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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:

Capability to tailor the program to work with Performance Trends’ spring tester stand or most any other spring tester.

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

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

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

Allows several reporting and graphing options for analysis.

Allows you to analyze data either at various spring heights, or at various amounts of spring compression.

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 Ib/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.

e  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.
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1.2 Before You Start

What you will need:
e  Most any Windows computer
e 32 Meg of RAM.
e  Approximately 20 Megabyte of disk space. (More is required for storing large #s of tests.)
e  Windows 95, 98, Me, XP, 2000 or NT.

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
y y yp g

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 vl.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.

— Engine Performance Programs ——
Install This Program View

Engine Analyzer I Brochure I

E Performance Trends Installation Wizard

— Drag Racing Tools
Install Thiz Program View

Dirag R acing Analyzer I Brochure I

Figure 1.1 Installation Wizard or Bypassing Installation Wizard
1ol x|

—Data Logger Programs

Install Thiz Program 1ew
Dyno D atabite I Erachure I

Engine Analyzer Plus I Brochure I

Drag Race Analyzer Pro I Erochure I

Drag Race DataMit! I Erochure I

— Engine Building Tools

Install This Program View

— Circle Track/Road Race Tools ——

Circle Track Log Book I Brochure I
I Brochure I

Drag Face Clutch

Engine Analyzer Pro I Brochure I 4 Link Calculator I Brochure I Road Race DataPAe I Brochure I
Fractice Tree I Brachure I Datakdite Spstemn Sfpec > Brochure |

Datatdite |1 "fox' Update Ltiity |
/

The Installation Wizard will
Auto-Start when you insert
the program CD. Here’s the
Valve Spring Tester button to
install this program. You can
also install any or all of the
other demo programs on the
CD. Click on the Brochure
button by a particular product

— Other Produfts ———————————————
Install Thiz/Program View
Fuel Econgrmy Calculator I Brachure I

InettiA Calculataor

for a description with

) | illustrations (a brochure) of
‘Walwe Spring Tester I Blnchurel that program to be dISplayed
Coil Spring Tester I Brochure |

Comp. Ratio Calculator | Brochure | | | Install This Program ~ Wiews
Cam Analyzer I Brachure I Fioll Center Calculatar I Erochure I
Part Flow Analyzer I Brochure I Circle Track Analyzer I Brachure I
Swirl Meter I Brochure I Suspenzion Analvzer I Brochure I
Tumble Fixture I Brochure I Trans. Gear Calculatar I Brachure I
Fuel Inj. Caleulatar I Brochure I LapdS egrent Timer I Erochure I
. Upcoming Products Fit Stop MPG Calc I Brochure I

Install This Program View

If you purchased a program, click on that product’s button to install it as described on your
ingtallation sheet. You can install any of our other programs here az demos to see their features.

Open Office Document

n

Programs

Documents
Settings
Search

Help

TR EEL L &

Windows Y Millennium Editi

Shut Down....

|| [3)CD-ROM

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.

T

Oper: IFI:'\F'ru:ugrams"J'v’Spring.e:-ce

2]

Type the name of a program, folder, document, or Internet
rezourze, and YWindows will open it far pou.

=~

Caricel | Browsze. .. |
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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 willbe [ Figyre 1.2 Menu to Unlock Program Options
given a message that the program is Enter Workina C il g x|
nter Working Code

permanently unlocked.
Your Reg Mame is: Hendnicks Motorzports
If you want to run the program on another “Your Feg Code iz 101525
computer, you must use the same Cancel |
Enter the " orking Code given by Performance Trends.

Registered Name (it is case sensitive,

which means it matters which letters you Be zure ta tell Performance Trends thiz i the Walve'

capitalize) and it will then generate the Spring Tester.
same Registered Code. Then the same
Unlocking Code will unlock it. I
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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. Ifyou have run the Valve Lo pou want to load the test which you were unning when you last shut down
Spring Tester before, this will be the last test you the program ?

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 ?

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

Figure 1.4 Main Screen Name of
E\"alve Spring Tester v1.1 Performance Trends [ Typical Yalve Spring | M= E current test you
’E QuickCheck(F4] Graph Heport Test Options  Settin elp  Record[F5) Reg To: Hendricks Maotarsports are WOFkII’]g

with
Hew [start new test] CN | E3| 14 E4 E5| 16 | E6| 17 ] E7] 18| E8 |
Open [from all saved tests) Chl+0 Menu
[Open fram Histary Lag Test Comments Commands
- CivSe_ 40" Example of 16 stack 5.0L Mustang valve springs ﬂ Help: Click on one of the
n = Lirvits i the Test Options will flag out spring rates which fal Tabs here to change to a
Save b Chksd D Ttvidedhe range of 240 to 250 Ibs/inch. Note that Exh #2 is differant cylinder or part
i i Click on the Head

[Open from Floppy Dirive (&4 Drive) Ibin el BCThe u:clnﬁ'urn?ar;d :b;: tnm;; :nge
Save to Floppy Drive 44 Drive) Hre b oporteto-b Click on File,
Import Power Tech (tm] File from different
Print kain Screen Save or Open
Print Blank \worksheet 0 , options
‘Windows Printer Setup
IInlock Program
Exit Program Chrl+
3 00 6.1
4 180 97.2
B 20 1088 1507 Click on File,
B 250 1209 then Unlock
7 300 1335 Program to
8 350 1465 1004 ; ; . : : allow the
o = A g

: : : : : : : record data
11 Ralll] 1881 L | R | i : .

S0p--------- ARREREE RS P oo REREREERE REREREEE . from the spring

12 5% 1990 ! ! ! ! ! !
3 | | | | | . tester. See
i I I I I I : Section 1.4.
15 0 I I I I I I
15 n.a 0.1 0z 03 04 0A 0.6
17
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o Figure 1.5 Graph Options Menu
From this Main Screen, you can:
Select this Type by clicking here
e Choose to review your options by clicking on the menu items at the top
of the screen. aph Ophio X |
e Open or save a file of test results and specs by clicking on File in the " Graph Specs
upper left corner, and then the Open or Save commands. Springs T N—— El
e Add, edit or review test comments for the file you are currently working — —
with. |Data Type  |Farce v Spring Travel j
e Run a “Quick Check” on one or more springs, which will not disrupt
the main test data on the main screen. [z : .
. . Select the optionz you want for this graph. Mote
e Graph or report the test for the file you are currently working with. that the 1st 'Data Type' of Force vs Spring
e Select if you want to analyze results at either various amounts of spring Travel draws a graph like on the main screen.
height, or spring compression from Seated Height (more like the spring Other Data Types' are usehul for comparing
. . . springs.
will be used in the engine).
e Change the Preferences options to somewhat customize the program for )
d Make Graph | Help | Cancel | Print
your needs.
e  Get HELP to explain these options by clicking on Help.
e Quit the program by clicking on File, then Exit.
All these options are explained in detail in Chapters 2 and 3.
In the Main Screen’s blue title bar you will notice the name of the current test is contained in square brackets [ ] (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 Figure 1.6 Graph from Options Selected in Figure 1.5
from the factory. &, Valve Spring Tester v11 [ Typical Valve Spiing | x|
B‘ack File Format View Graph Type AddTest HistorpLog Mulitple Tests Herp\
To get started. let's try a couple of ETETR] e[ PoT[ravmeesed
Menu commands. Click on the All Intake & Exhaust typical vabve 5pring —
Graph menu command to open up N i S S S NG S Click on
the graph options menu shown in , ! ! ! ! ! ! ! ! ! R Help for an
Figure 1.5. That Graph Type Sl N R R R 41 overview
shown in Figure 1.5 is for Intake Ve et of your
and Exhaust Force vs Spring " g options for
Compression. If this is not the s this screen.
graph type you see on your o e
computer screen, click on the : : ! | 1 1 ; 1 1 o7t
down arrow to select Intake and [ R S S VR B B ]
Exhaust for the “Springs” and . . | .
Force vs Spring Travel for the i R o I G R A
“Data”. | : Click on
L R Back to
Click on the Make Graph button return to
to produce the graph shown in e e S S S the Main
Figure 1.6. At the graph screen Screen
yOu haVe SeVeral Other Opti()ns EDUUU .D:ISD .1‘00 1‘50 .ZIDD .2‘50 .S‘DD 3‘50 .4‘00 .4‘50 560 .5:‘50 Spring Compression
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 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 (force at
various spring lengths) and other data like Seated
Height, Retainer Thickness, etc. This is explained in
Section 3.6 "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

