ok] File Help
" Sensors

|Lenglh Sensor Offset 4 757

Calibrate leset&Factoll [Factor [.00125

[Comment [Calib or: 03-15-03 04:55 pm |

2) Insert a low height
block of known height
(typically around 1”

|Folce Senszor Dffset -119

Calibrate Dﬁsel&FaclolI [Factor [ 26872

[Comment [Calib or: 03-22-03 12:52 pm |

2 3 Block” at 1” works
well. You can use no
block at all if your spring

 Other Specs
|Com Port Icom 1 ﬂ

[Electronics IF‘erformance Trends' Black Buj

to zero height, with the
upper and lower plates
touching. Then click on
OK.

" Help
The offzet in the calibration curve for the Spring
Length Sensor. In a calibration curve of
‘Compression=a"olts+B', the Offset iz the ‘B Click
on the 'Calibrate’ button to calibrate sensor through
the electronics. p 161

height). A machinist’s “1

tester can go all the way

3) After the
program
reads the
signal from
the tester, tell
the program
the exact
height of the
“block”.

Set Low Height

Before calibrating, it is CRITICAL that the sensor is fully warmed up and has stabalized. Usually this means it should have been
0N for 15 minutes or maore:

Set Low Height an the Compression Sensar. Click an 0K when you have praduced thiz condition. The computer will then read

Enter Low Height Reading

Enter the 'Low Height' during the first calibration reading.

X

Cancel |

the sengor's signal.
Cancel | 1.024

4) Do the same as step 2, but with a
significantly taller block. Typically
something 2” tall works well.

5) Enter the height of
this taller block.

Set a Higher Height Reading x|

Set a Higher Height setting (approsimately hioher Height, if poszible] on the Compression Sensar. Click on OK when you have
produced thiz condition. The computer will then iead the zenzor's signal.

Enter Higher Height Reading =l

Enter the Higher Height setting present while the

computer took the reading.

Cancel |

LCancel | SIiE

Use this Calibration Data? x|

“'our calibration resulted in:

1.02 = 2833.50
2.045 = 243125

This would result in an Offset = 8.216 and a Factor = - 00254 SO you can com

Mo Cancel

6) The calibration results are shown here

Do vou want ta keep this calibration? calibration numbers. Then y0U can
decide if you want to keep them or not.

pare them to the current
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Figure 2.20 Force Calibration Procedure Using a Known Spring

I 1) Click here to calibrate the force

| [Calibratg -~ ~--+-1 Farctor [ an=2 ' sensor with a known spring. You
e P DCI SEEe0 Meas“m:}'z/ should know exactly this spring’s force
Calibrate with a K.nown Spring - Foree at a Height at the “Open Height” described in the

following screens.

Comment

Calibrate with a Known Spring - Spring R ate
|'[Ilher Spec T

Note: Click here to
calibrate using a spring
x| with a known spring

T _ i _ _ rate. This method is
Before calibrating, it is CRITICAL that the semsar iz fully warmed up and has stabalized. Usually this means it should have been not quite as precise as

OM fior 15 minukes or more. .

- - N ; spring rate changes
IMPORTANT: Because pou are calibrating with a Known Spring, it is also critical that that the Compression Senzor has been d di h
precizely calibrated. [t iz recommended pow do a Force calibration with & spring immediately after calibrating the Compression epending on wnhere

Sensar. you are in the spring’s
Set Zero on the Force Senzor. This iz usually done by simply remaving any spring from the Spring Platform, producing Zera force travel range.

on the load cell

Click on DK when you have produced this condition. The computer will then read the senzor's signal.

Cancel

Run Spring Through a Test 5[

Click on OF below and ther mun a zpring through a full cycle on the tester as you would for a normal test [from 1,900 to 1.253
spring heights]. v'ou will then be azked for the spring's Spring Rate between these 2 spring heights after the test.

Tip: vou may want bo cycle the spring through 2-4 cycles before doing the actual calibration cycle, az the first cycle may be
slightly different. Also be sure the spring is well centered on the =pring platfarm.

Click on O when ready to run the test,

Cancel |

Enter Spring Foice x|

Enter the Spring Force for this spring at the height of

1.197
Cancel |

EZE

Use this Calibration Data? Xl

Your calibration resulted in:

00 =433.00
345 =258.80

Thiz would result in an Offset = -500.353 and a Factor = 1.15656

Do pou want to keep this calibration?

Hao Cancel
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Figure 2.21 Calibrating Force with a Known Weight

spring, but requires some special fixtures and safety precautions.

H

5
%

Special “C” Arm
required to apply

This is done much like calibrating the Spring Height sensor. It is typically more accurate that using a known

Safety Warning

Be sure tester is securely
attached to bench top and
bench itself is heavy or secure
enough not to tip.

force to tester

platform

Known Weight |

(be sure to include
the weight of the
“C” arm also)
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2.5 Quick Check Test

A 'Quick Check' can be
started at most any time
(even in the middle of doing
a complete test) by clicking
on 'Quick Test' or pressing
<F4> at the Main Screen.
As the name implies, a

E\Falve Srring Te:
File

Figure 2.22 Quick Check Screen

Click here or press <F4>
to start a Quick Check

Quick Check
Screen

QuickCheck(F4] Graph Heport TestOptions  Settngs Help  Record[F5)

Quick Spring Check

Cloze Record [F1)

Options  Table Help

Hx

' . Ve 1 ] E1 ] 12 ] E2 ] 13 ] E3 ] 14 ] E4 ] 15 Height Compression | [ Force Time |
Quick Check' is one where » 2107 ‘ 000 119 ‘ 000 ‘
1 k [ Test Conditions & Calculated Results Test Comments - . - -
yO]jl lirehonlz Hfla nga [Bind Hi: 1126 | [Bected 8512t 17407 | [Example of 16 stock 5.0L | -000
Lirits in the Test Opti
quick € CC. of one or . |Elearanc:e: 068" | |Dpen: 193.0 at1.204" | oz?lsi;zl:th:ras;e n?;;ﬂgt:
several Springs anq looking ftEis=214 | [Frrng Fate 2996 bn || oot 2501 lb/n
for certain specs, like Rate, [10:76 am 0272472003 | [Dperator Jck |
Seated Force, Bind, etc. No -
A Test Data
data is permanently ¥ Free Spring Height
. o0 jon from Seated He.
recorded for a quick test, CPESHOn A e L S it
. Paint Height" |Force  a i . . i
unless you print the results oo Comp
on paper by clicking on ] 200+ -~ ~tag - -4 - - --i-- - - - | 3.000
' p' P ! Y vg o z 1250 1854 i ) i i'| Height
Options' and then 'Print'. 3 130 171 : : ' ! —— T Remat
4 1 350 15?2 : : : i nuacal prnng specs an esulls Farces
: Jam 143m 180~ --- roTore S " | [Retainer SeatedHt  [1.74
The checking Sprin B 1480 1309 I D m Open HE
: & 5P : £ 7 1500 1184 i i i i L1l - 1.204 I—I
Helghts and Retainer a 1580 1065 P11 0 [ I L i | Clearance Eind Ht Rate Mon-Linear
. s 5 i i i V| [oEsT | [ | [b/in | |
Thickness are initially set to ] 1600 949 N
R 10 1BS0 839 0 ' ' ' | [Evors Nore |
the specs 1n the Test 1 1700 73 - v ' ' T ——— P
. 2 P T T 1 paating Lisplay Linly [nol recording
Options for the test on the E ] P :
Main Screen. However, 14 P
5 e
you can change them to 1 115 120 1325 130 135 140 145 160 155 160 165 170 175
most any value you want 17

for the quick check. Any
changes you make will not
affect any settings for the test on the main
screen.

You test a spring the same as for a Complete
Test, and the results are displayed on this
screen. If you want to view the table of spring
force at various lifts, click on 'Table' at top of
this screen.

If you want to Quick Check several springs and
keep track of each spring’s measurements,
click on 'Options', then 'Quick Test Several
Springs'. Now the program remembers the
measurements of up to 50 springs, which are
identified as numbers from 1 to 50, which is
displayed at the bottom of this screen. At any
time after testing some springs, you can click
on 'Table', and then choose how to Rank the
springs you've tested. Ranking helps you sort
which springs are acceptable for a certain
application or to 'screen out' bad springs.

Note that the only identification for doing

Figure 2.23 Quick Check Screen Showing Data
Table

1

L
X
b

b

Click here for

Ruick Spring Check Data Table
Close Record [F1]  Options | Table Help
Height— "CUmpressi‘F_ DF' Result ]
orce at Free
2.855 ‘ 000 Soring Height B
000 1F'oint Height
2 1.300
e Click here to
5 140 Hide Table
E 1.600 =i
18 1850 = (show the
8 [1.600 round force
9 1.650
10 [1.700 gauge
Comp 1 1.750
3.000 1% ! BQD
Height d
Critical Spring Specs and Hesullsm
|Retainer |Seated Ht 19 B4 \l Cl k h t
] [Open Ht 1.253 2505 I_C ere 1o
Clearance Bind Ht Fate Maon-Linear Prlnt Data
[E52” NEGH | F42.2 > Ibdin] [ | Table
[Emrars: Nane |
_ .Llpdating Dizplay Only [hat recording]
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several springs is the order they were measured. Therefore be sure to keep the measured springs in order or marked with their
order.

Check Appendix 3 for new Quick Check features.

Figure 2.24 Quick Checking Several Springs

Quick Spring Check 1|

al

Cloze Record [F1] | Option:  Table Help

IS Height | [ Fint - | )| Click here to keep track of result for
[2_857 [ o=

{0 PrintWith Table - >
I e —  Binter Setup - several springs ...
He .

ons \ Manually 5 ave Scre%ions
40 ke

Quick Test Se\fﬁs prings

B

FReadings for Debugaing

Then this message is given

Fezera Force Sensor

Eliminate Fe-Zera Correction W

Force Gauge Scale 3
b aximum S pring Height
bdinimum S pring Height

R\_\ - coro N—__ Spring Tester x|

Height

I__. [ Critical Spring Specs and Results The pragram will now recard critical infarmation for several springs. This way pou can 'screen’

[Retainer [Geated Ht | [1.9 o several springs to see if they are within spec by clicking on Table' at the top of thiz screen,

E_ J EI] [Open Ht 1.253 L .

) Clearance  Bind Ht Fiate Non-Linear Mate: Its iz highly recommended that the Retainer Ht, Opan HE, or Seated Ht be set camecty befare
o | [EEE |r | [t/in I [ | yaou start recarding data for a large set of springs.

i [Errors: None ]

__ . Updating Display Only [not recording]

Figure 2.25 Quick Check Results of Checking Several Springs

When doing a Quick Check on several springs, these options are presented
when you click on Table. In this example “Open Force” was chosen.

| Quick Spring Check = Quick Spring Check =
-5]| = Close Record [F1]) Options | Table Hel ] -5]| 5 Cloze Fecord (F1] Options Table Help ]_ Choose Print to
. . i1 i— Table of Result 1
"I—ée%h:l? ‘ ’VE(D)T;SSSIW Rar)/By Seated Force J "I—ée%h:l? ‘ ’VE(D)T;SSSI E gpriﬁg‘; Ha;f:d i Print I HideI prlnt a” reco rded

[ = = Rark By Open Force B [ = = b Ooen Farce B data Spnng
500 [ oo Rark By Spring Rate | | 500 [ oo sl ([t |[Oozn | [Els ’

B0 | - y Spring L | - By Force Rate, Open

ions | 450 ions | N\ ’
240 tc 240 tc 1\ 287.4 Force, etc.

in in 2 \ s ’
— — 3\
— Force. Ibs il : \ 3 s Choosing “Open
= 150 = BE s N Force” shows

B B ! this data in the

: E 3 table.

' Comp H Comp 10
]| 3.000 ]| 3.000 U = Rank shows the
, Height , Height d L .

' — - ' — - \ . Ranking of the
---- [ Critical Spring Specs and Results Forces ---- [ Critical Spring Specs and HesultsW “O F "

E [Retainer [SeatedHt  [1.9 57.0 E [Retainer [SeatedHt  [1.9 \ 57.0 pen 9rce '
e |l Dpentt  [1.253 | [B575 e | M Dpentt  [1.253 \ | 2575 where 1 is the

, Clearance Bind Ht Rate Mor-Linear , Clearance Bind Ht Rate Mor-Linear Sprlng Wlth the

i [E30” | [363" | 564> bdin] | | i [E30” | [363" | B56.4 > bAn] | | highest Open

- - ---- )

E . [Ermens: Mone | E . [Ermens: Mone \ | Force of 290.7.
:_ __ Updating Display Orly, Mext Spring = 7 :_ __ Updating Display Orly, Mext Spring = 7 \

: : Spring # is the order

the springs were
measured, #1 being

“Next Spring = 7” means 6 Springs have been measured.,. the first gnd .#6 being
the last in this case.
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2.6 New Test Menu (starting a new
complete test)

The New Test command is
available by clicking on File at
the top, left of the Main Screen,
then selecting New Test. You
will then be presented with the
screen shown in Figure 2.26.
Getting a new test started right
is probably the most important
step in running a spring ftest.

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 spring specs,
similar numbering specs, similar
limit checks, etc.) 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.

If the current test is not a good
'pattern’ for this new test (or if
there currently is no test
displayed), you can abort
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’

Figure 2.26 New Test Menu

3 Critical specs for the new test are listed here at the top.
Click here to start a New Test based on these settings.

. Staraing a Mew Test

Start New Test Cancel [don't start new test) Help

File Hame for Hew Test Operator for o Folder Hame for
Mew Test il New Test hdd

|T5||:uic:a| Walve Sprind | |.Jack | Iblack b j

" Pick Which Specs to Keep. based on current hle [ Typical Yalve Spring ]

See Specs | Type: Performance Trends Black Box on Com 1

Test Options  Gae Specs If pau want ta record the same data as the curent test, keep this bax
checked. Click 'See Specs' button to check settings.

Test Comments Check: this bos if pou want to keep the Test CommeNz and make some minor

changes for the Mew Test.

Example of 16 stock 5.0L Mustang valve springs
Limits in the Test Options will flag out spring rates wih
outside the range of 240 to 250 Ibsfinch. Mote that Exh 12
is too high, at 250.1 Ib/in

Anp zpecs not delected to 'Keep' will be moztly blank, when vou start the Mew Test,
\ /

Orce a Mew Tgst iz started, you can easily erasze or modify any of the zpecs listed above.

|

A summary of the current settings is given here.

Click on these buttons to see the current settings.

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.

options to open a past test to serve as a pattern.

If you must start with a blank test (which may be the case when you first get this program), 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. All 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 head you are testing.

Most specs in these categories can be changed once the test has started with no problems. This includes specs which simply
describe the test and springs which do not affect height and force measurements, like Test Options, Test Comments, etc.
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. ___________________________________________________________________________________________________________________________________________|
However, specs which DO affect height and force measurements like the Spring Tester Calibration specs, are critical to have
correct for even the first data point.

Three 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 Spring 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. Operator for New Test is the name of the operator for this test. Click on Pick to pick an operator name already used or to
enter a new name. The program defaults to the operator of the current test.

3. Folder Name for New Test is the folder in the SpringData 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.

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 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 time and date. This can be changed later by clicking on the Test Time/Date at the Main Screen.
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2.7 Recording Electronic Data from
Spring Tester (testing a spring)

This screen shows you the current Spring Tester readings, and lets you automatically record these readings and load them in the
Test Data grid. Each time data is recorded, critical Spring Specs like Spring Rate, Open Force, etc are recalculated and
displayed on this screen.

Figure 2.27 Screen for Reading Electronics

Menu

Valv Sprngiliest . - Perf Trends Readings- ' 5 F9> i commands and
File  QuickCheck|F4] Graph HReport TestOptions Setting: Help Record(F5) | Close Reco@(Fl] Options Help OptiOﬂS are

11 ] E1] 12 ] E2] 13| [ Theselines |'5 | [Heigﬁt—' [ e st Fm Fime explained later

" Test Conditions & Calculated Results — | represent the il 2122 -000 | 1.4 | .000 in this section.

|Bind HE 1138 | |Seated: mi1a1740] Seated and 0L Mus .00o

[Clearance: 068" | [Ppen: 193.0 at 1.204” Open Sp”ng _),,rE,sth;lglg .

Fr@o- | Ermarate 2055k Heights. The scaling of

|1 015 am 02/24/2003 | |Dperator:Jack [ these gauggs

Force. Ibs can be set in
 Test Data & :

* Free Spring Height 750 Optlons .

= Compression from Seated Ht. BOD- - - === - mmemm oo

Paint Height" |[Force i i

. . 900
1 1] A o e e L=
\ \ Comp .

2 1.250 1854 : : 3.000 - The Retainer

y e fa TTIi S R ‘- | Height Thickness,

5 1.400 1438 E E Critical Spring Specs an;}adﬁT' Seated Ht and

2 lggg Egi i SeeaesEa o “}- | Retainer | BeatedWt [174 |51 | Open Ht are

' : : : initially set as in

S 1:33 192595 : ! ] [Dpen Ht 1.204 T35.0 the Teyst

10 1.850 83.9 E e . " Clearance Bind Ht Rate Mon-Linear i

e T a3 : : [GF" | 3 | @35k || | Options screen,

12 170 6AT YT R - [ vors: None | but can be

13 i i .Updating Digplay Only (not recording) Changed here

15 0 | i also.

16 0.0 05 10 |

17 |

The data that is displayed here is determined by settings in the Test Options and Preferences screens. Click on "Test Options', or
'Settings' and then 'Preferences' at the top of the Main Screen to see these options.

You can change the Seated Ht, Open Ht and Retainer Thickness settings shown on this screen by typing in new values and
pressing <Enter>. Note that this changes the settings in the 'Test Options' and also updates all results affected by this change for
the appropriate springs.

The gauges show the Spring Height/Compression and Force readings. The scales for these gauges can be changed by clicking
on 'Options', and then 'Force Gauge Scale' or 'Maximum/Minimum Spring Heights'. The horizontal lines on the Spring

Height/Compression gauges show the Seated and Open Heights.

Spring Force should read very close zero with no spring in the tester. If this is not the case, you can 'Re-Zero' the force sensor
without doing a full calibration by clicking on Options, then Rezero Force.

You can switch to other springs by pressing the <F8> key to move to the left to a lower numbered spring or <F9> to move right
to a higher numbered spring.
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. ___________________________________________________________________________________________________________________________________________|
You can resize this screen by placing the mouse pointer over an edge of this screen to get the 'double arrow' pointer, then

holding the mouse arrow down and dragging the edge to a new location. You can also reposition this screen by clicking (and
holding the mouse button down) on the title bar at the top of this screen (typically blue) and dragging this screen to a new
location, then releasing the mouse button. The new screen size and position are used each time this screen is re-opened.

To record Spring Data, you first press the <F1> key with the spring not compressed, preferably with the spring tester not even
touching the top of the spring. You compress the spring to coil bind and then add some more force to ensure a good coil bind

reading, then return the spring tester back to its original position.

Figure 2.28 Running a Test (shown with a spring retainer)

Be sure to include the spring retainer thickness in the Test Options screen
if you measure the spring with the retainer included (as shown here)

e r——— | ; ———— = { = :
T L — L = . i Sl L
S P —— .> ] .> ; o
( —— e —— L L ( ——

i '»J [ i . L% 4 L .ni - :l
| | || | | |
1 Place spring 2 Compress 3 Compress 4) Give extra 5) * Release to
on platform. spring in one to coil bind. “squeeze” to approximately
Press <F1> and relatively smooth, ensure high starting position
start compressing. continuous motion. force is measured and data recording

at this point.  stops automatically.

* Data is recorded during compression and during expansion. For best accuracy, you want to release the spring
at approximately the same speed as what you compressed the spring. You can see the cycle times for
compression and release by doing one of the “Time” reports.

Also, data recording stops automatically when the program sees the tester return to approximately the starting
position of the press, not when the force goes to zero. That's because you may not have zeroed out for force

sensor before the test.

Be sure to follow safety precautions including wearing
safety goggles when operating the spring tester.

When taking a reading, the Spring Tester takes readings at a faster rate to produce an accurate, repeatable curve of force and
spring height/compression.

When the spring tester returns to its starting position, data recording will stop and results will be calculated from the recorded
data. If recording does not stop, you can press the <F2> key or click on 'Stop Recording'. If the data looks questionable to the
program's analysis, an error message will be given and you may choose to test that spring again.

When done taking a reading, the data is written to the Test Data grid/Test Summary graph on the Main Screen, and the results
on this screen are updated.
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If you have chosen the appropriate Preference setting, the program will automatically move to the next spring to be tested. This
may not give you a chance to see the results for that spring, but does save time. Otherwise, you would review the results, and
just press <F9> to advance to the next spring.

Menu Commands

Close

Click this option to close this menu and return to the Main Screen.

Record (F1)

Click this option or press the <F1> key to start recording data. Once you press this, compress the spring and then release the
spring. Recording will automatically stop when you return the spring tester handle to approximately its starting location. If
recording does not automatically start, press <F2>. See Stop Recording below.

Stop Recording (F2)

Click this option or press the <F2> key to stop recording data. Normally, recording stops when you return the spring tester to its
starting position. If this does not happen for some reason, use this option.

Options

Print

Click on this to print the current screen.

Print Setup

Click on this to bring up the Windows Printer Setup screen to choose various printer options.

Manually Save Screen Dimensions

If you adjust the size and location of this screen, and the program is not “remembering” the size and location, click on this
option to force the program to save these specs.

Readings for Debugging

Use this option only if directed to do so by a Performance Trends technician.
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Re-Zero Force Readings

Electronics are prone to minor changes (or drift) over time or through temperature changes, etc. This is most obvious when you
have no spring on the tester, but the updating force reading is not reading exactly 0.0. Rather than doing a complete calibration
of the system, you can simply re-zero the force reading by clicking on this option. The program will tell you to remove the
spring and wait for the force sensor to stabilize. Then click a button and the program will reset the zero force reading.

Note: Because the force sensor is so sensitive, the updating display will never read a constant 0 when there is no spring.
However, when force is correctly zeroed, you should see about the same amount of negative readings as positive readings.

Before re-zeroing, you should try to press lightly on the tester platform to see if there is any “stiction” causing hang up in the
testers force sensor. If pressing and releasing always brings up a completely different reading, there would be appear to be some
type of “hang-up” in the force sensor.

Eliminate Re-Zero Correction

Click on this option if you want to eliminate any Re-Zeroing effect on the Force sensor. The program will now convert voltage
from the electronics exactly as you originally calibrated it.

Display ...

These “Display” commands are of little value to the user. There are used primarily by Performance Trends technicians to
troubleshoot communications problems.

Force Gauge Scale

Click on this to select the range for the force gauge, either 0-600 1bs, 0-900 lbs or 0-1200 Ibs.

Maximum Spring Height

Click on this to enter the highest spring height that will be displayed on the Height Bar Graph.
Minimum Spring Height

Click on this to enter the lowest spring height that will be displayed on the Height Bar Graph.

Help

Brings up “on screen” help.

IMPORTANT: Check Appendix 3 v1.1B Features and Appendix 4 v1.1C
Features for the latest enhancements to this software.
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Chapter 3 Output

The Valve Spring Tester provides several ways to view and output the test results for a complete test, including:
e Reports of tabular data displayed on the screen
e ASCII files for importing results to other software packages
e  High resolution graphs
e  Printer output of reports or graphs
e History Log (chronological list of test most currently worked with)
e Data Libraries for recording flow test data (or sets of Test Options) for later use.

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 Test Results 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 History Log
displays a chronological
log of test files you have

Name of current Test File

alve Spring Teste Performance Trend pical Valve Spring -[8]%] recently worked with
Fik QuickCheck(F4) Grdph Repot TestOptions Seftings Help RecordFS g To: Hendricks Motorsports (started new, opened,

Mew [start new test) Chrl+H E3 4 ] 15 ] ES ] 16 ] EG ] 17 } E7 ] 18 ] EB ] made graphS_OI’ repOI'tS
Open [frgm all saved tests) Cirl+0 Of’ etc.) Section 3.8.
Open froy Hiztory Log Test Comments .
Sa Chl+S E_ xample of 16 stoc:; :SD.UL Mustang valve springs ﬂ ?:LD: hgl:gliﬂozhoanneuzfttﬂh: Saving options to Save
SaveXs Ctlsh ﬁ% Ethe range of 240 to 250 bs/inch, Note that Esh 255 | |diferent cylinder or pott : -

. e i tao high, &t 250.1 lb/in Click on the Head menu a test ﬂ.le are discussed
UD%D}' Drive [A-\”[i;\’ﬂ/ fin command above to change in Section 3.6.
Sanve INGloNw Dirive A4 Die e number of ports o be

j ltested nn thiz head

N—
Import Power Tech fim] Fle Opening options to
open a previously

Print M ain Screen 4

Print Blank ‘workshest fe mmm e e Ll saved test file are

Windows Printer Setup i discussed in Section
l 3.6.

Unlock Program 0

Exit Pragram Chrlx

Although Print options

10 1650 939
m 170 733
12 1740 651 R O SO S S S 3.5.
E
14
15 0
1 00 05 10 15

17

under it. See Section

3 T30 17 PO N S| K IO AR S are limited on the Main
4 1350 1572 i ! '
: VT T ; ; ; Screen, most menus
' ' i i : have a Print button to
B 1450 1309 200 [ L i A
7 1500 1184 : : ! print that menu, or a
g 1550 1065 : : : File command which
g 1600 943 2004 ammm—nee- P : lists Print options

By
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3.1 Reports

Click on the Report menu command at the Main Screen to be presented
with the Report Options Menu shown in Figure 3.2. The inputs in this
menu are described below.

Type

Several types of reports can be picked by clicking on the down arrow key
of this combo box. Reports can be for Intake and Exhaust springs, just
Intake Springs, or just Exhaust Springs. Report Types basically fall into
4 categories:

1. Std (standard) report, which includes the Data Types of: Spring

Valve Spring Tester

Chapter 3 Output

Figure 3.2 Report Options Menu

iw, Report Options

Type

" Report Specs

=]|

Compare Std [ntake & Eshaust

" Motes:

Select the tupe of report to make, then click on
the Make Report button.  Towards the bottom of
the lizt you will zee options for Comparizon
Reports, to compare one zet of zprings with one
or more zets of zprings [other test filez]. “vou will
pick the testz for comparizon by clicking on
‘History Log' at the top of the Report Screen.

Make Heport | Helpl Ean-::ell Plintl

Rate, Open Force, Open Height, Seated Force, Seated Height, Non Linear %, Bind Height, Clearance and Ht for Force

for each spring.

2. Time report, which includes the Data Types of: Spring Rate, Open Force, Seated Force, Bind Height, Clearance, Open

Vel, Close Vel, Cycle Time for each spring.

3. Comparison Std (standard) Reports showing side by side comparisons of data included in a Std Report for 2 or more

tests. You can also choose Comparison Std + Difference which will include the difference between the 'Baseline' test

(the current test) and those you included in the comparison. You choose which tests to include in the comparison by

clicking on History Log at the top of the screen and putting a 'Yes in the 'Report?' column.
4. Force vs Height Details showing the Spring Force at various spring heights for all springs side by side.

If you have selected that the intake and exhaust springs are to use the same specs in Test Options, then intake and exhaust
springs are listed together. Otherwise, the intake springs are listed first and the exhaust springs are listed second.

Definitions of Data Types:

Spring Rate is the increase in force obtained for each unit of spring compression (inch for English units). This is the rate

measured between the Seated Height and the Open Height. Since springs may not be linear, if you change these heights, the

spring rate may change.
Open Force is the force measured at the Open Height.

Open Height is the height entered in the Test Options screen for
spring height when the valve is at maximum lift, or fully open.

Seated Force is the force measured at the Seated Height.

Seated Height is the height entered in the Test Options screen for
spring height when the valve is closed, setting on the valve seat.

Non Linearity % is the amount of "bend" in the spring graph of
force versus compression (or height). To determine Non Linearity, draw
a straight line on the graph from the Open Height point and the Seated
Height point. Now, measure the difference between this straight line and
the actual force line at a spring height/compression half way between
Open and Seated height. See Figure 3.3.

Figure 3.3 Non Linearity

Force

Height or Compression
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Bind Height is the spring height at which coil bind occurs, the spring is completely collapsed and can not be compressed
any farther.

Clearance is the height/compression difference between Bind Height and Open Height.

Ht for Force is the force that is produced at a particular spring height that you can specify in the Test Options screen.
Open Velocity is rate in feet/second at which the operator compressed the spring during the test.

Close Velocity is rate in feet/second at which the operator released the spring during the test.

Cycle Time is the total time in seconds from start to finish of cycling the spring during the test.

Figure 3.4 Definitions of Various Spring Heights

Retainer shown for these 3 heights to indicate these are heights related to
the spring installed in the engine.

Free Installed or Open Height Bind Height
Height Seated Height (spring height (spring height
(spring height with at full valve lift) fully compressed)
valve closed, on its
seat)

e f’i‘.::::---f-u-
[ gy _ S

SRR C S
0 —MJ oo~ P
; = y. =

Max Valve Lift Bind Clearance
(not a calculated

output, but just shown

for information)

46



(C) Performance Trends Inc 2017 Valve Spring Tester Chapter 3 Output

Notes:

If you have selected the Spring Height Format of 'Compression from Seated Ht' (not 'Free Spring Height') on the main screen,
then Open Height, Seated Height and Bind Height are reported as heights measured from Seated Height, and the more the spring
is compressed, the higher the compression number.

These velocities and times should not have a significant effect on the results. However, if an operator is doing the test very
quickly, for example, the electronics may not be able to record enough data for accurate results. Therefore, these velocities and
times are used to help determine how different human operators may be producing different results.