Graph Heport
|1] E1] |2] Ez] I

Figure 1.7 Setting Spring Height Format

E"H’al?e Spring Tester ¥v1.1 Performance

File  QuickCheck[F4] Test Optic

1

" Test Conditions & Calculated Hesults

This “Height
Format”

|Bind Comp.: 0.604"

| |SE9(E|:I: 5.1 at

setting has a
huge impact

/
Cl - 0eE" Open: 199.0 at
| Barance | |I)ﬁen &

on how results

are reported,

|N|:un Lirearity %: 5.0

| })ﬁpring Fate: 24

calculated and

|1 0:15 am 02/24/2003 /|I:I|:ueratn:|r: Jack

graphed.
Figure 1.6 is

/

" Test Data
= Free Spring Height
{* Compressian from Seated Hi

graphed with
the setting
shown here.

-

)

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.

Figure 1.8 Test Options Specs Menu

. Test Setup Specs [ Yalve Spring Example |

Back [ok]  File  Refresh Spring Calculation:  Help
" Test Setup " Spring Mumbering
[Step Increment I'D5D“ j [Humber of Cylindgss to Test In L! Click on
[Dpen Height IEalc from Tappet Lit 7| ’Wnta}é Valves |1 - ;noesct gr':‘y
[Intake Matches Exhaust G j /Mmhm of E}ﬁaust Valves |1 j SEGC
Intake aust Starting # |1 =z nam_e, and
[Retainer Thickness. in. E- 1 Step Si;é |1 - |a_| blrlef
— €lp
|Seated Height, in. \—I-I'?“ 1.7 Limit Fhecks Intake Ezhaust _des_cription
|D|JEH Height. in. 1.204 1.197 Type High Low High Low :’]S glV.enth
o ere in the
[Max Lobe Lift. in 376 .382 /}.ﬁate ~| [250 | [240 ] [250 | [240 ] Help
[Actual Valve Lash. in 028 .03 / INnne j | | | | | | | | Frame,
[Rocker Arm Ratio 15 15 f [Nene =1 || | | || | with a
|Eruss Yalve Lift, in 536 543 {)ha}ge #in
_ IS
= = Customer
|F|m:| Ht at Thiz Force f manual for
Customer - o
o / | ! =l additional
elp - - .
The thicknesz of the valve spring letainer./T he Eummentsiﬂescnpt.lun — info.
actual spring height + retainer thickness = spring Erample of a test configuration file ;I
height meazured on the spring tester. p 23
hd|
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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 Figure 2.1 Main Screen before Opening a Test File

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

E\falve Spring Tester ¥1.1 Performance Trends [ ]

Fle QuickCheck(Fd] Graph Fepord  TestOphions Settings Help  Record[F5) Reg To: unregistered copy

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

Mate: If starting a Mew Test. it is usually best ta first Open a previous test which iz simular to the Mew Test you
will be running [similar head specs, similar test lifts, similar data to record, ete.] This presvious test will then be
the ‘pattern’ or template’ for the New Test and will save vou from having to ype in many specs bo describe this
ew Test, Thiz also ensures consistency between vour testz and reduces the pozsibility of erors,

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

add many more tests to the library. previously saved test file. You can also open an
These saved files are useful for Example Test file provided with the program. You will
making comparisons in the future, obtain a screen as shown in Figure 2.2.

and can be used as test patterns (or
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 Figure 2.2 Screen to Open Spring Test
saved under a section name of “ABC- &, Open Test File X
Engines”. All 4 cylinder Ford tests — -
could be saved under a section name of B0 Tests in Libiary [Chosen File:
“4 Cylinder Fords”. This will save Hendncks] 4]
considerable time and confusion when Eg:g::gt:g
trying to locate a particular test in the Joe's Camaro
future. To look in different sections, junk —
click on the Folder name from the list '::Ez dal
shown at the lower right of Figure 2.2. =unk2:dal
The list of tests will then be updated for kevin's 1st test.d10
that Folder. To pick a test, simply click 'Ee""."',s 1st test.da Tip: Single click on a Test name to ‘choose it for ||
. . : evin's 1st test dal possible Dpening or Deleting. & 'preview' of that Test
on it from the list of tests, then click on kevin's 1st test.da2 will be given in this frame. Double click on a Test
the Open button. (For those familiar kevin's Tst test.dad name ko immediately Open it without a preview.
with computers, Folders are the folders :e'!":s (LN
. . evin's st test.da3
in the SpringData folder. The Name Kevin's 13t test.dat - ﬂ
“Folder” can be changed to something Folders
else, like “Customer” or “Engine T Click on a
Family™) Fils Not Fiered (a fes sted] ;’;a?e"l‘f: e EE'SEL d
PowerTech the tests saved
Open | Filter | Advanced | / m?_ne; that Folder
Cancel | Help | Delete | '
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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Figure 2.3 Main Screen After Opening a Test File Name of Current Test File

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

Click on these
tabs to switch
between the
=18lx|  different springs.

Ev:nlve Spring Tester ¥1.1 Performance Trends [ typical ¥alve spring |

File ! QuickCheck[F4] Graph Report Test Options  Settings Help  Record(F5) qistered copy
11T ] E1] 12 ] E2] 13 ] E3| 14| E4] 15| EY| 16 | E6 | 17 ] E7| 18] E8 ]
[ Test Conditions & Calculated Results Test Comments Enter most any
Bind Ht: 1.137" Seated: B5.4 4t 1.740" Example of 16 stock 5.0L Mustang valve springs «|_AFElp: Click here to change
| - | | - | Limits in the Test Options will lag out spring rates which ’J/c-r add comments bo describe test comments
|Clearance: 060 | |Dpen: 200.2 at 1.197 | outzide the range of 240 to 250 Ibssinch. Notem this test. Additional here to keep
. . . too high, at 250.1 Ibin canments for the Head can .
|Ht @1.5=2115 | |Spnng Rate: 248.3 bvin | be added in the Head Specs notes about this
[TETE am 0272472005 [Ppertor Jack | L[ mc{[‘:‘nﬁnf:nﬁe head or test.
 Test Data \\ M th
+ Free Spring Height ove the mouse
- C\mpression fram Seated Ht. Bl mmm m - m e m o= R . over an area on
Fant\ [Heght" [Foce =] Lo the screen, and a
1 2002 ! ! E : : : ! ! : : ! ! Help description
2 \ [1.200 1394 200y T T /DR S N R A R SR B i of that item is
E] \ 1250 1850 ! ! ! ! ! ! ! ! ! ! ! given here.
& \hwo 1710 R - N T T T T
5 350 1574 e e A e e This summary
E 1400 1443 | | | n | | | | y |
7 450 1315 oo ; A N graph shows how
E 5001181 S N = Force from the
e Lo T various springs
i dsn s - - S S S S SO U SO SN S SN S compares. The
12 170 737 : : : : : : : : : : i i Force for the
L A e spring you are
15 0 R T T e e currently
::? 1.14 \1.20 1.2 130 135 140 145 150 145 160 165 170 174 dISplayIng is
\ graphed in color,
Slalt”J \J'Spri gT...l ‘%Eop}lﬂfs...l [é\.r‘alve @F‘rograms | B9 Open Te...l hﬂ%@mo@ a@@, 254 AM _blue if Intake’ red
if exhaust.
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 araphs are done.