Figure 3.5 Standard Intake and Exhaust Report for 1 Set of Springs
g\.‘alve Spring Tester v1.1 Performance Trends [ Typical Walve Spring | ;Iilil
B3 Back Print Report Types File  History Log  Help ===
1 Test Time OpenHt  SeatedHt  Retainer Fepoit of.  Intake _Exhaust Std Report

Comments 10:15 am Int:  1.204 1.740 100 Operator: Jack

o 02/24/2003 Exh: 1.197 1.740 100 Errors: None
Cylinder Spring Rate Open Force Open Height Seated Force  (Seated Height |Mon Linear % |Bind Height Clearance Ht for Force
Int #1 49.6 199.0 1.204 65.1 1.740 5.0 1.136 068 2141
Exh i1 248.3 200.2 1.197 B65.4 1.740 44 1137 060 2115
Int #2 249.5 199.0 1.204 65.2 1.740 46 1.136 068 2118
Exh #2 2501 > 200.7 1.197 64.8 1.740 4.1 1.136 061 2.087
Int #3 248.8 198.5 1.204 65.2 1.740 38 1.136 068 2.080
Exh #3 249 4 2011 1.197 65.7 1.740 42 1137 060 2.096
Int #4 249.3 199.7 1.204 66.1 1.740 51 1135 069 2164
Exh 14 249.2 2019 1.197 66.6 1.740 419 1133 064 2143
Int #5 2495 199.6 1.204 65.9 1.740 4.1 1133 071 2103
Exh #5 2439 2015 1.197 65.8 1.740 41 1135 062 2.092
Int #6 249.8 199.3 1.204 65.4 1.740 3.3 1.133 .0A1 2.066
Exh #6 2479 199.4 1.197 64.8 1.740 25 1137 060 2043
Int #7 2472 197.7 1.204 B5.2 1.740 25 1135 069 2049
Exh #7 2457 198.7 1.19¢ 65.3 1.740 24 1.138 059 2.047
Int #8 246.7 196.7 1.204 64.5 1.740 18 1.136 068 2.028
Exh #t8 2455 199.1 1.197 65.7 1.740 27 1137 060 2.055
Int. Mazimum 249.8 199.7 1.204 66.1 1.740 5.1 1136 071 2164
Int. Mini; 2467 196.7 1.204 645 1.740 18 1133 068 2.028
Int. Spread 31 3.0 .0oo 16 it} 3.3 003 003 136
Int. Average 248.8 198.7 1.204 65.3 1.740 38 1135 069 2.094
Exh. Maximum 250.1 2018 1.197 |1 1.740 413 1138 064 2143
Exh. Minil 2455 198.7 1.197 64.8 1.740 24 1133 059 2043
Exh. Spread 46 32 -ooo 18 -oon 25 005 005 100
Exh. Average 248.3 200.3 1.197 B5.5 1.740 37 1.136 061 2.085
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Figure 3.6 Comparison Report of 2 Sets of Springs (comparison of up to 6 sets possible)
E\‘alve Spring Tester ¥1.1 Performance Trends [ Hendricksl ] =T
B Back Print Report Types File HistoyLog  Help i
e Ineﬁt;;r?ne . ?%ZBHI ?z‘atgd Ht Fé%tnainel Esg[oar:norl: gozrgpale Std Intake _Exhaust + Results Whlch fa“ OUtSIde
= 4| 12/017/2002 Esh 1080 1500 i) Erors  Mone the ‘User Defined’ limits
hendricks1 typical valve spring are hlghllghted Wlth a <
Cylinder pring Rate Spring Rate Dif. (If the ITeSU|t“IS"|O.W6I’ than
Int #1 255.2 249.6 5.6 the I|m|t) or > (If the
Exh 11 257.9 2483 96 . K
TG T T = result is higher than the
Exh #2 2539 250.1 > 3.8 ||m|t)
Int #3 255.6 248.8 6.8
Exh #3 2615 249.4 2.1
Int 14 254.2 249.3 -4.9
Exh #14 255.4 249.2 6.2
Int #5 257.0 2495 75
Exh #5 254.9 249.9 -5, —— | Difference is
Int #6 2526 249.8 28 h .
Exh #6 255.8 247.9 79 shown In
Int #7 256.4 247.2 9.2 this column
Exh #7 254.1 245.7 8.4
Int #8 255.7 246.7 -9,
Exh #8 253.9 2455 8.4
Maximum 261.5 249.8 az
Minimum 2526 246.7 5.9
Spread 819 31 -5.8
Average 2556 248.8 -6.8
Cylinder Open Force Open Force Dif. SCrO” dOWﬂ tO
Int #1 1414 199.0 57.6 see additional
Exh 11 1412 200 2 59.
Int #2 140.3 199.0 50.7 results
Exh #2 140.1 200.7 60.6
Int #3 140.4 198.5 58.1
Exh #3 1415 201.1 59.6
Int 14 140.0 199.7 59.7
Exh #4 141.3 201.9 60.6 b
Figure 3.7 Force vs Height Details Report (showing results for each spring)
E\Falve Spring Tester ¥1.1 Performance Trends [ Hendricks1 ] - |ﬁ'|5|
B3 Back Print FReport Types File  History Log  Help - |ﬁ'|5|
1 [ Test Time OpenHt  SeatedHt  Retainer Feport of:  Force vs Height Details
Comments 10:12 am Int: ~ 1.080 1.500 .ooa Operator.  6.26
o . 12/07/2002 E=h: 1.080 1.500 .qon Errars: Maone
Height Int #1 Exh#1 |(Int#2 |(Exh#2 |Int#3 [Exh#3 |Int#4 |(Exh#4 |Int#5 (Exh#5 |Int#6 |Exh#16 |Int#7 (Exh #7 |Int #8 |Exh #8
1.080 41.4 141.2 1403 1401 1404 1415 1400 1413 1415 140.0 140.6 1405 1415 141.0 1417 140.3
1.100 1355 135.4 1346 1344 1347 135.7 134.4 1354 1356 134 .4 134.8 134.8 135.7 1351 135.8 134.6
1.150 1211 121.3 120.7 1205 1207 121.4 1206 121.2 1213 1207 1207 1209 1215 1209 121.3 120.6
1. 1075 107 - - - - - 107.0
1 saz a4 Ihe Height (or compression) increments are set in the Test Options 93.8
1 81.2 8] screen. Heightis either Free Height or Compression based on 81.0
= cos ol “Height Format Setting” above the data grid on the Main Screen. —
1. 44 4 44, - - - - - - - - - - - - 449
1. 3249 333 334 331 ny7 332 34.0 335 329 345 331 338 342 343 336

IMPORTANT: Check Appendix 3 v1.1B Features and Appendix 4 v1.1C
Features for the latest enhancements to this software.
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3.2 ASCII Data Files

You may want to use the results from the Spring Tester in other | Figure 3.8 ASCII Files Options Menu
software packages. This could be for additional graph . .
capabilities, statistical analysis, data basing, etc. Once you have Click on File from
created a report (as shown in Section 3.1), click on File to write iep?;‘thlcreen for
the results to an ASCII file with a name of your choosing. The SC e menu
ASCII File command is possible any time a report is displayed & Valve Spring Tester v1.
on the screen. B3 Back FPrint Feport Types File  History Log  Help
B o | I B — —_
— 5 =0y
You can only save the results currently displayed on the Report . Save as ASCII File X1 bos
screen. If you want to write an ASCII file of a test file you have | = " - . . 137
; ASCI File Ophions
previously run, you must open that test file first, then create a I A
report for that test file (unless you create a comparison report of | [Height [ :Comma Separated: 3
the current file with this previously run file). I— X Include Text I
1.204 Int [ Convert to Columns 8.
1.250 Int | i
1.300 Int  [File Name  |C:\Ford Windsor 2l
ASCII File Options 1.350 Int : 58,2
1400 Int Save File | Cancel s 1
1.450 Int Tip v
Comma Separated 1.500 Int Enter a vald file name to zave A5CI file 19.¢
1550 Int ko Spring Tester folder [or enter name N7 ¢
Select this option to insert commas between data points. Leave [[-——— | and path ta save to a different folder). -
this unchecked for data to be arranged in evenly spaced 1.600 Int E‘Eff_e_ft_tﬂ DaEfIED*i?_ in Uzer's kanual for 5.1
columns. 1.650 Int efinitions af Options. ha
1.700 Int ' i
1.740 Int |65.1 65.2 65.2
Include Text

Select 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. Checks are made to ensure what you enter is a valid file name and that you are not
overwriting an existing file. The file is written to the Valve Spring Tester Analyzer folder (directory), the folder which contains
the Spring-V.exe program file.

There are certain limitations for file names, including:
. Names can only be 40 characters long.

. Names can not contain certain characters, like question mark (?), slash (/), etc. The program will warn you if you use
an illegal character.

See Section 3.6 for more details on file names
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IMPORTANT: Check Appendix 3 v1.1B Features and Appendix 4 v1.1C
Features for the latest enhancements to this software.
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3.4 Graphs

Graphs are obtained by clicking on the Graph menu command at the top of the Main Screen or clicking on the Summary Graph
at the Main Screen. Figure 3.18 shows a typical graph and a descriptions of some of the basic graph screen items.

Figure 3.9 Primary Graph Screen Items

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

Name of current Test File containing all spring data and specs
Graph Legend, which
describes the data
wi. Valve Spring Tester ¢1.1 [ Hendricks1 ] B x| .
Bagk File Forfiat VieW Graph Type Add Test HistoryLlog  Single Test Help graphed ThIS InCIUdeS

] T [<[=T ] Fd=lza]rave]sesede] / Name of the Test Results
/ file, Type of Data, which

All Intake & Exhaus

C;T mf“l data goes with which file,
if any multiplier is applied

Nt to the data. You can

ol = Tt also click on Data Type

A names and_the _

ol Fxn corresponding data line

oS It will flash. This is useful

. to find a particular line

ol 6 Exh when several are

. graphed. The names in
the Legend can be

changed by clicking on

Format, then Edit

Titles/Legend.

1400 My

1200

100.0

0.0

B0.0

400

1.080 \ 1.140 \ 1.200 \ 1.260 1.320 1.380 1.440 1.500 Spring Height

\. Horizontal X axis. The scaling of this axis can be easily changed as
described in this section.

Grid lines. The style or elimination of grid lines can be changed by clicking on
Format, then Grid Style.

Data graph lines. The style and thickness of these lines can be changed by clicking on
Format, then Line Style. Bar Graphs also possible for certain graph types.

Vertical Y axis. The scaling of this axis can be easily changed as described in this section.
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There are 2 basic types of graphs which can be made: Flgure 3.10 Graph Optlons Menu
e  Spring Force vs either Spring Height or Spring Compression. w. Graph Options i X
Which is used for the X axis is set with the Spring Height Format " Graph Specs
setting above the data grid on the Main Screen.

Springs B
e Results (like Spring Rate, Open Force, etc) for the various Spring i se e
springs compared to each other. Data Type Open Farce j
You determine which type of data you graph by the Graph Type in the " Motes:
Graph Options menu. See Figure 3.10. Select the options you want for this graph. Mote

that the 1zt 'Data Type' of 'Force vz Spring
Travel draws a agraph like on the main screen.
I:Ither 'Data Types' are useful for comparning

SPIFgE.
Sprlngs Make Graph | Help | Cancel | Print
Here you can select to graph just the intake springs, just the exhaust
springs or both the intake and exhaust springs together.
Data Type
You can choose from the following Data Types to graph:
Force vs Spring Travel This graph shows force for each spring at

various heights

Spring Rate Open Force

Open Spring Height Seated Force

Seated Spring Height Non Linearity These graphs show the data type graphed for
Bind Height Bind Clearance each spring compared to the other springs
Test Opening Velocity Test Closing Velocity

Test Cycle Time Force at Height

Figure 3.11 Comparison of 2 Categories of Data Type Graphs

Valve Speng Teates v1.1 | Typical Yatvn Spiing | x| . Valve Spring Tester vi.1 [ Typcal Valve Sqing | = |

B-I Fle Fowsl View Gughlype AddTed Hotoylop Sege Tes Back Fie Fomdt View GophTye AddTed  Hitoylog Mulipe Teds  Help
(== EE B A B B o ) R R (e =] [ousen]

All Intake & Exhaust e i Intake & Exhaust Spring Rate
Ho 1 y ’ 1 T ' — e T i ? 1 1

typscal valvg speing

Force vs Spring Travel Spring Rate (shown here), Open Force, etc graphed
for each individual spring vs Cylinder Number.

52



(C) Performance Trends Inc 2017

Graphs Comparing More Than 1 Test

There are 3 ways to pick which tests are graphed:

Valve Spring Tester

Chapter 3 Output

e 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 3.8).

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.

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 48 graph lines, which could be 6 tests with 4 graph lines (for example, Int only for 4
cylinders), or 3 tests with 8 graph lines (for example, Int & Exh for 4 cylinders), etc.

Figure 3.12 History Log (See Section 3.8 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.

I x|
Wry Log Single Test Help
15 e D
ol L .. Click on Add
moa i i i 1 T 1 i i i T ' Cyl 1 Int 3
' ' ' ‘ ! ; ; L Test to pick a
ey new test to add
the graph to
I T R RN | SRR ., 0 S BRI NORSRPRIS.. ORI NTTREOR SRIRTRS | NSNS DO i .
il the History Log
foig from the entire
b Test Library.
1500 c?.\ 7 Exh
‘ ’
Choose a ‘Graph
Cal 1t .
option from the
120.0 Tl 2 Exh menu bar to
Cl 3 ot .
close the History
Cl 4 ot
it Exh Log and graph
— thegtests orep
& Test History =] B . T
GrapfT Tests Marked es'  Graph Cument TeSE0Only  Clear [erase| History Print - Help |dent|f|ed by the
Test File and Path Elaph?|5td Graph Title |55ve? IAvg Int Aate ‘Avg Int Open |Test Date |Avg ExhRate |Avg Exh Open |ﬁ Cyl ‘Setup File -~ H
“black borshendricks1 ITes  hendricks! 266.2" 1408@1.080  12/07/2002 286.9" 1407 @1.080 8 bonatie. 343 menu Optl on you
“black boxhtppical valve spiing-3 typical valve 248.8" 1987 (@ 1.204  02/24/2003 248.3" 2003 @1.197 8 walve spring p'Ck‘
‘black bawtypical walve spring e typical valve spring 2438" 1987 @1.204  02/24/2003 248.3" 2003@1.197 8 valve spring
“black boxhrimac tester 03 rimac tester 03 196.7" 1297 @1.200  09/20/2003 196.9" 1295@1.200 4 SUSPENSION SPIiNg
Shlack bosbrimac tester 02 rimac tester 02 1971 1235@1.200 03/20/2003 197.3" 1296@1200 4
“black boshrimac tester 01 ac tester O 198.0" 5791 & 02/24/2003 248.3" 19a0& 2
“black bowtypical suspension springs tkical suspensio 183.0" BO0.7 @ 8.000  02/24/2003 248.3" 23B@10000 2
black boxhtypical suspension springs typial suspension 138.8" 5FE4 @ 8.000 02/24/2003 248.3" 181.4@10000 2 szpenzion $piing
“hlack bawtypical suspesion spring tppicYl suspesion 198.68" 5784 @8.000 02/24/2003 248.3" 181.4 @ 10000 2 sukpension spring
black box\ypical suspesion sprinl tpicaNsuspesion i 0@ 06/18/2003 e 0@ 2 walje spring x
Click, in 'Graph?" column to select or de-s\{ecl tests for I3(aph|ng. Slide button right for more History info. \
\

A\ \
EaSIall!“ %CUD}'D[SDHHQTES. I @VSDHI’]QTES[EIM}\.' ‘;{RJCALE\

I E\l'alvs Spring Tes...| B3 Valve Spring Tes. “ 53 Test History

Click in this column
to show Yes or
remove Yes. Tests
marked Yes will be
graphed, if there is
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.

FEVAEER D B

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.

53



(C) Performance Trends Inc 2017 Valve Spring Tester Chapter 3 Output

Other Graphing Features

The graph screen has several other features, including:
e Printing
e  Cursor to pinpoint the value of a particular point on the graph
e Changing titles and legend names
e Changing the scales
e Line Type (format)

These are discussed in this next section.

Printing

Figure 3.13 shows the options for printing graphs and how to access these options. Figure 3.14 shows the screen for changing
the Windows Printer Setup. Figure 3.15 shows how you can add information to a graph printout by clicking on Format, then
Edit Printed Comments and Data Output.

Figure 3.13 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

3 Click here to print the graph in
l Add Test to Graph < Bl = I| NN color (solid lines).

Pirt cgmﬁm Click here to print the graph in
Piint Black & White [dashettiesT — EXHaust black & white (various styles of

Wi o Pl dashed and solid lines).
indows Print Optione—____ |------5-------- Sooe e
Eui D ' Click here change the printer
: . : l : or printer driver, page
I . - N ! ! 9

orientation, etc.

: Cancel
[currently HP Laszerdet lll on LPT1:]
{_» Specific Printer: Options. ..

[HP Laserdet Il on LPT1:

~ Orientation Paper

. @ Portrait Size:  |Letter 81/2x11in

{_ Landscape Source: |Upper Tray
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Figure 3.15 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.

wi. Printed Graph Comments : x|
_ | Click here to change the Test
2 faraph Data Sets [comments available for each Data Set) Comments (comments which
®1 C2 appear on the Main Screen).
Graph Title [igpical vaive sprin | Changes to Data Set 1's
e prng Test Comment comments (the current test) are
Test Summary Example of 16 £tock 5.0L Mustang |« permanent. Changes to other
Test Summaries are created by the valve springs i i Data Set’'s comments are
program and include Spring Heights, Limits in the Test Options will flag temporary
test times and dates. etc. They can out spring rates which fall outside '
not be changed by the user. the range of 240 to 250 Ibsfinch.
Mote that Exh #2 iz too high, at [ . . .
bl This one comment is printed

7

directly under the graph.
Graph Comment [1 cummyrﬁn/graph] y grap

Include on Graph

Titles to U
Test Summaries @;1 ;tsd $it|:: Comparison of Crane and Comp Cams ﬂ
1 Al Titles —srings on Eng 33456 The Titles to Use options give
See Titles | you a way to reach the Menu in
Figure 3.26 to change the Titles
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
200 i : _ j .
1080 1140 1200 1260 1320 1380 1440 1500 1560 1620 1680 1.740 Spring Height gﬁﬁi‘gg of
Graph
Comparison of Crane and Comp Cams springs on Eng 33456 —

Test Summary and Comments for: typical valve spring —_ Graph
Test Time Open Ht Seated Ht Retainer Graph of: All 8 Cylinders Comment
10:15 am Int: 1.204 1.740 .100 Operator.  Jack
02/24/2003 Exh: 1.197 1.740 100 Errors: None \

Example of 16 stock 5.0L Mustang valve springs ~ Test
Limits in the Test Options will flag out spring rates which fall outside the range of Summary
240 to 250 Ibsfinch. Note that Exh #2 is too high, at 250.1 Ib/in T~

Lift 1.197 1.200 1.204 1.250 1.300 1.350 1.400 1.450 1.500 1.550 1.600 1.650 1.M

Cyl 1 Int 199.0 185.4 171.1 157.2 143.8 130.9 118.4 106.5 949 83.9 733 651 | ~Jest

Cyl 2 Int 199.0 1856 171.4 1576 144.3 131.5 119.0 107.0 954 842 735 65.2 Comment

Cyl 3 Int 198.5 1855 171.7 158.2 145.1 1323 119.9 107.9 96.1 84.8 73.7 652

Cyl 4 Int 199.7 186.1 171.8 157.9 1445 1316 119.2 107.2 95.7 847 742 66.1

Cyl 5 Int 199.6 186.4 172.5 158.9 145.7 132.8 120.4 108.3 96.6 85.3 744 659

Cyl 6 Int 199.3 186.4 172.7 159.3 146.2 133.4 120.9 108.7 96.9 85.4 ; 5.4

Cyl 7 Int 197.7 185.3 172.1 159.0 146.2 133.6 121.3 109.2 97.3 856 74.2 652 |—— Data Table

Cyl 8 Int 196.7 1846 171.6 158.8 146.1 1336 121.3 109.2 97.2 853 73.7 64.5

Cyl 1 Exh 200.2 199.4 185.0 171.0 157.4 144.3 131.5 119.1 107.2 956 845 73.7 654

Cyl 2 Exh 200.7 199.8 1854 171.5 157.9 144.7 131.8 119.4 107.3 956 843 733 648
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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 3.25
for explaining the use of the cursor.

Figure 3.16 Cursor Features and Commands

Cursor line, usually
pink or green,
depending on
background color,

Click here to turn cursor ON.

Click here to turn cursor OFF.

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.

&. Valve Spring Tester ¥1.1 [ typical vidve sysing | |
Back File Format Wiew GrapMNupe #dd Ts fstogf Log  Mulitple Tests  Help
VS EE IR DB B e e The value of each
2200 \aUSt 7777777777777777777777777777777777777777777777777777777777777777 typical vahie spring graph Ilne at the
' : : : : : : : : : : Ll 17 cursor is displayed
' ' ' I I ' I ' ' ' '
1 1 1 i i 1 i 1 1 1 1 here_
AL O N O SO SO AU OSSR
: ‘ ‘ : ‘ : : : : I(Cyl 3 Init 171.7
180.0 Cyl 4 Int 1718
Cvl 4 Exh 1722
Tyl S Int 725
Cyl 5 Exh 72z
Y ol 8 Int 1727
Cvl 6 Exh 1719
Cvl 7 Int 1721
1400 Cvl 7 Exh 171.4
The X value of the

cursor is shown
here, in this case
the Spring Height
of 1.300 “.

120.0

100.0

g0.0

0.0
1180 1200 1280 1.300 1350 1400 1450 1500 1.550 N0 1,640 JO00 1740 sofing Heig 1,300

If you click on a graph line in

You can also enable the cursor by single clicking on a graph between data points, the

line at a data point. This also provides a quick way to move cursor will not appear. A

the cursor from 1 area of the graph to another. (Do not drag the data point for this case is at

mouse while clicking or you will zoom in on that area.) every grid line at .050”
steps.
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Changing titles and legend names

Valve Spring Tester

Chapter 3 Output

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 3.17 which will allow you to do this.

Figure 3.17 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.

.

—_ 1 Aap E and Sl il
Lizt of Std Hames izt of Hew Names
Title: Erk Tg, Brake HP... | +
Grp 1: Current Bazeline
Ttm 1: Erk Tg, ft-lhs =
Itm Z: EBrake HP
Ttm 3F: EB2FC, lb/HP-hr ...

buickh rudd-mdl

Tip

Then uze the up and down

Click an the itemn in the list above yeed want to modify. [k M ame
and any Mew name appears bejef. ou can modify thefd ew name.
o keys to move ko the et iem.

5td Hame Being H;p’éed Mew Ngnéu be Editted

|I:uuiu:k'\ruu:h:|-mu:|1 4 | | 4

| Copy 5td Hame to Hew | Blank Out Hew %e

/
|[:up_l,l All 5td to Hew Hames | Blank Out All)éw Hames

/
| Use Std Titles | useNew Titles

| Cancel | Help

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.

Standard name from row selected.

New name for you to edit. Other options
include clicking on the Copy Std Name
to New or Blank Out New Name buttons.

Click here to close this menu and use
the New names you have entered.
Where New names have been left
blank, the Standard name will be used.

IMPORTANT: Check Appendix 3 v1.1B Features and Appendix 4 v1.1C
Features for the latest enhancements to this software.
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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 3.18 and 3.19.

Figure 3.18 Changing Scales for the X or Y Axis

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.

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. Click here to restore “auto-

scaling”. That is where the
computer picks the scale to

Back File Format View Help | si ghe 3 -cyc show all the graph in good
N EEEEIE E R R B R TR ] o] detail.
Brk Tq, Brake HP BSFC curtent |

A00 """""'_""'_""'""'_""'_"T _____ - - - Smm-mg----- s Brk Tq, t-1bs
' ' ' ' ' ' ' L You can use the mouse to
outline an area to be zoomed
in on. Simply click on the
mouse key in the upper left
e ————| corner of the area, then hold
ek Ta, felbs the key down and drag the
i [prakedr mouse to the lower right corner
e e 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.

450 pAlickirudd-md1 —

400

s GuuttACELE IELLE: CURE FEERE SRR NS

300

250

200

150

100 h h H h H h h h h H |
4000 4500 5000 5500 GOOO 6500 7000 7500 8000 8500 9000 9500 RPM

Figure 3.19 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 2 sections will be enabled.

You can Save these settings for easy
recall later, using the Open Saved

Graph Scales

Opep Saved Settings Save Cument Seftings Delete Saved Settings Settlings, (?r Delete them from Saved
" Force ¥s Spring Travel Data | [ Data ¥& Spring Humber Data Settmgs with Delete.
[Max Spring Ht/Comp |Haw-.;,,. L ] Click on OK to have the graph
|Hin Spring HYYComp 1 ,I.Hﬁﬁpring Number 1 redrawn to these new scale
1 . .
Maximum Force 00~ | [fax ¥ Data | The current scale limits are loaded
when this menu opens. Change any or
Minimum Force /U — TR Y Data 135 all these to most any value you want.

AutoScaling DN [computer picks scales] | Click the Turn Autoscaling Off button
oF 1m'/ to turn Autoscaling Off to enable
® AutoScaling OFF [use specs given Ye) ; ; ;

changing specs in this menu.
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Line Type (format)

For Spring Force vs Height, only Line Graphs are possible, but with different line thicknesses. For graphing results for
individual springs, line graphs are possible and 2D or 3D bar graphs. See Figure 3.20 below.

Figure 3.20 Alternate Line Types for Graphing Results for Individual Springs

. Valve Spring Tester v1.1 [ Typical Valve Spring ] 5[
Back File | Format “iew Graph Type Add Test HistorwLog  Mulitple Tests  Help .
[[&] [E  DataToGraph (maph bpe] —{Fullview|[5et5ca] Click on
‘wihich Tests bo Graph (history log) Format, then
m/n“mn i typical valve spring — Line Styles and
250. 7 Edit Tides/Legand A Y Tttt IE”';'ket choose from
Ec!it Frinted Comments and D ata Output 2D Bar Graph E E B VariOUS |ine
Gnd Style 3 3D Bar Graph ' 1 .
246 Back Colar 1 (— — thicknesses or
' ! 2D or 3D bar
: : graphs.
248,800 e
PEERIIEE, Bl BRSO B B R e
247200 [ G BN BN B A ¥
— | 2D Bar Graph
246.400
245 600
244,800
1.00 2.00 3.00 4.00 5.00 6.00 7.0 a.00 Cyl #
. Yalve Spring Tester ¥1.1 [ Typical Yalve Spring ] 5[
Back File Fnrmat‘ View Graph Type Add Test History Log  Mulitple Tests  Help
| Full \u"lew||Set Sca\eq
Intake & Exhaust Spring Rate typical valve spring — .
e o ——1— | 3D Bar Graph of Spring Rate
Sl vs Cylinder Number.

Note: These are more
complicated for the program to
construct. If the graph does
not look correct, close it by
clicking on Back, the re-create
it by clicking on Graph at top of
the main screen.

Cyl #
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3.5 Printer Output

The Valve Spring Tester 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 3.31 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.

Figure 3.31 Printer Button and Print Menu Command Options - Report Screen

E\I’alve Spring Tester ¥1.1 Performance Trg

Click on |_3r|nt or the Printer but_ton B3. Back | Print Feport Types File  History Log
(shown hidden here) for the Printout _

Options menu shown to the right. Pl Friesuls Lisl o
This options lets you choose the Windows Printer Setup Ext
printer or printer driver being used by ~ Program Printer 5 etup

Windows and also page orientation. : : :

Check or uncheck these options, then click on this button to print the current
report with these options.

im. Print B eport: I]ptiunsé
" Test B eport Options

x|

Ilfﬁnc:lude Teszl Comments:

Request Report Comment

[ Larger Fonts [print size]

Print Beport Using These Specs

Cloze

Tip
See page 141 in
manal far maore info.

Test Results Report Options

Include Test Comments

Select this option if you want all the comments for the Test File printed with the results.
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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 modifications, engine results, 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.

Other Print Options

Other menus have print menu commands or print buttons as shown in Figures 3.22 and 3.23.

Figure 3.22 Print Commands under File Options (Pro Version Only)
E\falve Spring Tester w1.1 Performance Trends [ typical valve s

D (e . Test Setup Specs [ Yalve Spnng Example ]

11 Back [ok] | File Help ]
“TestC | Test Set e _ L Spring Numbering
Step Inc Open Test Setup File

I@ Save Test Setup File j
m Open He Save Test Setup File As j [Number of Intake Valves |1 j

Spring Calculations

Click on File in either
the Test Options
menu to display
these Print Options.

|Numh£:l of Cylinders to Test Ig

Ht@1 Intake ¥ Frint - j [Number of Exhaust ¥alves |-|

105 & Windows Printer Setup |5taltim_:| i |1

| FoeonT |

|Retainer Thickness. in. [ 1 [T || | [Step Size [ -l

Figure 3.23 Print Button
i, Graph Ophlions ﬂ

" Graph Specs

|5 prings |ntake & Exhalst

|Dﬂlﬂ Type  |Force vs Spiing Travel j

" Motes:
Select the options wou want for this graph. Mate

that the 1zt 'Data Tupe' of 'Farce we Spring Many screens and

Travel draws a graph like on the main zoreen. menus have a Print
Other 'Data Types' are useful for comparing button. Click on it to
Sprngs. print that particular

screen or menu.

Make Graph | Helpl Ean-::ell F’(int
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3.6 Data Libraries

The Valve Spring Tester allows you to save a set of Spring Data and related specs (Test Options, 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 below with explanations.

t

Figure 3.24 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"Jalve Spring Tester ¥1.1 Perfo Name of chosen Test

Ffe OQuickCheck[F4] Graph Report Tge i:uli.éuns Settings Help  Record(F5) Req To: Herficks Motorsports (currently highlighted in
11 ] E1 ) E2 ] 13 ] E3 | £4 ) 15 | g5 | 1 lestlist)
. Open Test Filz X . .
7, Balall — L] Click and drag slide
60 Tests in Library [Chosen File: Bimat Tester 01 — bar to view all Tests
E - /Bm/ i inlist
E POWEISOUICE II::: 3n?mal.dat | YE=e - .
powersource bi.da Cuztomer: Johnzan ] ;
E powersource bib. dat Mumber of Cylinders; 4 /—hts- Preview of Test
Hmac Lesteadl Irtake: Exhaust: p}f-I
[i E!“‘ac }“'3:“" gg Avg Rate: 1980 e i Single click on a Test
—| M hwnOperS7aTEO00  Ava Open830 @000 — to choose it for
.. ___— [ 115 am 02/24/2003 | preview. Double click
 |STAR0S.DA to immediately open it.
1 g}iggggi}g Example of 4 nearly identical coil springs. ﬂ
P |aTARDS DAT3 | Tegts can be saved
| |Suspension under various
1 |swirlmeter.dxf categories (folders) to
o |test].dat - help you organize
5 Ltestl-new.dat hd = - large #s of tests.
4 " Folders Click on a different
5 Tip: Click on a name here and a
i different Falder diff t list of Test
£ | : i examples L ifferent list of Tes
- Filez Mot Fikered (2l files listed) EP-TB?“ . Fhaeﬂzégdslgﬁsg all Files will be
- owerT ec - ;
g 0 | Fil | Ad | under that Falder displayed. The name
g | Open Filter vanced Name “Folder” can be
il \Eancpl | \Help | Delete \r\ changed in the
1. — " — - B . Preferences menu to
\_ ' ' ' most any word, like
Click here to “Customer” or
delete the “Engine”.

chosen Test.

Click here to bring up standard
Windows File Open screen, to let
you open a file in most any folder
(directory) and disk drive.

Click here to bring up the Filter Options menu
where you can select to show only tests which
fit certain criteria. See Section 3.7.
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
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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). You also have an additional option of “Open (from History Log)”” which will be discussed in Section 3.8.

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 Valve Spring Tester file, the program
will tell you and you can not choose it.

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: You can also save sets of Test Options to its own separate libraries. This is done very similarly as with the Test Files,
except you click on File, then Open from the Test Options menu. See Figure 3.25.

Figure 3.25 Test Options _ _
Current Test Options File Name

E'ﬁalve Spring Tester ¥1.1 Performance Tre

Eile.  Cluick i, Test Setup Spec: [ Valve Spring Exa
1 Back [ok] | File —PefrestrSanng Calculations
“Test C " Test Set Mew

Click on File in the Test Options 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 Test Options for

55 | Stepinc  Upen Test Setup File easily creating new tests in the future.

fra Save Test Setup File e New blanks out the current specs and comments
OpenHe  5..c Test Setup File s : P '

Llearan ave Test 2slp e Open Saved opens a library of specs you have saved.

Ht (&1

] Intake b Print o e Save saves the current specs to the same name as
075 3 “windows Printer Setup . these specs are currently called.
. a
- - - e Save As saves the current specs to a new name that
—— |Flela|ner Thickness, in. \1_' |1_ you will enter.
= r._.. | [Baatad Hainht in [1 7a 111 7a

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.
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Figure 3.26 Saving Test File Options

Click on File then Save As to bring up this Save menu.