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

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



(C) Performance Trends Inc 2003 Valve Spring Tester Chapter 2 Definitions

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.

@i, Te:t Setup Specs [ Yalve Spring E:tample ] |
Back Jok], File
" Tegt Setup

Fefrezsh Spring[Calculatiop: Help

" Spring HNumbering Comment text

|5trp Ir*:remenl - [Number of Cylinders to 'I]est Ig ;I frame to enter a
[Dpen H‘:ight II:aIc: fmmITappet Lift ;I [Number of Intake \falvt?& |1 ;l comment to
[intake Matches Exhaust INC' ;I [Number of Exhaust Va’veg |1 ;I describe these
_ component specs.
Bt (e || R / K = These comments
|Fletainel\Thickness, in. [1 1 |5tep Size / |1 LI are saved with the
Seated Height_ in. — / specs in the Test
[Seate I-\e'g = 1. 1.7 Limit Cheeks ™ intake Exhaust Options Library.
[Dpen Hei?ht, in. 1.204 1.197 Type Hi Low High Low
[Max the\Lilt, in 376 .382 [Rate =] [230 | [240 | [250 | [240 ]
= i
|Aclua| Val‘ve Lash, in 028 .02 INDne LI |’/ | | | | | | |
[Rockes An‘l Ratio 1.5 1.5 INDnE LI y | | | | | | |
|Eruss ‘U"alv? Lift, in 536 ha3 /
[ Customer /
Find Ht at Tlhiz Force 1.5 1.5
| ]\ I—I \—I [Customer V:.hm.;.n ;l
" Help - .

Click on dowen griows button to zet the step size Eummentsf[)lescnpt.lun —
[difference in zpping height or comprezsion] between Example of afest configuration file :I
each recorded data point, a larger nurnber will result
in 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

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

EVaI ve Spring Tester ¥1.1 Perfformance Trends [ Typical ¥alve Spring |
File QuickCheck(F4] Graph FBeport TestOptions Settng: Help Record(F5)

Feg To: Hefidricks kotorsports

1) Click on these
Tabs to switch
between the
different springs.

2) Test Cond.

11 ] E1] 12 ] E2 ] 13| E3] 14 ] E4 ] 15| ES | E6 | 17 ] E7| 18] Es8 | & Calculated
[ Test Conditions & Calculated Results Test C o Results .
|Bind Comp.: 0.604" | |5 eated: B5.1 at 1.740" | Example of 16 st 0L Mustang walve springs |=| [Help: Diick on one of the sum mar.|Z.eS
= = Lirnits ir b st Options will Flag out spring rates which fall Tabs here to change to a some critical
[Flearance: 082 | [Beer: 193.0t 1.204 | |outsidertFes range of 240 to 250 bsdinch, Nate that Exh #2 is Eclilf'fek[ent cﬁl“n}j‘a dor port. test
- - @ high, at 260,71 Ib/in ick on the Head menu
|Ht @ 0=1578 | |Spnng Rate: 2496 |b/in ’r command abave ko changs SpeCS/reSUltS
o5 an 027242005 ] [t Jack | O e and includes a
~Test Data comments
" Fres Spling Height section to keep
% Compression fram SeNed HE QSDT _________ femeees R R L L P L PEE PP EEEEEEEPE notes aboutthis
Pait— [CompressifForce\_ Height Format setting lets you test.
] =& ! display data in increments of either | | [ :
z 050 754 Spring Height or Spring : : .
2 SOOI Compression. See Item 4 below. : 5 3) This Summary
4 as0 972 I — ———————— — o | Graph shows how
5 200 1088 150 : i u ! rina force from
B &0 109 : . | : spring force fro
7 a0 1335 ! ! ! ! the various
8 0 1465 100p--------- oo oo S GAEEE EEELEEEEEE EEEEEEEEEE | springs compare.
5 400 1600 : ! ! ! ! !
10 450 1733 ; ; ; ; : : The graph for the
11 500 188.1 Sl I . . I . [ spring you are
12 $36 1330 | | : : : : currently
- ! ! : : : : displaying is
15 0 | | | | | | graphed in color,
16 U ki b U= U U o blue if intake, red
il 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
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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.

Figure 2.7 Operator Name Menu

Test Operator Operator =]
|New Operator |Jal::k |
This is the name of the operator who ran the test. Click on this item for the [Current Operator | Jack |

menu of Figure 2.7 to be displayed, where you can type in a new operator name,
or choose from one you have previously entered. It is always recommended you
first check the list of existing operators, so you do not end up with several names

" Pick An Operator

Operator | [SEECANINGNGGG |

for the same operator. For example, Bob, Bobby and Robert may all be for the " Mew Dperator
same guy. When you go to look for tests run by Bobby in the future, the search [Enter a Hew Operator No ||
(Filter option) will not show up the tests run by Bob or Robert. [New Operator |
. .. . . " Motes:

To pick an existing operator name, pick No for Enter a New Operator, then pick Choose whether to pick an existing Operatar

. . M t Enter a Mew Operator to 'Mo') or b
from the Operator list. To enter an New Operator name, pick Yes for Enter a e o ST e e izeci'EﬂterDa]ﬁ;,ﬁ
New Operator, then type in a New Operator name, which will be added to the Operator to *res’]. & MNew Operator name is

R ’ zaved to the lizt of Operatar Marmes if vou click

list of operator names. on 'Use Operator’ button a the battor if 'Enter a

Mew Operator’ is get to “res'.

Use Operator I HelpI Eancell F'rintl

Test Comments

Test comments are for making most any notes about the test, unusual observations, customer requirements, etc. In the Pro
version, you can search the Comments for various words. For example, you could search for all the tests which had the word
“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
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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

e B B S S

A0+
200+

400
1450
200

100+
200

A0
100

i i i i i i i i i i : i

; ; ; ‘ . ! L . 1 i

i i i i i i i i i i i i

0 f f ; f f ‘ f f f f 1 i
115 120 1.25/0 135 140 1456 150 156 160 165 170 175

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

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

2oL T T A A A 250p- - mm e et

200+ 2004

1450

1460

100+ 1004

A0 filiy

0 t t f } } } t f {
116 120 126 130 135 140 145 150 1485 180 165 170 1748 0.0 0.1 0z 0z 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 in the Test Options screen.

Force

This is the spring force at the various increments of

Compression or Height. Figure 2.10 Main Screen Options
E\fahre Spring Tester ¥1.1 Performance Trends [ Typical

File QuickCheck(F4] Graph Beport TestOptions  Setings  Help

Mew (start new test] Chil+M E3 1 4 ]
. Open [from all saved tests] Cled p—
2.1 .5 Maln SCreen Commands Dpen framm HiSlUr}' ng Test Com
Save ons P E_”E![“Fletﬁf
The next section discusses some of the commands available at Save s Chl+t  f4" amlsisdnlenth;
the top of the Main Screen. Most will not be discussed here in ; . . toa high, al
. . . R . Open from Floppy Drive (&% Drive) b fin
detail, as they are discussed in other sections of this manual. . .
Save to Floppy Drive  [4:5 Drive) —|

Imnpart Power Tech [tm) File

File (see Figure 2.12 for File Options) Print Main Sereen
Print Blank W orksheet |
New (start new test) Windows Printer Setup :
Unlock Pragram E
Click on File, then New to start a new test. This process will _ Ogm-mmmm--- 54
« ' .. . E it Program Chrl+ !
walk you through” some critical steps to start with a blank Test . T e '
Data grid, or to keep certain data from the previous test. 1 150 577 | | :
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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.

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 fo the same name as you are currently working with.
This is the file name shown in square bracket [ ] at the top of the Main Screen.