Click here to save specs to New Test name shown

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
to save it to the new name.

Name of current test file you are

/ working with.
Click on the down arrow button to pick a

: : . different folder to save this test to. Note
Hle  QOuickCheck(F4] Graph / Beport Test Options  Setthgs Help  Record[F that the top choice in this list is “Add

1| E1] 12

g'ﬁl’alve Spring Tester ¥1.1

] | 4 ] E4 ] I5 New Folder”. Pick this option and then
you can type in a new folder name,

This new folder name will be added to

the list so that you can save the test file

—Test EDnJ:I.:___ - Mo _..I_I._J | g QP
wi. Save & Test File

LI kt%ESL: to that folder if you wish. The word
Clearance New Tgst Name typical valve spring Foan,  “folder” can be changed to most any
i word in the Preferences menu, like
H@15- [Foldef Name [black box # “Customer” or “Engine”.
LS |Ne Folder Hame | | I
~Test Dat. L Type in a New Folder Name here if you
& Free S 0K | Cancel | Help | Advageed | —— select “Add New Folder” as the Folder
Compy e e ————— —— | Name.
Fort Enter a Ngw Test Mame and click on EIK.. 'I.'he. current TESN . Click here to bring up standard
name iz given should vou choose to modify it S|Ight|_|.,| far the | Windows File Save screen, to let you
1 new name. Use the Delete key to erase the name if pou L _:_I save a file in most any folder (directory)
7 L e L . and disk drive, and to most any file
3 IF you want to zave the Test under a different Folder name, . name. Note that files saved this way
1 click on the down armow button and select one. Select the ----- are not found in the standard Test
top choice of Add Mew Folder' ._anu:l wou will be asked for a ! Library and are not “searchable” using
b new Folder name to add to the list of Folders. ' the Filter options discussed in Section
5 oo 37
i |
o l1 FEn 108 R L1 | ! !

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 “typical valve spring” to create “typical valve spring-2” to indicate this is the 2nd
revision of “typical valve spring”. This is the safest way to make changes, because you can always return to an earlier version
and see what you had done.

Because the Suspension Analyzer 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 nof 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 Spring Data folder (directory) in the Spring-V folder
(directory) under PERFTRNS.PTI folder (directory). You can copy Valve Spring Tester files from programs on other

computers to this folder (directory) and they will be found by the program. 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 Test Options files 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 3.25. These files are saved to the Test Options folders
(subdirectories).

Advance Open or Save Screen

If you click on the Advanced button in -
either the Open or Save As screen, you Figure 3.27 Advanced Open or Save Screen

will obtain the screen shown in Figure Open a File EE

3.27. From here you can access most and : = —

file on the computer on most any disk Look ir: I 3 New j ﬁl

drive. base-steer ] Kjhak1 LIMITED LATE
Bts-test ] Kihgkih LIMITED LATE
Copy of HOWE ] KjhgkinT LIMITED LATE
Dbl-aarmn ] Kjhgkih2 Lirited Late M
Example.wsh ] Kihakiha LIMITED LATE
Hawe ] kihgkjhg nev-32bit-farm

Tips to Advanced ¥ |

i
Users: File name: | Open I

If you have a file from another computer, Files of buoe: — = Cancel
from another disk (like a floppy) or lles ot Bp=: I”ﬂ‘II Files (%] J

folder, you can simply copy it into any

folder in the Spring Data folder and it will W Oapeonzahady L
be found by the Spring Tester program.
This can be done with a program like Windows Explorer. You can also create new folders (directories) in the Spring Data
folder and these will also be used by the Spring Tester program.

66



(C) Performance Trends Inc 2017 Valve Spring Tester Chapter 3 Output

3.7 Filter (find) Test Files

The Valve Spring Tester 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 3.24, page 67) to be presented with the screen shown in Figure 3.28 below.

Figure 3.28 Filter Files Menu 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.

Type in (or pick

w_ Filter Files from a list for
"~ List Files If ___ some specs)
This comment or zpec )-/as thiz relationzhip / To what}z@here the condition to
|T = t j| yE - ﬂ| |Bum’ie | look for. The
ezt Comments l nntains program treats
L / UPPER and
List Files If ... lower case
®And ClOr [WUnclude thiz condition also letters the
Thig comment or gpec Haz this relationzhip To whahtered here same (bowtie =
ﬂ |Enntain$ j| |Jﬂh"3'-"" \ | BOWTIE =
Cushornes - \\ BowTie).
- |Operatar =
Test Dat . \dn
MZS:-c In?EEFM @10 [~ Include thiz condition-alzo Check here to
M Int CPM LI H sz thiz relationship To what | entered here include a 2nd
baw Exh CFM @& 10 | j| | | condition. This
P ax Exh CFM Lift = enables specs in
Intake Layout . !
\ Show only files fitting these conditions I \ Print list of all files fitting theze conditions I this section.
\ \Turn Off Filtering (show all files) I \Help I Mate: Filtered lists will not include +2.1
\ \ \ filzez. Click on Help far mare info.

\ _ . \_ Click here to produce a report of all files meeting the
Click on this button to return to Filter conditions IN ALL FOLDERS in the SpringData

the File Open menu which will folder (the entire Test Library). This way you can avoid
now show all test files. 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
the Filter Conditions.

Select And and the Test Files displayed must fit both conditions specified. Select Or and the Test
Files disblaved 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 the word Johnson (or johnson or
JOHNSON) somewhere in the Customer description (a spec in the Test Options menu).

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 “Big Block Chevy” springs. Or, say you
are having problems with a certain brand of valve springs, where the part # you record in the comments starts with "NAP". Or
perhaps you want to find all Small Block Chevy springs that measured over 400 lbs at Open Height on the exhaust. In all these
cases, the filtering specs would allow you to find the test files.
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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 (look for
“NAP” in the test comments). 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 measured more than 400 Ibs at the Open Height on
Exhaust and were done since Jan 1999 (the tests must match both conditions), you would select “And”.

The 3 command buttons will do the following:
Show Files Only Fitting These Conditions will return you to the Open Test File screen. Only files fitting 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 see if there are any matches in other folders.

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

SpringData 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 3.37 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 rot 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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3.8 History Log

Click on File, then Open form History Log at the Main Screen to obtain the History Log shown below in Figure 3.29. 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.

Figure 3.29 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
column to enter a
QuickCheck(F4) G h R b TestOpti Setti Help R d(F5) = ll Yes or erase a
uickChecl Graph FHeport Test Options  Seftings Help  Recon
Yes. All tests
11 ] E1] 12 ] E2 ] 13 ] E3] 14 ] E4 ] E& ] 17 ] E7 ] 18] E8 | move to the
" Test Conditions & Calculated Results bottom of the
|Bind Ht: 1136 | |Seated: B5.1 at1.740" | Help: This araph shows the History Log and
= = CFM calculated from the
|Elealance: 088 | |Dpen: 199.0 at 1.204 | data curently entered, Click eventually fall off
thi h b .
Fir@i5=-214 | [ping Flate: 2436 b/ | Craph in the her Bar at the the list as you
1016 am 02/24/2003 | [Fperator. Jack P fop of ths screen for more work with new
= / tests. However,
est Data /
¢ Fres Spring Height Tests marked Yes
" Compression from Seated Ht. B0 m - == - === ey e e e e e e e e e e do not fall off the
Pairt Height" |[Force = H i i i i list.
500—--------- ) A i SEE LR Rt R : .
! 1350 : j - - - Click and move
i o _ x .
2ty T— —'—'E'A}r slide bar down to
ose History Log egrerase] Histary T elp .
TestFileandPath  / Giaph?[Std Graph Title [Save/  [éwglntRate [&wgintDpen  [TestDate [0 Exh Rate [4ug Exh Open dISp|ay all 25-100
“black box\typicalﬂve spring ez  tupical walve spring ’ 248.8" 1987 @1.204  02/24/2003 248.3" 2003 @1.197 teStS N the
hlack box\herﬁﬁ:ks'l res  hendicksl 2552 1408 @ 1.080  12/07/2002 255.9" 140.7 @ 1.080 Histo ry Log .
\black boxyfical valve spring-3 typical walve 248.8" 1987 @ 1,204 02/24/2003 248.3" 2003 @ 1.197
“black box’rimac tester 03 rimac tester 03 196.7" 1297 1200 0942042003 196.9" 123.6 & 1.200
“black boxtrimac tester 02 rimac kester 02 1971 1235@1.200  039/20/2003 197.3" 129.6 @ 1.200 _ Click and move
“black boxhrimac tester 07 rimac tester 07 198.0" B791 @ 02/24/42003 2482 18200 |d b . ht t
\black bortypical suspension springs typical suspension 1830" BOO7 @B.000  02/24/2003 2483 2348 @ 10.000 slide bar nght to
“hlack boxbtypical suspenzion springs typical suspenzion 138.5" BFS.4@EB000 02/24/2003 248.3" 181.4 (@ 10,000 dISp|ay more
“black bowhtypical suspesion spring typical suspasion 1986 P24 8.000 02/24/2003 248.3" 181.4 @ 10.00
‘black boxhtypical suspesion sprinl typical suspesion " 0@ 06/18/2003 " gcy - columns of test
5 results.
Click. on Test Title (15t Colurn) to Open that test. Click and slide button right for mare Histaory 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 SpringData 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. 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.

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 Flow 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 48 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 defaults to putting in the Head # unless it
is blank, when it then puts in the test file name. (You can also specify 'Alternate’ titles and legend names by clicking on
'Format' at the top of the Graph Screen, then 'Edit Titles/Legends'.)

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

70



(C) Performance Trends Inc 2017 Valve Spring Tester Appendices

Appendix 1 Accuracy and Repeatability

Accuracy

The difference between repeatability and accuracy is a concept few people understand. Graphically, accuracy and repeatability
is shown in Figure A.1. Think of the spring tester as an "archer" which is trying to hit the "bull’s eye" or the true spring
measurements. Let's say the true Spring Rate was 245.5 Ibs/inch, but one flow bench always comes up with values between 230
to 231 Ibs/inch. This tester is not very accurate, but is very repeatable (only a 1 1b/inch spread in data). Another tester comes up
with measurements which vary from 241 to 250 Ib/inch, which average out to the true 245.5 Ib/inch. This tester with the 9
Ib/inch spread in data is not nearly as repeatable as the first, but is more accurate.

Ideally, you want both a repeatable and accurate spring tester, but this is not always possible. When are accurate measurements

and repeatable measurements most desirable?

e Ifyou very accurately want to determine if a spring is different than another spring, or has changed from when it was first
installed in the engine, the repeatable tester is the one to use.

e If you want spring specs

to prove to a cam Flgure A1

grinder that these Repeatable Measurements Accurate Measurements
springs will work with produce the same readings, test produce a reading which is close
their cam grind, for after test, but the reading may to the true reading, which is a
other people to compare not be the true CFM. reading other accurate flow

their springs with, you bench testers would get.

are better off with the

accurate tester.

e Ifyou must prove the
springs you are selling .
are within your
customer’s specs, you @
need the accurate tester.

e If you want springs
specs to use in an engine
simulation computer

program, you are better
off with the accurate tester.

The accuracy of your tester will depend much on how you calibrate it and how well it holds calibration. See Section 2.4. The
length measurement calibration is fairly easy to keep accurate as blocks of a specific height (thickness) are easy to obtain or
make. The force measurement is more difficult. It is best to hang a known weight as shown in Section 2.4, Figure 2.21, but
calibrating with a known spring is much easier. If you need to certify that your spring tester is calibrated correctly, then hanging
a known weight is the only way to calibrate.

Repeatability

Performance Trends has developed sophisticated math to analyze the raw data recorded from the spring tester to make it the
most repeatable tester available. This is done by knowing that the spring’s force must always increase as it gets compressed.
This analysis makes it possible for you to obtain spring forces at various heights repeatable to within 0.1 1bs. Spring Rates can
be repeatable to within 0.5 lbs. See Figure A 2 which shows that using the Raw Data and/or using just specific points from the
Raw Data can produce very non-repeatable results. The statistical analysis of the Valve Spring Tester can take this data and
obtain true spring rates which can repeat within 1 1b or better.
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Figure A1 Determining Spring Rate from Raw Data

Case 1 Spring Rate is
determined by calculating the
difference in spring force
between 2 different spring
heights, generally the Seated
and Open Heights. Picking
these 2 points at the arrows to
determine the spring rate
(slope of this line) comes out
with a lower slope (lower spring
rate) than shown in the 2™
case below

Case 2 Picking the
Open and Seated
Heights at the arrows to
determine the spring
rate (slope of this line)
comes out with a much
higher slope (higher
spring rate) than shown
in the 2" case below

Case 3 By using all
points recorded, the
statistical analysis gives
nearly the same slope
(spring rate) no matter
which 2 points are used
for Open and Seated
Heights.
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Appendix 2 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 Flow 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 Explorer commands. Unless you are
experienced with Windows commands, have someone experienced with Windows assist you to prevent losing data.

Paper Reports:

If you already keep written copies of all spring tests you perform, you already understand this form of backing up data. When
you finish a test, print out the various types of reports for this test. Simply store this paper report in a safe place.

Disadvantage of Paper Back Ups:
For example, say you have accidentally erased a spring test file but have a paper report of that data. From these paper

reports, there is no way to do a comparison graph to other spring test, or recalculate the Seated Force from a new Seated
Spring Height, etc. What you printed out is all these test results will ever be.

Copying data to disk with Windows commands:

Obviously copying the data to disks is the preferred method of backing up because you can do all sorts of analysis or
modifications from computer data that is just not possible from paper back ups. 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 SpringData Folder using Windows Explorer, 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 AS.

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 Spring-V folder. Click on the [+] sign to the left of it to display the contents of the Spring-V
folder.

You should now see the SpringData folder. Right click on the yellow SpringData 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 A5 Copying Files with Windows 95, 98 or NT Windows Explorer

Find the PFA30 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).

EX Exploring - pfa30
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whatever you
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example, the
entire PFADAT
folder) to the
disk in the
Floppy drive.
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. ___________________________________________________________________________________________________________________________________________|
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 SpringData
folder and all its contents are copied to the floppy disk. Label this disk with something like “SpringData 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 SpringData 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 SpringData folder) or just 1 particular test. You
would do this the same as with copying the entire SpringData folder, just click on the [+] by the SpringData folder to display the
folders under SpringData. 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.

You can also copy individual test files to the floppy drive inside the Valve Spring Tester 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.

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.

Now find the SpringData folder under Spring-V under PERFTRNS.PTI, usually on the C: drive. Right click on the folder

1 level UP from the folder you are restoring. For example, if you are restoring the test file folder CHEV which was in the
SpringData folder, you must click on the SpringData folder. If you are restoring the entire Test Library folder SpringData, you
must click on the Spring-V folder. If you are restoring the test file 194-150 which was in the CHEV folder under the SpringData
folder, you must click on the CHEV folder.
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During the restoring (copying) process, Windows Explorer checks to see if it is overwriting an existing file (Figure A6). Ifit s,
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 A6 Windows Explorer Warnings when Overwriting Test Files

Overwriting a Test File Overwriting an Entire Folder (several files)
T N |

"' Thiz folder already containz a file named 'Headnum. phi', Be very careful selecting
% this option, as several files

Would vou like to replace the existing file may be overwritten at once.

i _l:!_l..ltes 0. Confirm Folder Replace
modified on‘Wednesday, Map 19, 1333, 3:28:48 PM
with thiz one? @a Thiz folder already cofitaing a folder named 'Combo’.
S 2 11KB - |f the files in the e:-:_isti Is} folde_l have the zame name as_files in the
madified on Tuesday, August 31, 1999, 1:09:24 PM {ﬁ!:hfa;l_l,c.llo;?are moving. they will be replaced. Do you shill want to move

Yes to Al Ho Cancel

IMPORTANT: Check Appendix 3 v1.1B Features and Appendix 4 v1.1C
Features for the latest enhancements to this software.
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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.
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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 Figure A8 Automatic Spring Tester
depends on the air pressure. The standard tester with a 4
inch cylinder can generate about 12 lbs of force for each
PSI of air pressure, or about 1500+ lbs 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+ lbs 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
“Gen II1” 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
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"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.
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w. Report Options

Report Specs

Figure A9 Shim Report

Type

Degired Seated Force, Int

Acceptable Bind Clearance, Int

Acceptable Bind Clearance, Exh

Step Size, inches

Force Must be Greater than Desired

Motes:

]
]

|Intake & Exhaust Shimming | 7

Degired Seated Force, Exh

=
=

ol
E ]

5 -

“r'eg -

Select the type of report ta make, then click on

the list you will zee options for Comparison

pick the tests for comparnizon by clicking on
‘Hiztary Log' at the top of the Report Screen.

the b ake Report button.  Towards the battom of

Reports, to compare one set of springs with one
or more gets of springs [other test files). “rou will

Make Report | Help| Eancel| Print‘

Back Print Report Types File History Log  Help

Comments

Test Time

w. Yalve Spring Tester 'Plus’ ¥1.1B [ Typical Yalve Spring §

10:15 am It 1.204  1.740
02/24/2003 Exhc 1197 1.740

Start by choosing the Shimming Report, and then

these shim options become visible.

Set how much Seated Force you require.

Set how much Bind Clearance you require.

Because shims typically come in different increments,
choose the increment (step) size for the shims you hav
available.

Choose No and the program finds the shim giving the

force closest to your desired seated force, which could
be less than the desired force. Choose Yes and the
program finds the shim giving the force closest and

greater than your desired seated force.

OpenHt Sedted Ht Fetainer  Segrf:
100 >70.0
100 »40.0

These settings from Test Options screen determine
the valve lift required for the cam you are using.

Your desired Seated Forces show here.

Feport of.  Intake Exhaust Std Report
Operator:  Jack

Errors:

Mone

Open Force ‘Dpen Height |Seated Force |Seated Height [Non Linear % |Bind Ht Clearance ‘Shim Possible Valve
Lift
228.4 1.204 756 1.740 124 936 028 < .06 . b4
171.4 1197 430 1.740 24 937 1585 105 638
226.0 1.204 7h.2 1.740 10.8 936 028 < . 240 .bD4
173.2 1.197 436 1.740 33 936 156 105 639
228.3 1.204 75.6 1.740 11.7 936 504
Shim required to meet your Seated Force requirement. :3:
. . . . -342
This shows how much valve lift is possible to meet your 513
requirements of Seated Force and Bind Clearance. 640
522
E . 1.740 29 155 105 638
Flag for Clearance spec not being met. 1740 73 935 D44 < 06 295 520
Eamr ZATT 746 T-TI7 L2 1.740 3.0 938 154 105 637
Int 8 257 4 2101 1.204 721 1.740 58 936 043 ¢« .06 225 519
Exh & 2396 1738 1.197 43.7 1.740 2.3 937 155 105 638
Int. Maximum 286.5 2301 1.204 76.6 1.740 124 942 D46 240 522
Int. Minimum 257 4 2101 1.204 721 1.740 933 028 225 h04
InCyopread il el m S Note that Int and Exh minimum Seated
Int. Average 2746 2215 1.204 743 F t th D . d
Exh. Maximum 2412 1746 1.197 44 2 orces are grea er ap your esire
Exh. Minimum 236.6 171.4 1.197 43.0 : Force, as selected for “Force Must be
Exh. Spread 46 32 .000 12 .000 1.0 Greater than Desired” in screen above.
Exh. Average 2389 173.4 1.197 43.7 1.740 2.8 —rorer —r e —ror —ror
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’& Valve Spring Tester 'Plus’ v1L.1B Performance Trends [ playing w load cell cal ]

Figure A10 Valve Lift on Quick Check Screen

This feature is only available for “Quick Check” screen, by clicking here or pressing F4.

enough Bind Height Clearance.

This “Valve Lift” feature is designed to let you quickly find a Seated
Height which works well with a particular cam (Valve Lift) you are
working with, producing enough Seated Force but still allowing for

iickCheck(F4) Graph Report Test Options sk Heln. Becard(ES) BealoGrauhiotorenncs

[ [ Quick Spring Check

' (F1) [Options | Table Help
| Print
B Print With Table

You must first turn on this Option
under “Quick Test Options”.

|STEaTEnTE T L o Il

Printer Setup

i

i

T

Click here to enter the Valve Lift for
the cam, lash, and rocker arm you
are working with.

Manually Save Screen Di

Quick Test Options

Readings for Debugging

Compression from Seared AL I I | | I

Create Debugging File

Click here to change the amount
Seated Height will change by clicking

on the Up “” or Down “v” buttons to
the right of Seated Ht.

Trisplay Data Loggery Compoter speed

Rezero Force Sensor

[

Eliminate Re-Zero Correction

Force Gauge Scale

6 (250 1505 || || | I
200 1003

Maximum Spring Height

1 As you change Seated Ht, watch the

| Clearance to find a good compromise
| of both for a particular Seated Ht.

o Minimum 5pring Height

Forces here, and (bind height) pht - H

Quick Test Step Increment

1500

Valve Lift: .BBP'

ow a Quick Test Valve Lift Ent
uick Test Valve Lift

ring Specs and Re

\F\srces

|

. eated Ht 1.775 | 3 l

15

16 1 Open Ht 1.115 246.8

17

18 Clearance Bind Comp Rate MNaon-Lin. %

19 204 |10g" | [o.789" | E25E /i | [INE [ g

;ﬂ | | |
Errors: Mone

2 | - ml

23 Updating Display Only (not recording) / / /

24

gg Using: Per. Trends' Gen. 2 USE Logger / | /

27 - oo 05 10 0

T

As you type in a new Seated Ht (or used the arrow buttons to the
right to increment it), the Forces, Open Ht, Rage and Clearance are
all updated. This lets you quickly find the Seated Ht which works for
the particular requirements for the cam and valve train you are
working with.

Open Ht is disabled because it is calculated from the Seated Ht entered
above it and the Valve Lift you have entered.

The Valve Lift you enter under Options is shown here. You can also click on this

reading and enter Valve Lift directly without going through Options.
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Figure A11 New Graph Printout

Valve Spring Tester 'Plus’ v1.1B GRAY MOTORSPORTS
Test: Typical Valve Spring 704-809-1070
Folder: examples

Performance Trends (C) 2013

This Graph Printed:
9:05 am 11-01-15
Page: 1

All Exhaust
B e 7T R T TTTTTTTTTTITTT il 1 [ Typleal Vave Spring
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 |EHET
I I I | I I | I I | I I
1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
i i i i i i i i i i i i |crEs
oy e Lo a2 [ R | =
] | | 1 1 CY ES
1 1 1 1 1
1 1 1 1 1
i i i i i |enET
! ! ! =1
] R — LI———
i i i i
i i i i
1 1 1 1
i i i i
1 1 1 1
e l____1 [} | R
Ly T a A I
1 1 1 1
1 1 1 1
1 1 1 1
I I | I
1 1 C 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
o f—-—-1 1 - - |
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1
I I | I I
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
0 -____JI- J| I I T ) :_ J| I _:
i i i i i i i i i i i i
e
i i i i i i i i i i i i
1 1 1 1 1 1 1 1 1 1 1 1 Spong Height
o 1 1 1 1 1 1 1 1 1 1 1 1
1.150 00 250 1.500 1350 1400 450 1.500 55 1,600 1880 T 1.7850
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 146.6 1458 1334 121.2 109.2 7.3 855 739 625 512 401 291 204

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

some styles of printers.

These lines could appear broken on
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Figure A12 New Graph Feature, Larger Legends

ing Tester Plus’ ¥1.1B [ Typical Yalve Spring ]
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] Ling Style » q g
EdtTobstegerd L. e e S Typical Valve Spring
9 Edit Prinked Comments snd Daka Output i Cyl E1
i Grid Style
i Biack Color :
Legend (ar Classic View (smaller)
I __________ Larger Wigw Cyl Ea4
w Largest Visw Cyl EB
i CYE7
CylIES
400.0
Choose Legends /
option here.....
320.0 |
s .... and it changes the size | —
of the Legend Labels here.
160.0
BO.0 fesmmmsnmmmsnmmmen e
0

800 1.200 1.500 1.800 2100 2.400 2700 Sring Helght

Close  Record {F1)
Test Conditions & Calculated Results Height Brnk i TR
|Eind Ht 936" | |Seated‘ 200 at 1740 Printer Setup hange ta a different
command above b
|Elearance' 2B8" | |Dpen‘ 1422 at1.204" Manually Save Screen Dimensions d on this head.
|Nnn Lineariy %: 1.9 | |‘3pnng Rate: 228.0 Ib/in Labeld Quick Test Options <
|1D:1Sam 02/24/2003 | |Dperat0r Jack Readings for Debugging
Test Data Create Debugging File
' Fres Spiing Height Display Data LoggerjComputer Speed
" Compression fram Seated HE. Rezero Force Sansor
Pairt Height " Force, b~ Eliminate Re-Zero Correction
: 15 Force [ T
7 1453 Force Gauge Scale » 1 H
5 1950 131 .D Maimumn Spring Height ! !
3 1IEDD 1 8.9 Minirum Spring Height . .
L 1350 nzn A 3 Autarnatic Tester, Pre-Test Cycles I I
5 1.400 %3 Adjust Retract Setpoint 3 g
S 1 ;gg gg i Maximum Compression Time : :
< 1'550 = '2 Comp Safety Setting - Minimum Clearance H :
: ! Label9 = - re — :
9 1.600 501 Autarnatic Tester Litilities Turn Digital Channel 1 On
10 1.650 M2 He|ghl Labelld Turn Digital Channel 1 OFF
n 1.700 284 — - Show Steps {and clear out step recordings)
12 1.740 200 Critical Spring Specs and Results Forcad  Hide Steps
13 -
14 10 Retainer Seated Ht 1.74 TR T
15 : :
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Figure A14 New ASCII File Options

Click on File for Save as ASCII File Screen

.DpenHt)eéHt Retainer
1 204 1 AN 000

Check new Excel Option

i | Test Time SeatF: FReportof Intake E =
% C £ 1n1E fress . 0.0 Opergtas—Laal
! A F 'y Errors]

0.0

Add a’.csv' Extension?

Click Browse for Browse window shown below
Save a File
Cylinder .
Savein |[Ef Deskiop - B EE-
Intd [® Exporf to Microsoft Excel (Ln |@ J o =g —
" | %4 My Computer |45 cam cChecker
Esh 1 File Name I_.ﬁ | My Netwark Places ﬁCarbonite InfoCenter
It |E:\Documents and Settings\K.evin GertgentDesktopikevin spring | B‘ll-"' Fiec:er;t {14 Link Caleulater v2.0 |45 circle Track Analyzer v3.5
Exh 2 DGURGHES Adobe Acrobat 5.0 145 Gircle Track Analyzer v3.6
Int 3 Gave File | Fancal | B Adobe Reader X1 E Circle Track Log Book,
Exh 2 - AF Data Logger wi.1 Iﬁ Compression Ratio Calculator v2.3
Intd Tip Desktap Anyplace Control - Admin 2 Conversion.exe
o Enter a valid file hame to sawe ASCII file to Spring T ester folder [or enter anvplaceControlinstall exe @DeskToprno
Exh 4 name and path ta save to a different folder). Refer to page 49 in User's - | .
Manual for definitions of Options. ﬂ :@ Bar !f Drag Race DataMie v3.2
Int 5 My : EE EBlowby Data Logger 1.1 EDrag Race DataMite v3.7
Exh 5 ittt 4= Cam Analyzer v3.2 Elorag Race Datatite v4.1
Int 6 244 7 185.7 - | < Cam Analyzer v3.8 E Drag Racing Analyzer Pro v2.0
Exh B 241.2 174.5 '.»‘] :E Cam Analyzer v4.0 E Drag Racing Analyzer v3.2
Int 7 243.8 185.1 My etk S 3|
Flaces Ll e8|
Exh 7 2401 1746
Int 8 2435 184.7 File name: =l Save |
Exh 8 2336 1738 Save as lype: |AII Files [%.7) LJ Cancel
Int. Maximum 2447 185.7
Int. Mini 241.5 182.7
Int. Spread 32 3.0 i Tk
Int. Average 243.0 184.4 1.20 : f
= If you click “Save File” button and have not set

some options properly for Excel .csv file format,
the program helps you do this correctly.

'E Tobe used by Excel, it is recommended to add a'.cav' extension to this file name, to create: | PeaaRAULIIERITEE
L
C:\Documents and Settingsikevin GertgeniDesktopikevin spring.csy 'E To be used by Excel, it is recommended ta choose 'Comma Separated’,
.
Is this the name you want to use? Should the program make this change also?
Ho | Cancel | Mo Cancel
The .csv file created opens
= \ = UL kevin spring.csv /Microsoft Excel directly in Excel. If you had
—.j/ Haome Insert Page Layout Farmulas Data Review View AddlIns checked any of the other
2 Y = = = options like “Include Text”
- Calibri <l - T = e | | Swrap Text G I -
B & alibri | A AT =||#®~| | S WrapTe enera or “Convert to COlUmnS”,
= | Svegedeenter- [$ - % 0 58 | those changes would also
Alignment P} Humber P} appear in the Excel f||e
| Al v fe| 2415
A B £ D E F G H | ]
T 241.5! 182.7 1.204 53.2 1.74 3.5 0.936 0.118 0.15 0.594
2 236.6 171.4 1.197 43 1.74 2.4 0.937 0.155 0.105 0.638
3 242.1 184.5 1.204 54.8 1.74 a4.7 0.936 0.118 0.15 0.594
4 238.7 173.2 1.197 43.6 1.74 3.3 0.936 0.156 0.105 0.639
5 243.2 184.1 1.204 53.7 1.74 3.4 0.936 0.118 0.15 0.594
6 238 173 1.197 43.8 1.74 2.8 0.937 0.155 0.105 0.638
7 241.6 183.9 1.204 54.4 1.74 3.9 0.935 0.119 0.15 0.595
8 237.8 173.4 1.197 44,2 1.74 3.1 0.933 0.159 0.105 0.642
9 2434 184.6 1.204 54.1 1.74 3.3 0.942 0.112 0.15 0.588
10 239 173.6 1.197 43.8 1.74 29 0.935 0.157 0.105 0.64
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File Edit View Tools Help

+ & Sharing Settings (g Burn

Favorite Links
E: Documents
E Pictures

@ Music

Mare »

Folders

4 0 Users

. All Users

., Default

o Default.PCSpplyCo
| Default User
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4 [g)y Public
. Favorites

@ Public Desktop

4| (i Public Documents

n@ My Music

v@ My Pictures

&@ My Videas

4 | Performance-Trends-Data

[+l Shock-Dyno-Files

[» 1) Suspension-5pring-Tester-Files
[= 1. Valve-Spring-Tester-Files

.. Public Downlgads
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¥
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. CAMFILES
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. Combo-m
, EAEXMP
. EMGIME
L, flowecom
| FlowCQuick
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. Master Raw EXE
. MASTER Shock Dyno
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.. on head tester compar...