Save As
Select Save As if you want to save the current test and any recent changes to a new name or new folder. You will be presented

with the menu discussed in Section 3.6 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.
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2.2 Preferences

Figure 2.12 Preferences Menu

Click on the Preferences item in the menu bar at the i, Preferences x|
top of the Main Screen to bring up the Preferences

menu shown in Figure 2.12. Here you can adjust ( Printing / Graphing T File Dptions

some program items to personalize the program for General Operation T Definitions oK

your needs. Preferences may also save time by
eliminating steps you don't require.

|Era|:|h Raw Data Yaz
Graph Raw Data i [res =]
|#t Tests Kept in History Log |?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. Main Screen, Other Cyl. Graphs IN o j Restart

o : : Showing
This is very useful for troubleshooting problems with Help Tips
the spring tester.
Set 'Graph Raw Data' to No to see the data after it has /Auto Advance After Recording I'T'ES j
be.en smoothed to follow a nolrmal spring curve. This Allow Resizing of Tester Screen |Yes 5 Help
will be a graph of the data being reported in the Data

Table to the left of the graph. This is the same data [Main Screen: Show _ [\t atSpec Forcs =]
on 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 Figure 2.13 Alternate Path in Windows

Set this to Yes to allow you to enlarge the program's Electronics Explorer

screen showing Tester Results when you test a spring. 3 Exploring - Pfa

| Ele Edt View Go Favories
Main Screen Show =

Due to space constraints on the Main Screen and in the Tester Back oA Up
Screen, you must choose which is more important to display of I . .
either 'Linearity' or 'Force at a Specified Height'. This is done via J Address | D:\hwirkPFA

the setting 'Main Screen Show'.

Al Falders
Ba [ fCrleate]c thehnew
Program Title Comments (0 dlink d‘;?ae;l;’; the
| . - Ameiipé Online 4.0 Then copy all
Enter most any text here for the First and Second lines. These 2 -] Greénst the folders
!ines will appear at the top prrintouts and printed graphs. This D | using Windows
is a good place for your business name or your personal name. i : copy
You can change these entries as often as you wish. ElD PF'&'F"ES. commands to
(0 Engine this new
{:| Head location.
-] Pladat
-] ¥engine
----- (] #head
-] Program Files
e '

Use Alternate Location for 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:
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Spring Test Library (the SpringData folder and all subfolders)
Test Options Library (Test Options folder)

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.
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2.3 Test Options

This menu contains several critical specs which determine:
1. How the spring is analyzed (critical spring heights, forces, etc.)
2. How many springs are to be measured and how they are numbered.
3. 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.
4. General info like customer name and comments describing these test setup specs.

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.

2. Some specs are
picked from a list

Figure 2.14 Test Options
&, Test Setup Specs [ Valve Spring Example | ﬂ
Back [ok] File  Refresh Spring Calculations  Help
" Test Setup " Spring Humbering
|Step Increment I_u5|:|" j [Number of Cylinders to Test Ig j
|Dpen Height IEaIC tram T appet Lt j [Number of Intake Valves |1 j
[Intake Matches Exhaust IND j [Number of Exhaust Valves |-| j
Intake  Exhaust |Slalling & I‘I j
|Hetainer Thickness, in. |1 Al |Step Size |-| ﬂ
] I-I-eighl-, in. I—m I—m [Limit Checks ™, o) o Exhaust
|upen Height, in. 1.204 1.197 Type High Low High Low
[Max Lobe Lift, in .376 .382 [Fate x| [250 ] [2a0 | [250 ] [240 ]
Actual Yalve Lash, in [ 028 .03 INone =] | | | | | |
|Hocket Arm Ratio 1.5 1.5 INone j | | | | | |
[Gross Valve Lift. in 536 543
- . [ Cust
|F|nd Ht at This Force
|—| |—| |Cuslomer IJohnson j
" Help C ts/D - §
Type in a name far the customer or owner of these 0 escnpt_mn -
zprings, o click on the down amow key bo pick from a Example of a test configuration file ;I
izt of customers you have already entered. For
advanced users: These names are contained in a
file called "Customer.pti' and can be editted with a
text editor program.
hd|

called a "Combo Box". An example 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.

o 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 Typlcal 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 12”. If
you open “April 127, the program installs the
tester specs which you used on April 12" when

you ran the test. These Spring Tester zpecs DO MATCH your current Master Spring Tester Specs, the tester you use
Lo un pour gpring tests,

These Spring Tester specs were uzed for meazuring Spring D'ata for the curment test:

Typizal Walve Spring

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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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*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 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
Change in
. Length
Change in Volts
A
Offset (B) |

\olts

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 E |
Back [ok] ~ File  Help
T Senzors

|Length Sensor Offzet 4. 757
Calibrate l]ffset&FacturI |Fa"3l“' -00125
|Eumment |I:a|il:| on: 03-15-02 04:55 pm |

-119
Calibrate l]ﬂsel&FaclurI Factor |.26872

\Comment [Calib on: 03-22-03 12:52 pm |

|Furc:e Senszor Offset

~ Other Specs
[Com Port IE':"T' 1 |

|E|“3’E=t"':"“i'3s IF'erfu:urmance Trends' Black Eh;l

" Help
The offzet in the calibration curee far the Spring
Length Senzor. In a calbration curve of
'Compression=A"oltz+B', the Offzet iz the 'B'. Click
oh the ‘Calibrate’ button to calibrate senszor 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 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 tester, than use the “Re-Zero Force”
option described previously in this section.

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

8. Spring Tester Specs 1) Click here to start calibration process.
Back [ok] File Help

" Sensors

|Lenglh Sensor Offset 4. 757

Calibrate I]ﬂsel&FaclolI [Factor [.00125

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

2) Insert a low height
block of known height
(typically around 1”
height). A machinist’s “1
2 3 Block” at 1” works

|Folce Sensor Dffset -119

Calibrate D[[sel&FaclolI [Factor [ 26872

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

3) After the

[ Other Specs well. You can use no progratrrr:
Com Port— Con 1 = block at all if your spring reaas the
[Electronics IF'erformanc:e Trends' Black B.j tester can go all the way Slgnal from

the tester, tell
the program
the exact
height of the

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

" Help
The affzet in the calibration curve for the Spring
Length Senzor. In a calibration curve of
‘Compression==4"olts+B', the Offsetis the ‘B Click
on the 'Calibrate’ button ta calibrate sensor through

the electronics. p 161 OK « "
block”.

Set Low Height x| Enter Low Height Reading 1'
Before calibrating. it iz CRITICAL that the senszor iz fully warmed up and has stabalized. Usually this means it should have been Enter the 'Low Height' during the first calibration reading.
OM for 15 minutes or more.

Set Low Height on the Compression Sensor. Click on 0K when you have produced thiz condition. The computer will then read ﬂl
the sensor's signal.
Cancel 1.024
4) Do the same as step 2, but with a 5) Enter the height of
significantly taller block. Typically this t ”e ble ke gnto
something 2” tall works well. IS taller block.
Enter Higher Height Readi X
Set a Higher Height Reading x| e X
Enter the Higher Height setting present while the
Set a Higher Height setting [appraximately higher Height, if passible] on the Compression Sensar Click on OK when you have computer took the reading,
produced thiz condition. The computer wil then read the sensor's signal. Cancel |
Cancel | o5
Usze this Calibration Data? x|
“our calibration resulted i
1.02 = 283350 — | 6) The calibration results are shown here
2045 =2431.25 S0 you can compare them to the current
Thiz would result in an Offzet = 8.216 and a Factor = - 00254 calibration numbers. Then you can
Do you veant ta keep thiz calibration? decide if you want to keep them or not.
Mo Cancel
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Figure 2.20 Force Calibration Procedure Using a Known Spring

—— P 1) Click here to calibrate the force
| sensor with a known spring. You
Test Da Mﬂr“._-l Factar [ orcoal . L,
& R : Calibrate with Wight — should know exactly this spring’s force
2. Iz ] g “ H ” H H
 Comg | (COMment |Calib  Cojate with a Known Spring at the_ Open Height” described in the
e — — — — — following screens.
Fioint [ Other Specs ] I
X

Before calibrating, it iz CRITICAL that the sensar is fully warmed up and has stabalized. Usually this means it should have been
OM far 15 minutes or mare.