. permutations
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. Power Tech
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. Rent a coder regress ci...
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, SpringData
|, Test Options
b TEXT
I TEXT-5

Figure A15 New Location for Spring Tester Data Files (not for XP or older)

Date modified

8/1/2015 4:24 PM
8/1/2015 4:28 PM
8/1/2015 4:24 PM
8/1/2015 4:24 PM
8/1/2015 4:28 PM
8/1/2015 4:28 PM
8/1/2015 4:28 PM
8/1/2015 4:28 PM
8/1/2015 4:28 PM
8/1/2015 4:29 PM
8/1/2015 4:28 PM
8/1/2015 4:29 PM
8/1/2015 4:29 PM
8/1/2015 4:35 PM
8/1/2015 4:29 PM
8/1/2015 4:29 PM
8/1/2015 4:29 PM
8/1/2015 4:29 PM
8/1/2015 4:29 PM
8/1/2015 4:29 PM
9/12/2015 3:27 PM
8/1/2015 4:29 PM
9/12/2015 1:54 PM

B/ 4:24 Dhl.-'l

= . 5

]

'z . i .« Performance-Trends-Data » Valve-Spring-Tester-Files » - :

Type 5
File Folder |5
File Folder
File Folder
File Folder
File Folder
File Folder
File Folder
File Falder
File Folder
File Folder
File Folder
File Falder
File Folder
File Folder
File Folder
File Folder
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File Folder
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File Folder
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3

-

Valve Spring Tester data files are stored in this folder.
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Appendix 4 V1.1C Features

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

_ Figure A16 New, 12 Bit Mini Logger
Calculation and Accuracy Improvements: (looks same from outside as previous

logger)

In Test Options, you now have the choice for Test Type of:

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.
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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.
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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.
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Figure A17 Test Type Setting to Accommodate Different Types of Springs

Test Con

Click on this button
for screens below
explaining the Types.

Picture graph of
what this type of test
expects for the raw
data.

Check or Change Test Type ?

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

recommended to keep using this Test Type,

Did you wankt ta see the other Test Types available and possibly change the Test Type Far testing your springs?

[} Cancel

Back{ok) File  Refresh Spring Calculations  Help  Individual Seated Heights
Bind HE 1] [ Test Setuy, umberin i
|: E Info on Test Type/l- : 7 t
Clearance Test Type |Smooth diala ve bind = N Number of Cylinders to Test a -
Mo Linea mber of Intake Yalves 1 -
Step Incremy Smooth data, no bind -
10:15 am — |'Bent data w bind f Exhaust Valves 1 -
Open Height], i - - =
Bent' data, no bind Starting # l—_l
Ifs; Dast Intake Matches Exhaust Mo ! = L]
* Free -
- Compd | Use Individual <. Step Size ; =
_ seated Hts ™" Intake  Eshaust | it Checks <
Paint Retainer Thickness. in. D D Intake Exhaust
- e - - Tyke High Low  High Low )
eated Height. in. -1_?4 -1_?4
:12 | [0 [2¢4n ] [250 |[240 ]
- _ [1.204 ][1.197 ]
i Max Lobe Lift, in |
] Actual Valve Lash, in
: .
7 Rocker Arm Ratio El El Customer
g Customer \ l =
I |
9 s T
10 Find Ht at This Force I:I I:I Comments/Description
11 Example of a test configuration file
1z Help d
13 Far most all engine valve springs, chooze "Smoath
14 data w bind' and test [compresz) the gpring into bind.
Thiz iz typically best even if the zpring iz ‘progreszive’
15 or 'beehive’ and haz a smooth bend bo the data. a
16 Click on 'Info ot Test Tupe' button for more infa. =
17
13
13 N
N L : ' :

3 new Test Types to
choose from. The
first choice “Smooth
data w bind” is the
default, original
method before these
3 new Types were
added.

This is the standard Test Type which the program has used since the beginning. Mew Test Types were introduced in w1.1 €, approximately Oct 2017, Unless you are doing 'unusual’ springs or you can not compress the springs into coil bind, it is

Test Type

1] Smooth data w bind
2] Smnath data, no bind
3] Bent' data w bind

4] 'Bent' data, no bind

Cancel

Chooze one of the 'no bind' options if you can not or
chooze not to force the spring into coil bind. Choose
ohe of the ‘Bent' options if your zpring has a sharp bend
it the farce curve, like it has 2nd spring which is
encountered [bumped inta) part way through the stroke.

1] Smooth data w bind' will produce the most complete
and accurate results for normal walve springs, even if the
zpring it 'progressive’ or ‘bee hive' but has a SMOOTH
bend to the data.

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

Possible Test Types:
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Figure A18 Setting Individual Spring Seated Heights

= Preferences

[ ]

[ Frinting / Graphing T File Options

General Dperation T

Slow Down Data Readings

Yew, s0me -

Warn About Slowing Down Readings Yoz w

Com [serial] Port Baud Rate 9500

Typical Spring Size |Large, autornotive

Units | English (Ibs. in, Ibvin, ete.]

Include Damping in Reports

Auto Tester has High Force Option

Use Linear Adjustment Factor

Allow Individual Seated Heights

Ask about errors when they happen

Set this to Yes, then
click OK in upper right.

. Test Setup Specs [ Valve Spring Example ]

Back{ok) File  Refresh Spring Calculations  Help  Individual Se.
OK 2
- Test Setu Spring Nui
==t P Info on Test Type | pring
Cancel Test Type |Smu:u:uth data w bind ﬂ \ GBI
Mumber ol
Restart Step Increment 050" -
Showing - : Mumber ol
Help Tips Open Height  [Caic from TappetLit | S
Intake Matches Exhaust Mo .
Tum Off v Use Individual gl Step Size
Help Tips Seated Htz =  Set Individual Seated Heights
Retainer Thickness. | Info on Individual Sgated Heights %
Help Seated Height, i [1.74 ||1?4/ |””|m
eate ight, in. . .
| 2o ] ]| =
— ] MHone
New options now  hiTabe Lift, in |376 | [382 |
visible in Test e [T, ¢ ] Mone
Options screen, ~ ftual Valve Lash.in | 028 | |"f’ |
Check ‘Use 1/5 Cuztomer
Individual Seatd Click “Set” button Customer
Hts” to enable the || for these options.
“Set” button. n . Comments,
) Examole of

Screen to Set Individual
Seated Heights

w. Individual Seated His

Set All Intake Heights |

Click one of the “See All...

i Individual Seated His

Set All Intake Heights |

Set All Exhaust Heights |

Set All Exhaust Heights |

Individual Seated Hts

E15tHt=174
Seated Hgl 1 5t Ht =1.748 -~

Spring

125tHy =174
E2S5tHt=174

Choosethe |1 3 St HE=1_74

Height', therE 3 St Ht = 1.74

onthe Kesdl 4 St HY =174

the list of Sp|E 4 St HE = 1.74 bt
Height' azzigned to that Spring. Click onfone of
the "Set all' buttors at the top ta set heights for
several springs at once.

Motes:

Keep Heights ‘ Help| Cance ‘ Print|

Individual Seated Hts

E15tHt=1.74 -

Spring

Seated Height. in Keep
Motes:

Choose the 'Spring' for setting each 'Seated
Height', then enter the 'Seated Hejght', then click

on the 'F.eep’ button. Then whenvou click on
the lizt of Springs, you should seefthat 'S eated
Height' azzigned to that Spring. Tlick on one of
the "Set all' buttong at the top to get heights for
zeveral zprings at once.

Keep Heights | Help ‘ ancel‘ Print ‘

” 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.

| Individual Seated His

Set All Intake Heights |
Set All Exhaust Heights |

Individual Seated Hts

E 1 StHt=1.753
Seated Hgl 1 5t Ht = 1.748 F

125tHv=1.74
EZ25tHt=174

Choose the {1 3 S5t HY = 1.74

Height', ther{fE 2 St Ht = 1.74

on the Keegl 4 St Ht = 1.74

the list of Sp|E 4 St Ht = 1.74 hal
Height' aszigned to that Spring. Click ot one of
the 'Set all' buttons at the top to set heights for
zeveral springs at once.

Spring

Hotes:

Keep Heights ‘ Help‘ Can I‘ Prinl|

|

|

]

]

Choose a —I Enter the Seated Height
particular spring for this spring, then click
from this list. the Keep button.

Now you will see the
Height you set assigned
to that spring in the list.
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Figure A19 Setting Individual Spring Seated Heights in Recording Screen

You can also change the Seated Height in the Recording
Ml Screen. Note that when you change it, the Open Ht
changes also to keep the valve lift the same.

w. Perf Trends Readings: 11 F9=
Close  Record {F1) Options  Help

Set Test Pres. Compression
2.548 .000 2.550 .000 -1 .000
.500 Intake 1 500 Intake 1

Comp Carnp
3.500 3.500
Height Height
Critical Spring Specs and Results - Critical Spring Specs and Results Foroes
Retainer Seated Ht |1_?48 | |85.1 | Retainer Seated Ht 1.745 E5.1
|:| Dpen Ht 1.212 [159.0 K] Dpen Ht 1.209 1330
Clearance Bind Ht Rate Mon-Lin. % Clearance Bind Ht Rat NorLin. %
|.DBS" | |‘I.138" | |249.B Ibinn | |-5.D | |.DES" | |‘I.138" | ]}49.8 Ibfin | |-5.D |
/
|Err0rs: Mone | [Errors: None |
Updating Disply iy inet recardinal |- Segted Ht was changed .003 and so the feomteg——
Using: Gen 3 Mini LISB program changed Open Ht .003 also.

| Yalve Spring Tester ‘Plus® ¥1.1C [ Twpical Yalve Spring 4 cyl |

Back Print Report Types  File  History Log  Help

1 | Test Time OpenHt  Seated Ht Retainer Hifor  Report of: Standard Data Report
% Comments 10:15 am Int: 1.204 1.740 00 140 b Operator; Jack
- J 02/24/2003 Ewxh; 1157 1.740 00 144 Ib Errors: 8 =prings

Cylinder Spring Rate |Dpen Force |Open Height|Seated Seated Mon Linear |Bind Ht Clearance |Ht for Force
Force Height x
Int #1 141.8 1.209 26.4 1.745 11.0 - 100 1.309 1.216
Exh #1 216.9 ¢ 142.3 1.210 24.5 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 24.9 1.748 9.7 - 100 1.305 1.205
Int #3 2133 ¢ 1442 1.202 29.9 1.738 129 - 100 1.302 1.218
Exh #3 2230 ¢ 143.7 1.207 227 1.750 75 - 100 1.307 1.207
Int #4 2155« 143.8 1.205 28.3 1.741 12.9 - 100 1.305 1.218
Exh #4 215.1 < 144.8 1.203 27.9 1.746 12.3 - 100 1.303 1.208
Int. Maximum 2176 1442 1.212 299 1.748 129 - 100 1.312 1.218
Int. Minimum 2133 141.7 1.202 251 1.738 97 - 100 1.302 1.216
Int. Spread 43 2h 010 48 010 32 000 010 ooz
Int. Average 215.4 1429 1.207 27.4 1.74 11.6 - 100 1.307 1.218
Exh. Maximum |223.0 144.8 1.210 27.9 3 12.3 - 100 1.310 1.208
Exh. Minimum 2151 142.3 1.203 227 7h - 100 1.303 1.205
Exh Snread A 25 nns 52 007 48 .0oo 007 003
Report when using Individual Seated 1.743 101 -100 1.306 1.206

Hts. Note that each Seated Height can
be different.
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Figure A20 Adjusting the Linear Sensor Calibration

= Perf Trends Readings: Int #1 F%=

Click on Options, then
Adjust Length Sensor, to

C'ﬁig:em’d v check and/or adjust the
2 546 Printer Setup length sensor
=0 Manually Save Sgfeen Dimensions calibration. Then fO"OW
Quick Test Opjfans ’ directions as given in
Readings fo Débuggmg screens below
Create Dejfugging File 1200
Display Dfata LoggerfComputer Speed ‘I
Rezeryf Force Sensor Ib . .
Eimigate Re-zero Correction 1500 Install a solid piece of
e Lenth sercer exactly known height in
Force Gauge Scale 3
Maximum Spring Height you r teSter and
Com{ _Miritum Spring Height squeeze it to produce a
3.00 known height.
Height
Critical Spring Specs and Results E—
Retainer Seated Ht |1,?45 | ‘25.4 |
Open Ht 1.209 418
Clearance Bind Ht Rate NareLin, %
|1 309" | |-WDU" | |215 3¢ bdin | ‘11.0 |

|Em:|rs [elick here for info] Mor-Linearity High, Bind force low

Checking Communications, Com Port: 3

Lsing: Gen 3 Mini USE

Proceed to Adjusting/Checking the Lenght Sensor?

Spring Tester,

Install a known height standard inka the spring kester, Click OF when ready.

Click OK when tester is firmly squeezing the 'Height Standard', perhaps S0-100 |bs of force,

Enter Height for Standard

Enter the height of the standard in the tester.

Change Linear Offset?

The standard height was measured to be:
20107
And you have said it should measure:
2,0000
The difference is:
-.0107
Which will permanently change the linear serfsor OF
From; (6292 To; 6185

Do wou want o make this change?

Choose No if you just want
to check the calibration. If
this screen shows a large
difference, say .020” or
more, run this check again,
perhaps with a different
height standard. If the 2™
check shows a similar
difference, then answer Yes
or check to see why the
calibration could have
changed (sensor moved).

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.

93



(C) Performance Trends Inc 2017 Valve Spring Tester Appendices

Figure A21 New Report Options and Types

| ] New Report Type of “Heights for Forces”

Report Specs ul
=
Clearancy | | Tupe | Heights for Forces / ﬂ a
Mo Line.
ULUED 5— | Separate setting for what springs to include in
Test Dal the report.
{« Free B
" Comp
Poirt « . » .
For the Report Type of “Heights for Forces”, this Force
; Spring To Repart Increment will appear. Enter the number for the
e R —— increments you want. Note: 'I_'here is a limit to the
2 number of lines which can be in the report. If you
5 Motes: choose a small increment, the report may not cover the
3 Select the type of repart ta make, then click on i ina’ .
7 the Make Report button.  Towards the bottom of entire range of the Spring's force curve
the list you will zee options for Comparizon
5 Reports, to compare one set of springs with one N
9 or more zets of springs [other test files]. v ou will
10 pick the tests for comparizon by clicking on
1 ‘Hiztory Log' at the top of the Report Screen.
12 Report created from settings shown, and
13 for the range of force data between the
1; Make Report ‘ Help ‘ Cﬂ"“" Print ‘ ) Seated Height and Open Height.
1F 1 T

= Yalye Spring Tester ‘Plus® w1.1C [ Typical Yalve Spring ]

Back Print Report Types File  History Log  Help
| [ Test Time Open Ht  Seated Ht Retainer Htfor:  Report of:  Heights for Forces
Comments 1015 am Int: 1.204 1.740 00 240 b Operator:  Jack
- 3 02/24/2003 Es=h: 1197 1.740 00 260. b Errors 16 zprings
Force, |b #1 #2 #3 4 #5 #6 7 |ll8
140. Int 1.217 1.216 1.216 1.223 1.215 1.221 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
110, 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 1.367 1.350 1.362 1.365
90. Int 1.399 1.404 1.398 1.396 1 . . .
SRl T I T Ra39 4 Some values may not be given, because in this
70 Int 1.487 1.493 1.488 1.486 1| case there was no data available because the
0gIn LEx Ei2 B £S5 1 Seated Height produces more than 30 Ibs.
II50. Int 1.590 1.595 1.595 1.59 1
40. Int 1.649 1.654 1.659 1.6 166T T 67T T 637 T 605
30. Int 1.718 1.720 1.737 1.730 1.73 1.729
140. Exzh 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 1.322 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. Exh 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
70. Exh 1.489 1.493 1.500 149 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
I|50. Exh 1.591 1.593 1.599 1.595% 1.593 1.598 1.597 1.597
40. Exh 1.650 1.649 1.654 1.657 1.659 1.654 1.652 1.660
30. Exh 1.717 1.713 1.715 1.729 1.739 1.717 1.713 1.733
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Figure A22 New Preference Options, including Use Linear Adjustment Factor

w. Preferences

[ ]

x]

[ Printing / Graphing T File Options

General Operation Operations, cont

El

-

Slow Down Data Aeadings |Yes, s0me

Warn About Slowing Down Aeadings Yez

-

Com [zerial] Port Baud Aate 9500

Typical Spring Size |Large, automative

Units

=
| English [Ibz, in, Ib/in, etc.] j

Include Damping in Reports

Auto Teszter haz High Force Option

Uze Linear Adjuztment Factor

Allow Individual Seated Heights

Aszk about errors when they happen

Load Cell Overload Allowed

Set to Yes to do a more precise
- K calibration of the length sensor. If
you set this to Yes, you must be
VERY careful and precise when you
ancel recalibrate the length sensor. If not
you will likely produce a LESS
Restart accurate calibration and results.
Showing
Help Tips
— | The default or standard setting is
Yes, which will produce some of
J:I'I;'T[::L the error messages shown in Fig
A23 on the next page. If you set
this to No, you will avoid all the
............................ messages, bUt may not knOW
. Help about some problem with your
............................. cettings.
Set
Graph This can be set to something
Colors higher than 0% if you are
encountering “excessive force”
errors when compressing a spring
Restore into bind. However, if you set this
Defaults to something higher than 0%, you
risk over-ranging and damaging
B the load cell.