IMPORTANT: Because pou are calibrating with a Known Spring, it is also critical that that the Comprezsion Senzor haz been
precizely calibrated. |tiz recommended pou do a Force calibration with a gpring immediately after calibrating the Comprezzion
Sensor.

Set Zero on the Force Senszor. This iz usually done by simply removing any spring from the Spring Platform, producing Zero force
on the load cell

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

Cancel

Run Spring Through a Test ZI

Click on OF. below and then run a zpring through a full cycle on the tester as you would for a normal test (from 1.900 k1o 1.253
spring heights). You will then be asked for the spring's Spring B ate between these 2 spring heights after the test.

Tip: vou may want to cycle the spring through 2-4 cycles before doing the actual calibration cycle, as the first cycle may be
slightly different. Also be sure the spring iz well centered on the spring platform.

Click on OF. when ready to run the test.

Caricel |

Enter Spring Force x|

Enter the Spring Force for this zpring at the height of
s

[ 345

Use this Calibration Data? x|

“our calibration resulted in:

00=433.00
345 = 258.80

Thiz would result in an Offset = -500.353 and a Factaor = 1.15556

Do poy want to keep thig calibration?

Mo Cancel

32




(C) Performance Trends Inc 2003 Valve Spring Tester

Chapter 2 Definitions

Figure 2.21 Calibrating Force with a Known Weight

spring, but requires some special fixtures and safety precautions.

H

L
%

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 T

(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 Figure 2.22 Quick Check Screen :
started at most any time Quick Check

(even in the middle of Click here or press <F4> Screen
doing a complete test) by to start a Quick Check
clicking on 'Quick Test' or
pressing <F4> at the Main
Screen. As the name

EValve Spring Tes

4 . . ; Quick Spring Check H x|
File  QuickCheck(F4] Graph FHReport TestOptions  Settngs Help  RecordF5)

Close Record (F1] Options Table Help

11 ] E1 ] 12 ] E2 ] 13 ] E3 ] 14 ] E4 ] 1 3 Height Compression | [ Force Time | ]
o g s
lmphes’ a Qule CheCk 1 | Test Conditions & Calculated Results ES— ’72'1 07 ‘ ’V -000 ’V 1.9 ‘ ’V -000 ‘ B
one Where y(?u are only Bind At 11367 | Geated 851 at1.740° | [Example of 16 stock 500 | -000
making a quick check of Fomarce 05" | oo 15301208 |aunste th rae o 240
one or several springs and L | Fpring Rete: 2488 bn | | o4 2501 Ib/in
looking for certain specs, (675 am 02/24/2003 | [Dperator. Jack |
like Rate, Seated Force, Test Data =
: : * Fiee Spring Height
Bind, etc. No data is £~ Compression from Seated H D |
permanently recorded for a B e e B ' T R
quick test, unless you print 1 [ T Comp
200-4---- TR . N .- | 3.000
the results on paper by 2 1250 1854 T ‘| Height
Chcklng on 'Optlons' and i ::ggg ::;1?12 E E ! ' Critical Spring Specs and Results  Fomes |
then "Print'. 5 1400 1438 180----- [ el " 1" | [Retainer [Seated Ht  [1.74
5 1450 1303 0 0 ; 0 ]
7 1.500 1184 H H , H L] !Upen = 1.204 X
The Checking Sprlng g 1550 1065 100-4---- Lo (I Lo J |ESE;[:3HCE | ‘lﬁlnd Ht | ‘F:;;; | ‘Nun-Llnear |
; ) 3 1600 49 oo
Heights and Retainer 10 1650 839 0 ' 1 ' | [Erors: None ]
Thickness are 1n1tlally set ::; ::;33 ;:3 al---- 5—- -- -E ----- 3 ----- E .Updat\ng Dizplay Only [nat recording)
to the specs in the Test 13 R S
X o R I
Options for the test on the T 0 A N S I Y N [ S N S
Mai % 115 120 126 130 135 140 145 150 156 160 165 170 175
ain Screen. However, =
you can change them to
most any value you want
for the quick check. Any changes you make
W11.1 not affect any settings for the test on the Figure 2.23 Quick Check Screen Showing Data
main screen. T
able
Click here for
You test a spring the same as for a Complete Data Table
. . Quick Spring Check
Test, and the results are displayed on this Close Record (F1) Options | Table Help
screen. If you want to view the table of spring U8 Height | [ Compressi- e of Results {———— ]
. . . ' \ _’72.855 ‘ ’7_000 Farce at Free int | Hide|| |
force at various lifts, click on 'Table' at top of poting Heioht
. — ooo Point  [Height oice &
this screen. w .
Th 2 1.300
¢ ok Check 1 sori 2 =0 Click here to
If you want to Quick C ecl Sf’:vera springs = P Hide Table
aqd keep' tra(fk ot'" each s'prlr}g S measurements, = o5 - (show the round
click on 'Options', then 'Quick Test Several = B |16m force gauge
1 ' - 9 1.650
Springs'. Now the program rc.amember.s the {o completely)
measurements of up to 50 springs, which are Comn 11750
identified as numbers from 1 to 50, which is <| 3000 1.‘? L
. . Height
displayed at the bottom of this screen. At any =0T J
. . . . - - [ Critical Spring Specs and Hesullsm
time after testing some springs, you can click Retainer Geated At | [19 Eas \ i
'Table', and then choose how to Rank th o Click here to
on 'Table', and then choose how to Rank the .\ [DpenHt  [1.253 Z505 Print Dat
springs you've tested. Ranking helps you sort Cleatance  Bind Ht Riate NarLinear rnt Data
. . . [aaz" NESH | 488> bdin] | | Table
which springs are acceptable for a certain = !
rrors: None

L X , .
application or to 'screen out' bad springs. " Updating Display Ol (notrecording)
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Note that the only identification for doing several springs is the order they were measured. Therefore be sure to keep the
measured springs in order or marked with their order.

Figure 2.24 Quick Checking Several Springs

Quick Spring Check f 1 x|

al

Cloze Record [F1] | Options Table Help

1§ Height L Pin - | ,—— | Click here to keep track of result for
[2_85? [ :l/

A PrintWith Table - ;
— S _ several springs ...
HE .

ons L tanually 5 ave Scr%slnns
0k

Quick Test SevEral Springs

B

el i Dl Then this message is given

Rezero Force Sensor
Eliminate Fe-Zera Correction W

Force Gauge Scale [3
I aximum S pring Height
Minimurn S pring Height

R\ - coro ~—__ Spring Tester x|

Height

Critical Spring Specs and Results The program will now record crtical information for sesveral springs. This wap you can 'screen’

; [Retainer [SeatedHt  [1.9 oress several springs to see if they are within spec by clicking on ‘T able’ at the top of this screen.
E_ T ] |Open Ht 1.253 L .
) Clearance  Bind Ht Aate Non-Linear Mote: [t 1z highly recommended that the Retainer Ht, Open HE, ar Seated Ht be set comectly before

I | [ | [/in || | yau start recarding data for 2 large set of springs.

[Errors: Hone ]

__ . 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 F=I
B Close Record [F1] Options | Table Helf Bl Close  Record [F1] Options  Table  Help . Choose Print to
15[ Haight— [ C i 15 Height—— [C i~ Table of R |l7£ ;
[2BI%:‘? | ’V Sngbessmr Han}(By Seated Force J ] [2BI%:‘? | ’V 8“33888' g gpriﬁg‘; Ha:::d SMM ] pr|nt all r?Corded

|| = - Rank By Open Force — B | - - bsu D_Den Eorc: = - w data’ Sprlng

g _000 Rank ;y Spring Rate g _000 np”\”g ane | een N I ! Rate, Open

2401 Gall 2401 1 2674 Force, etc.

in in z \ 5 28700

_— _— 3\ 290.7

— Force, Ibs 11— 4 \\g - Choosing “Open
— ol = W e N Force” shows

; this data in the

I I 3 table.

. ] Comp . | Camp 110

’:"\ 3::0!] N ”‘\ 3::0!1 o ; = Rank shows the
! A : A \ Ranking of the
-i--- [ Critical Spring Specs and Results I ——— ---- [ Critical Spring Specs and Results W' “O »”

. . pen Force

l |Retainer [Seated Ht 19 57.0 l |Retainer [Seated Ht 19 S 57.0 h 1is th ’
L] [Dpen Ht 1.253 S L] [Dpen Ht 1.253 S w _ere .ISh he

i Clearance Bind Ht Rate Mor-Linear i Clearance Bind Ht Rate Mor-Linear Sprlng with t €
E__ [B90" | [283" | [356.4 > Ibin] [ | '_ [B90" | [283" | [256.4 > |b/\‘n| [ | hlgheSt Open

E |Err0rs: Mane | E |Err0rs: MHone \ | Force Of 2907
:_ _ . Updating Display Only, Next Spring = 7 :_ _ . Updating Display Only, Next Spring = 7

: Y : —— || Spring # is the order

the springs were
measured, #1 being

P R : the first and #6 being
Next =7 h .
ext Spring means 6 Springs have been measured, 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 test.

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

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.

. Starting a Mew Test

Start Mew Test Cancel [don't start news test) Help

File Hame for New Test Operator for | . Folder Hame for
Hew Test M Hew Test pdd

|T_I,I|:|ical Walve Sprind | PaCk | Iblack biox j

 Pick Which S5pecs to Keep. bazed on current file [ Typical ¥alve Spring ]

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

Test Optionz g.. pecs If wou want to record the same data as the cument test, keep this box
checked. Click 'See Specs' button to check seftings.

Test Comments Check, thig box if you want to keep the Test CommeNg 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 spning rates why
outzide the range of 240 to 250 Ibsfinch. Mote that Exhdt2
15 too high, at 250.1 Ib/fin

Orlce a Hew T§St iz ztarted, pou can easily eraze or modify any of the specs lizted above.

Anp zpecs not delected to 'Feep' will be mostly blank when pou start the Hew Test,
\ l

J

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.

the top, left of the Main Screen and select one of the 'Open' options to open a past test to serve as a pattern.

If you 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. A/l Categories not checked will be blanked out. Blank specs may cause problems with
more detailed analysis, and won't allow you to keep track of important details about the 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
: i . - Perf Trends Readino=- ! 1 F9» i commands and
File  QuickCheck(Fd4] Gl Beport  TestOptione  Settings Help  Record(F5) | Close Recod[F1] Options Help OptionS are
11 ] E1] 12 ] E2 ] 13 | fThese lines I5 | [Height— | [ Compression | [ Force Time explained later
[ Test Conditions & Calculated Results — | represent the ’V 2122 -000 ’V 1.4 ’V -000 in this section.
BindHt 113" | eated. i5.1 a1.7a0] Seated and  FoCwus [ 000
|Elearance: .0ea" | |D pen: 199.0 at 1.204" Open Sp“ng 34?[‘:%' .
fr@n= | Bering Rate: 2435 b/ Heights. The scaling of
|1D:15 am 02/24/2003 | |Dperat0r:Jack | | these gaug_es
Force. Ibs can be set in
[ Test Data - H
¢ Free Spring Height 750 OptIOHS.
" Compression from Seated HE, BO0------- oo “--
Pairt Height" |[Force = . .
! ! 00
1 L Poooooooe- n-- Comp ,
Z 1250 1854 ; : 3000 - The Retainer
. T R - | Height Thickness,
5 1.400 143.8 E E Critical Spring Specs and R s Fores Seated Ht and
? 1;33 ﬂi 00 S i} - | Retainer  [Seated Mt  [1.74 B Open Ht are
B 1550 1085 ] OpenHt  [1208 | [iE@a0 initially set as in
5 1600 9439 200 oo - R i = Fe o ol the Test
i e T G 0 earance iy de on-Linear .
o TR ; ; [ D8 NBE:H NEZEEEEEN | Options screen,
12 1.740 E5.1 1004--------- E —————————— E— -- |Errors: More | but can be
::j . . .Updating Digplay Only (ot recording) Changed here
15 0 | i also.
T 0.0 0.5 1.0 |
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)

poteean. | — 5 — s Poannan
T D % ) .> ) S
i T B = = el i d i ‘ L T =
| | | || | |
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.
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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.

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.
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Readings for Debugging

Use this option only if directed to do so by a Performance Trends technician.

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 Ibs 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.
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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:
Reports of tabular data displayed on the screen

ASCII files for importing results to other software packages

High resolution graphs

Printer output of reports or graphs

History Log (chronological list of test most currently worked with)

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
E\Falve Spring Tester vI.1 Ferformance Trends [ Typical Yalve Spring | recently worked with

Fife QuickCheck(F4) Graph Report TestOptions Seffings Help Record! eq To: Hendricks Motorsports (started new, opened,
E4) 15 ] ES)| 16 | E6 | 17 ) E7] 18] E8 | made graphs or reports

Name of current Test File

Mew [start new best) Chrl+H

of, etc.) Section 3.8.
Open [from all saved tests) )ﬁ/ )
Dpen frok Histary Log Test Comments | _
5 Chl+S E_ sample of 16 stock 5.0L Mustang valve spings «|  Help: Click on one of the . ]
. et %ﬂﬁmmmmumm&ﬂ Labs bere o change 1o & Saving options to Save
aveXs (A BT | tefe the range of 240 to 250 lis/inch. Note that Exh #25s | [diferent cylinder or por.
zommand above bo change in Section 3.6.
the number of ports o be
N [
Impart Power Tech fim]Fie Opening options to
open a previously

Opert frk Peppy Diive. (424 Diive] i tam high, &t 250.1 lhfin Click on the Head menu a test file are discussed
Sa\N Dtz [A:\Dc'we‘j/
tested o this head
Prirt bain Screen
Pint Blank Workshest Bopom e il saved test file are
Windaws Printer Setup discussed in Section
: 3.6.

110 1?33 fii under it. See Section
12 1740 BRI e I U A ¥ [E it SO S 3.5.