. Spring Tester Specs
Back {ok)  File

Sensors

Conwvert  Help  Height

Length Sensor Offset

Comment |I:alil:| on: 031503 04:55 pm

Calibrate Length | Factor

Linean Adjuzstment

Force Sénsor OFffzet

| Ealihre\@e Force

Calib o 03-22-03 1252 pm |

| Factor

Comment

\_|_

Other Specs
Com Port

Electronics

3

m Find It
=

| Gen 3 Mini USE

If you set
Tester Ca
new input

“Use Linear Adjustment Factor” to Yes, the

This number will typically be quite small as the
adjustment in the calibration curve is typically quite
small, less than .010” or so.

libration screen will be rearranged and a
field of “Linear Adjustment” will appear.

-

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.
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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 .

Enter a Open Ht of appraxirmately 1.03 or mare. Enter

Cancel
waour 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®.
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Figure A24 New Features for Starting a New Test

im| Starting a New Test @

Pick Which S5pecs to Keep. bazed\on current file [ Ron James ]

Tester ger on Com 3

See Specs

ata s the current test, keep thiz bow

Skark Mew Test Cancel {don't skart new tesk) Help

File Hame for Hew Test Operator for [; Folder Hame for Hew Test Add
Mew Test :

|Fh:unJames N | |-JE'I'3k | |333 kv j

Test Options  gee Specs

Larger fields for test file and folder names.

Check thiz boy if pou want to kebpre— TS

Test Comments
changes for the Hew Test.

Example of 16 stock 5.0L Mustang valve zprings
Limits in the Test Options will flag out zpring rates which fall
outside the range of 240 to 250 Ibs/inch. Mote that Exh #2

iz too high. at 250.1 Ib/in

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

Use File Hame: Ron JamesQ01 ?

'

= Ron Jarnes001

rather than the file name wou entered of: “
Ron James

Is it Ok to change the File name ko the suggested name?

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

If you start a new test without
numbers at the end of the name,
the program will suggest a name
with 3 digits for numbers at the
end of the name. Using 3 digits
will make the tests list out better
alphabetically.

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
have made in this screen will be

Message you will get if you Cancel out of
starting a New Test.

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

Help

[ Don't show thiz again
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Figure A25 New Features Deleting, Adding, etc Files and Folders

These features .
are available E
when you click - —

on File, then = Open Test File Right click on a

Open (from all [ | ZTests in Library Chosen Fife: folder in the list for
. junl 1
the main screen. [ |unkt appear as ;hown :
i 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 Ll L
Open (from all saved tests) Chrl+0 1 Tip: Shale click on a Test name to 'choose it for possible
o Histary L = ] Operihg or Deleting. A 'preview’ of that Test will be given
R A _ [= in thigfframe. Double click on a Test name to immediately :I
Save Corbs L Operfit withaut a preview.
Save As Chrl+ay - =
Close — u
124
Open from CDJZip Drive (F: Drive) — E Folders
Save bo COYZip Drive (F:) Drive) — 4
: 5 Koehler Delete
Import Power Tech {tm) File — [5] @ List All Files by File Mame C List by Access Date Manley add New
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) M_-l: '?gsls Clase This Men
Drata Files St Fald 3 E . g
e Ties horage Toeer o - 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. ¢

Yes | Cancel ‘
Confirm Folder Delete g|
_J Are vou sure you wank bo remove the Folder 'junk’ and move all its
kents ko the R le Bin? .
7 conterts to e Retyee Bn — | Folders and test files you delete
are now sent to your computer’'s
Recycle Bin, so they can be
Yos ]| ™ | recovered if need be.
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Figure A26 New Feature for Listing Files by Date

i, Open Test File . Open Test File

62 Tests in Library Cho: | 62 Tests in Library Chos
0-ADY ” 1072772017 Typical Yalve Sprinl 1 spring ~
0-ADV-2 102672017 Typical Yalve Spring 4 cyl
102-110 10/26/2017 Typical Yalve Spring 1 cyl
104-108 1171672016 Typical ¥alve Sprinl new organf su
105 1141672016 Power Tech Retrofit
105-108 104292016 Typical ¥alve Sprini_dat
105-108x 09/24/2016 Typical Yalve Spring 4 springs
106-103 03/04/2009 Big Spring Error
190201 __ | (1043142008 Check USB Adapter |
1-ADY Tip | (1042572007 ddd Tip:
1-ADY-2 Op | [07A1642007 fix quick check0O1 Ope
2-ADY int | |12/14/200% Typical ¥alve Spring Metric in th
2-ADY-2 Op | (03/18/2005 Buxtonl.dat Ope
J-ADY 08/24/2004 master spring Crane
J-ADY-2 104152003 Ty Heavy Spring for Bob Moore
4-ADY L— § 1101072003 typical valve sprin3.dat L
4-ADV-2 10/10/2003 bob's typical valve zpring.dat
SINCHROD Fol | 1030172001 190201 Fold
GINCHROD b Ko | |02/06/2001 105-108% b Koe
@ iList All Files by File Mamef O List by Access Date ﬂ: (" List All Files by File Name @iList by Access Datel ng:
M Mcl
e Mel
Filez Mot Filtered [all filez listed) My Files Mot Filered [all files listed) My
My M-
D De
Ope&n | Filter | Advanced | —! Open | Filter | Advanced | _A
Cancel | Help | Delete | Rig Cancel | Help | Delqite | Riigh
\ |

il

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.

The typical method
for listing files is
alphabetically as
shown here.
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Figure A27 New Features for Filtering (finding) Test Files

& Open Test File

Filtered file names, showing only files with a “gg” in
the file name. The title at the top says only 9 tests

9 Tests of 96 Fit Filter Specs Cho of the 96 tests in this folder meet this criteria.
usb logger best mods + firmware
usb logger best mods with better linear pot 001
usb logger best mods with better linear pot 002 You can now search fo_r phrases or
usb logger best mods with better linear pot 003 characters in the test File Name. In the
usb logger best mods with better linear pot 004 case below. we'll be Iooking for all file
ush logger ¥1.05 check repeat RPN
usb logger ¥1.05% check repeatl names with a gg In the name. See page
usb logger w analog amp 001 . f— 67 in this manual for more info on Filtering.
usb logger wo R26 W, Filter Files
TiF List Ffles If ...
!:Il: Has thiz relationship Towhat | entered here
nl
0 Containg j |Qg |
List Fileg If ...
= C O Include this condition also
. K Epl Thiz camment of Loo toin colobioali Toiibniloubacadle
/ Click Filter button Click here for the screen at the upper left.
(®) List Al Files by File Marhe to brlng up screen

shown to the right.

Click here to turn Filtering OFF and show all
files. See page 67 in this manual for more info.

Filez Filtered [all filez nat listed] Click on Filker ta list all files. Thif. cogiment or

'|.. |c U.E — e = P11 i8]

Edy LT ]
Open | Filter | Advanced |
how only files fitting these conditions | IPrint list of all files fitting these conditions |
Eancel | bln | Eblalo | Ric / Turn Off Filtering [show all files] | Help | Mate: Filtered lists will nat include v2.1

files. Click on Help for more info.
I Filtered.txt - Notepad (=13} Click here to obtain
Eile Edit Format Wiew Help a screen as shown
Folder Test »~ to the lower left, a
black box ush 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 usbh logger best mods with better linear pot 883 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 repeati
black box ush logger w analog amp @81
black box usb logger wo RZ26
My-Tests Full Boar Haggerty
My-Tests Full Boar Haggerty2
My-Tests Full Boar Haggerty3
My-Tests Full Boar Haggerty3-keu
PRI 2885 Briggs.dat
Sanborn Haggerty2.txt
Sanborn Haggertyd.txt
USB Logger Try USE Logger
USB Logger Try USB Logger —-HMini BB Gal
USE Logger Try USE Logger —Hini BB Cal + USB Logged
USE Logger Try USE Logger —HMini BB Cal + USB Logger
USB Logger USB Lggr 1.84 w Dif Caps Rests
USB Logger USB Lggr 1.84 w Dif Caps Rests H#2
USE Logger usbh logger best mods + Firm compare
USE Logger ush logger best mods + Firm compare 2
USB Logger USB Logger Best HMods Repeats
USB Logger usb logger best mods with better linear pot
USE Logger ush logger w analog amp
USE Logger ush logger w analog amp @81
USB Logger usb logger w analog amp new-old firmware

N’
Ln1, Cal1
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Figure A28 New Graph Title on Main Screen Summarizing Results

E\lalve Spring Tester ‘Plus’ ¥1.1C Performance Trends [ Typical Valve Spring ]

File QuickCheck(F4) Graph Report Test Options Settings Help Record(FS) Req To: Gray Mokorsparts
1m ] er ] oz ] E2 ] 13 ] E3 | 14 | Esa | s | Es | e ] Es& | 17 | Er | a8 | Es |
|
Test Conditions & Calculated Results
Test Comment

[Bind FIt 11357 | et 661 at 1740 ] [Eample of 15 stock 5.0L Mustang valve springs [Felp: Ciick on one of the Tabs hers 1o changs to & diferer

- - Limits in the Test Options wil flag out sping rates which fal outside the range of 240 leylincler or port. Click o the Head menu command sbove t
[Flearance: 065 | [Dpen: 1337 at 1.204' | lto 250 Ibs/inch. Wote that Exh 82 is too high, at 2601 Ib/in lchange the number of springs to be tested an this head m
[Fon Cnearty = 51| [Eping e 2483 b/ |
[{O75 am 0272472003 | [Gperaton: Jack |

Test Data
(& Free Spiing Height
S Force, Ib vs Free Standing Spring Retainer = 100"
:M—w a7 L o R T T T T NG s T = = -
2 1.250 1861 ' H ' ' ' ' ' . . H o e
5 m ms Graph Title showing critical
4 1.350 1579 . . .
5w s 200 info on the data including
& 1.450 136 . .
B 1500 132 Retainer Thickness.
] 1.550 107.2
El 1.600 95.7
10 1.650 4.7 150—
11 1.700 742
12 1.740 BE.1
13
14
G 100
16
17
12
19
=0 G0
21 H
22 H
23 H
24 0 | | | | | | | i | | | |
o5 T T T T T T T T T T T 1
= b 115 1.20 1.25 1.30 1.38 1.40 1.45 1.80 1.85 1.60 1.659 1.70 174
< 2
|

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

Calibration Numbers Not Matching 15

Mate on calbration numbers:

Length Offset {current test file) = 4.757 Master Specs (being used) = 6292
Length Factor {current test file) = -.00125 Master Specs (being used) = 000764
Force Off et {current test file) = -119  Master Specs (being used) =0

Force Fackor {current test file) = 26872 Master Specs (being used) = 1566

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 Far the data displayed an the screen now, and any new data you recard.
If this notice is a bother, it can be turned off by choosing "Yes' below, This natice can be turned on again in the future in Preferences under the 'COperation’ tab,

Do you want ko kurn off this notice from now on?
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Figure A30 Video Movies to Demo the Spring Tester Features

« C' [ performarcetrends.com s

R

Performance Trends, Inc.

Producing Quality Computer Tools for Racers and Engine Builders since 1936

N oo I

FAaQ's
Message Byfrd
Movie Démo Files

Gaogle Search
| ng% Definitions

Search our site using Google. Enter the key wards and click on Google Search below,

Google

WARA! ) parfarmance Trands

&« C | [1 performancetrends .com/movie_file_demos htm#\alve_Spring_Tester i

[ Performance Trends x

At the Performance
Trends website,
click on Support,
then Movie Demo
Files.

[ Performance Trends x

Demo Movie Files

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

our Windows Media Player show
ere else.

IMPORTANT: Some of these movies are made at wery fow resolution to keep these files small and workgife on all computers. The programs will be

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 version
Plus version
Pro version
® Engine Tools
Compression Ratic Calculator

If these movies do not
show up correctly on
your particular
computer, click this
button to go to the
Performance Trends
youtube page. The
movies on youtube will
likely play correctly on
most any computer.

Spring Wiz

Port Flow Analyzer _———— | Click on Valve Spring Tester from the list of
Port Flow Analyze w Auto Valve ner Engine TOOlS.

Valve Spring Test
Cam Analyzer/Cam Test Stand

[M Performance Trends

Choose from the list of Valve Spring
Tester movies.

€« C'  [3 performancetrends com/mavie_file_demos htm#valyd Spring_Tester b

Walve Spring Tester Basic Movie Shows how you enter the calibsétion 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 how 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 reparts, print options, and more,

Automatic Valve Spring Tester Movie Shows the automatic (pneumatic) spring tester in action.

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

Automatic-Valve-Spring-Tester-Calibrate-l ength-Sensorawmy | wmy format] Shows the process of calibrating the length sensor on our Automatic
“alve 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 [.mpd format] Shows the process of calibrating the length sensor an 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 Analyzer 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.
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Index

12 bit, 87

Actual Valve Lash, 27

Adjust, 87

Air pressure, 78, 79

Allow Individual Seated Heights, 87
Approximate air pressure, 79

ASCIIL, 5, 1, 43,49, 77

Ask about errors when they happen, 88
Auto Tester has High Force Option, 79
Auto Tester Max Compression Time, 79
Auto Tester, Pause after Bind, 79
Automatic Spring Tester, 77, 78, 79

back up, 73, 75, 76

Background, 26

Bind Height, 45, 46, 47, 52, 87, 88
Browse, 4, 77

Bull nosing, 79

calibrate, 29, 30, 71, 87

calibration, 29, 30, 31, 39, 42, 71, 77, 87, 88

CD, 4,5

Clearance, 14, 45, 46, 52
Close Velocity, 46

Com Port, 30

Comma Separated, 49
Comment, 30, 62
Company Logo, 77
Complete Test, 1, 35

copy, 2, 5,17, 18, 22, 23, 29, 64, 66, 73,75, 78

Current Test, 70

Cursor, 54, 56

customer, 1, 14, 25, 28, 71
Customer, 1, 9, 23, 25, 28, 67, 68
Cycle Time, 45, 46, 52

Damaging, 78, 79

date, 38, 73, 75

Date Last Accessed, 88
delete, 26, 28, 64, 69, 88
Disk, 23, 75

Electronics, 22, 30, 39, 42, 77,78, 79
End Ht, 87

errors, 21, 22, 23, 37

Excel, 77

F1, 40, 41
F2, 40, 41
F4, 18, 35
F8, 39

F9, 39, 41
Factor, 30, 31

File name, 28

Filter, 5, 1, 14, 25, 67, 88
Filtering, 68

Floppy, 17, 23, 66, 75

Force Gauge Scale, 39, 42
Force vs Height Details, 45, 87
Format, 54, 57, 70, 77

Gen 3, 77, 87

Gen 3 Logger, 77, 87

google, 89

Graph, 7, 14, 15, 18, 21, 23, 42, 51, 52, 55, 58, 70, 77, 88
Graph Title, 70

Graph Type, 7, 52
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