1
14
15 0
m 00 05 10 15

17

Unlock Program o e~ L 1: _________ .
Exit Progiam Chikey : : : Although Print options
3 Ta0 171 | | S I S S i are limited on the Main
4 1350 1572 lll ' ' !
: LR ! ! ! Screen, most menus
g 150 1309 i i i have a Print button to
- - 300_ S e 1 .
7 1500 1184 ! ! ! print that menu, or a
8 1550 1065 : : : File command which
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[

43



(C) Performance Trends Inc 2003 Valve Spring Tester Chapter 3 Output

44



(C) Performance Trends Inc 2003 Valve Spring Tester Chapter 3 Output

Figure 3.2 Report Options Menu

3.1 Reports =

" Report Specs

Click on the Report menu command at the Main Screen to be presented Type |7 -
with the Report Options Menu shown in Figure 3.2. The inputs in this

menu are described below. T Motes:
Select the tupe of report to make, then click on
the kake Report button.  Towards the bottam af
the list you will zee options for Comparizon
Type Repaortz, to compare one set of springs with one
or mare zets of springs [other test files]. ou waill
pick the tests for comparizon by clicking on
Several types of reports can be picked by clicking on the down arrow key ‘Histary Log' at the tap of the Report Screen,

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: Make Report | Helpl Ean-::ell F‘lintl

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

G RSN,

s = o |

[ Ty i ) 4 L —

RS ) T e e )

[y G "."_'“';] s o r 1

i 5 = e )
Max Valve Lift Bind Clearance

(not a calculated
output, but just shown
for information)

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.
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Figure 3.5 Standard Intake and Exhaust Report for 1 Set of Springs
5Valve Spring Tester ¥1.1 Performance Trends [ Typical Yalve Spiing | == x|
B3+ Back Prnt Report Types File Historw Log  Help ;Iilll

1 Test Time OpenHt  SeatedHt  Retainer Report of:  [ntake Exhaust Std Report

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

- 02/24/2003 Exh: 1.197 1.740 o0 Errors: None

Cylinder Spring Rate Open Foice Open Height Seated Force Seated Height |Mon Linear % Bind Height Clearance Ht for Force
Int #1 49_6 199.0 1.204 651 1.740 5.0 1.136 068 214
Exh #1 248.3 200.2 1.197 6h.4 1.740 4.4 1.137 060 21158
Int #2 2495 199.0 1.204 65.2 1.740 46 1.136 068 2118
Exh #2 250.1 > 200.7 1.197 64.8 1.740 41 1.136 061 2.087
Int #3 2488 198.5 1.204 65.2 1.740 3.8 1.136 068 2.080
Exh #3 2494 2011 1.197 69.7 1.740 42 1.137 060 2.096
Int #4 249.3 199.7 1.204 66.1 1.740 5.1 1.135 069 2164
Exh #4 2492 201.9 1.197 66.6 1.740 49 1.133 064 2.143
Int #5 2495 199.6 1.204 65.9 1.740 41 1.133 .07 2.103
Exh #5 2499 201.5 1.197 65.8 1.740 41 1.135 062 2.092
Int #6 2498 199.3 1.204 65.4 1.740 3.3 1.133 .07 2.066
Exh #6 2479 199.4 1.197 64.8 1.740 2.5 1.137 060 2.043
Int #7 2472 197.7 1.204 65.2 1.740 2.5 1.135 069 2.049
Exh #7 2457 198.7 1.197 65.3 1.740 2.4 1.138 059 2.047
Int #8 2467 196.7 1.204 645 1.740 1.8 1.136 068 2.028
Exh #8 2455 1991 1.197 6h.7 1.740 2.7 1.137 060 2.055
Int. Maximum 2498 199.7 1.204 66.1 1.740 5.1 1.136 .07 2.164
Int. Mini 2467 196.7 1.204 64.5 1.740 1.8 1.133 068 2.028
Int. Spread 31 3.0 000 1.6 .000 3.3 .003 .003 136
Int. Average 2488 198.7 1.204 65.3 1.740 3.8 1.135 069 2.094
Exh. Maximum 2501 2018 1.197 666 1.740 49 1.138 _064 2143
Exh. Mini 2455 198.7 1.197 64.8 1.740 2.4 1133 059 2.043
Exh. Spread 46 32 _000 1.8 000 25 005 005 100
Exh. Average 248.3 2003 1.197 655 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)
F&8 Valve Spring Tester v1.1 Performance Trends [ Hendricks1 ] = S|
5. Back Frint Report Types File HistoyLog Help
Comments | 1TDes1t2T‘?r:e " ?%eSBHt ?esaolued Ht F!Dtatginer gggruartuorf gozrgpara Std Intake _Exhaust + Results Wh|Ch fa” outs|de
L 12/07/2002 Ed 1080 1500 000 Erors:  Mone the ‘User Defined’ limits
hendricks1 typical valve spring are hlghllghted Wlth a <
e —— . T (if the r.esult“lsnlqwer than
It 1 255.2 2496 56 the limit) or “>” (if the
Exh #1 257.9 248.3 9.6 . .
il — e s r.es.ult is higher than the
Exh #2 253.9 2501 > 3.8 lim It)_
Int #3 255.6 240.8 6.8
Exh #3 261.5 249.4 121
Int #4 254.2 249.3 4.9
Exh #4 255.4 249.2 6.2
Int #5 257.0 2495 7.5 - -
Exh #5 264.9 2499 5. — leference IS
Int #6 252.6 249.8 2.8 .
Exh #6 255.8 2479 7.9 / Sh.own e
Int #7 256.4 247.2 92 this column
Exh #7 2541 2457 8.4
Int #8 255 7 2467 9.
Exh #8 253 9 2455 8.4
Maximum 2615 2498 7
Minimum 252 6 2467 59
Spread 8.9 31 5.8
lAverage 255.6 248.8 -6.8
l:_vlindil Dpen Force Open Force Dil. SCrO” down to
1z % e | see addtional
Tnt 12 140.3 199.0 58.7 results
Exh #2 140.1 200.7 60.6
Int #3 140.4 198.5 58.1
Exh #3 141.5 201.1 59.6
Int #4 140.0 199.7 59.7
Fxh 114 141 3 2 9 RN R -

Figure 3.7 Force vs Height Details Report (showing results for each spring)

E\Falve Spring Tester ¥1.1 Performance Trends [ Hendricksl ] - |ﬁ' |1|
B3: Back Print Report Types File Historw Log  Help - |ﬁ' |1|
| [ Test Time OpenHt  SeatedHt  Retainer Report of:  Force ws Height Details
@ Comments 10:12 am Int:  1.080 1.500 .oan Operator.  B.26
- ] 12/07/2002 Exh: 1.080 1.500 .ooa Errors: MNore
Height Int #1  |Exh #1 (Int #2 |Exh #2 |[Int#3 |[Exh#3 |Int#4 [(Exh#4 |Int#5 |(Exh#5 |Int#6 |Exh #6 |Int #7 |Exh #7 (Int #8 |Exh #8
1.080 4 141.2 1403 1401 1404 1415 1400 1413 1415 1400 1406 1405 1415 1410 1417 1403
1.100 1355 1354 1346 1344 1347 1357 1344 1354 1356 1344 1348 1348 1357 1351 1358 1346
1.150 1211 121.3 1207 12056 1207 1214 1206 1212 121.3 1207 1207 12089 1216 1209 1213 1206
1.200 1072  107.5 107 . . . . . 107.0
1250 918 92 sl Ihe Height (or compression) increments are set in the Test Options 938
1.300 4 #2 s1] screen. Height is either Free Height or Compression based on 81.0
ﬁw’ €85 &85 B4 “Height Format Setting” above the data grid on the Main Screen. 6a.6
1.400 56.6 56.3 56 56.6
1.450 452 44 4 44 T T I T T T T T han T T ¥ 449
1.500 343 329 333 334 331 3z 332 340 3356 329 345 331 338 342 343 336
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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
softwgrg .packag.es.. This coulq be for adQ1t10na1 graph Click on File from
capabilities, statistical analysis, data basing, etc. Once you
. . ) . Report Screen for
have created a report (as shown in Section 3.1), click on File to ASCII File menu
write the results to an ASCII file with a name of your choosing. E'ﬁfalve S oring Teskor vl
The ASCII File command is possible any time a report is ' _ 2 : - -
displayed on the screen. B« Back Prnt Feport Typez  File Histore Log  Help
" o | I -
= i hEn
. ] i x
You can only save the results currently displayed on the Report w.Save as ASCIl File X %g;
screen. If you want to write an ASCII file of a test file you have | " ASCIH File Options |
previously run, you must open that test file first, then create a — : : Ew
report for that test file (unless you create a comparison report of Height EEFDT'T ﬁ_ep.:nated; 3
the current file with this previously run file). TR nelude 1 ex =
P Y ) 1.204 Int [T Conwert to Columns 8.2
1250 Int | 35 f
1.300 Int  |File Name |C:\Ford Windsor 713
, , 1.350 Int - h8.2
ASCII File OptlonS 3 400 Int_ Save File | Cancel e 1
1.450 Int Tip o *
Comma Separated 1.500 Int | Enter a valid file name to save ASCIl fle | J9.¢
1550 Int to Spring Tester falder [or enter name h7 ¢
. . . . LR L L path to zave to a different folder]. ks
Se}ect this option to insert commas between data points. Leave |[1_g00 Int Refer to page 49 in User's Manual for 51
this unchecked for data to be arranged in evenly spaced 1 650 Int | definitions of Options. X
columas. 700 | 2 7
1.740 Int |65.1 65h.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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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 ltems

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

Menu bar provides for several graph commands and options.

Graph Title, which can be changed by clicking on Format, then Edit Titles/Legend

Name of current Test File containing all spring data and specs
Graph Legend, which
describes the data
. v alve Spring, Tester v1.1 [ Hendricks1 ] x| H H
.v FDrmal Viey Graph Type  Add Test History Log  Single Test  Help graphed ThIS InC|UdeS

EIETEE] [FER] Fdel i a]raves]seseaeq / Name of the Test Results
7/ file, Type of Data, which

b data goes with which file,

y if any multiplier is
applied to the data. You

iyl 2 Exh .

o3 Int can also click on Data

Type names and the

corresponding data line

1400 ag;

Cyl 4 Int

1200 Cyl 4 Exh

oS It will flash. This is useful

Cyl 5 Exh . . .

i mt to find a particular line
1000 oyl 6 Exh when several are

o7 ine graphed. The names in

Tyl 7 Exh

the Legend can be
changed by clicking on
Format, then Edit
Titles/Legend.

20.0

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 Stvle.

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 E x|
Which is used for the X axis is set with the Spring Height ~Graph Specs
Format setting above the data grid on the Main Screen.

. . . Springs Intake & E whaust
e Results (like Spring Rate, Open Force, etc) for the various
springs compared to each other. Data Type Open Force 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 thiz graph. Mote

that the 1zt 'Diata Type' of ‘Force va Spring
Travel draws a graph like on the main screen.
Other 'Diata Tepes' are uzetul for companng

ZPIngE.
Springs 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

. Vabre Sgring Teates v1.1 [ Trgecal Vahee Spring | =
Mack Fle Fomat View DosghType AddTest Msiogplop SingeTed bep

| Lol [56] 5 [ 1 3 O 3 I O |
All Intake & Exhaust (e ey

000 080 180 N0 200 360 300 360 400 450 800 60 cpeng Compresson oo 200 o0 a0 00 600 ron 0w e

Force vs Spring Travel Spring Rate (shown here), Open Force, etc graphed
for each individual spring vs Cylinder Number.
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Graphs Comparing More Than 1 Test

There are 3 ways to pick which tests are graphed:
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.

~ x|

wry Log Single Test Help

& Valve Spring Tester ¥1_7 [ Hendricl
Back Fie Fomg

Tiew Graph Tyepe

et [ <l | TRigell ] [oef s[4 ] @ Fuvien]sscdled
Alllntake & Exhaust T a1 Click on Add
210.0 : ‘ i i : ; : T e T ick
i 1 ] ' I I ' ' ' ' ' eSt t o pl ck a
e new test to add
the graph to
e the History Log
s from the entire
oyl 6 Eh H
. . . . e Test Library.
e __.___.4:_____.__}.______4: ________ E"' 01 7 Exh
‘ )
Choose a ‘Graph
Gl 1 int .
_ . . . | — . . . A option from the
L o e Y = - B AR AERRRRE P feneea menu bar to
: - : ' | : : b e :
close the History
Cyl 4 e
o< Ext Log and graph
theg testsg P
. Test Histor: — O] x| ) .
Grapfi Tests Marked 'ves'  Graph Cumert TeS{ Oy Clear [s1ase] History Pk Help identified by the
T ezt File and Path Graph‘?|8ld Graph Title |Save7 |Avg Int Rate |Avg Int Open |Test Drate |Avg Exh Rate |Avg Exh Open |ﬂ Cul |Salup File - H
“black boxihendricks1 Yes  hendricksl 2552 1409 @ 1.080  12/07/2002 255.9" 1407 @1.080 8 bowtie. 343 menu Optlon you
“black boxitypical valve spring-3 typical valve 248.8" 198.7 @ 1.204  02/24/2003 248.3" 2003@®119F 8 valve spring p| Ck
“black boxitypical valve spring Ve typical valve spring 248.8" 198.7 @1.204  02/24/2003 248.3" 2003@1.797F 8 valve spring
“black boxhimac tester 03 fimac tester 03 196.7" 1297 @®1.200 08/20/2003 196.9" 1295@1.200 4 suspEnsion spri
black boximac tester 02 rimac tester 02 197.1" 1295 1.200  09/20/2003 197.3" 1296@1.200 4
black boxtimac tester 01 \mac tester 01 188.0" 6791 @ 0272472003 248.3" 18300 2
"black boxhtypical suspension spiings tyRical suspensio 183.0" BO0.7 (@ 8.000 02/24/2003 248.3" 2348 @ 10000 2 spension spring
“black boxttypical suspension springs typial suspension 198.5" 678.4 @B.000  02/24/2003 248.3" 1814 @10000 2 shispension spring|
"black boxhtypical suspesion spring typicYl suspesion 198.6" 784 @ B8.000 02/24/2003 248.3" 181.4 @ 10000 2 sukpension spring
“black boxhtypical suspesion sprind typicaNsuspesion B 0 & 06/18/2003 B 0 & 2 valye spring -

Click. in "Graph?' column to gelect or de- s&ecl tests for G{aph\ng Slide buttan right for mare History info.

\ |

iﬂStall” ﬁ CopyOfSpringT es... | @VSnrmgTesteer | 3] CALI}\ I |/~ Walve Spiing Tes...| [ Valve Spring Tes.. II [, Test History hﬂf@m Ve a@@% 4:55 P

lick in thi I
Click in this column \ \____ This column shows the Standard Click and drag slide bar

to show Yes or

name the program will display in to display entire History
:r?;nr(lz;g :((gg.w-ill-le Sf: graph Legend for this te_st. Click Log. Some tests
graphed, if there is on the name to change |t.. marked Yes may be at
room (typically not AI_ter_nate names are p033|bl_e by the bottom of t_he Log
more than 24 graph _T_I_ltTkmg on Format, then Edit and not be visible now.
itles.

lines total).
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Other Graphing Features

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

I . falve Spnng Tester v1.7 | Hendncks1 |

Bark Iﬁ Format  View Graph Tvpe Add Test History Log _ SingleTest Help Click here to print the graph in
l fidd Test to Graph /t‘ cE (.|| all 4l e [a4 color (solid lines).

Print Eolm‘m Click here to print the graph in

- - ; black & white (various styles

Frirtt Black & White [d

x;:i:dgiz Pr.nm;g[nTEihaUSt _______________ of dashed and solid lines).

Exi D ' Click here change the printer

| . N i i i or printer driver, page

orientation, etc.

Cancel
[currently HP Laserdet Il on LPT1:]

) Specific Printer: Options....
[HP Laserdet Ill on LPT1:

[~ Orientation Paper

. ® Portrait Size:  |Letter 81/2x 11 in

o Landscape Source: |Upper Tray
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the graph on the screen, only the graph that is printed.)

. Printed Graph Comments

r2
®1 02

Graph Title |typical valve spring |

hiraph Data Sets [comments available for each Data Set)

Test Comment

Example of 16 £tock 5.0L Mustang [+
valve zprings

Limitg in the Test Options will flag
out zpring rates which fall outside
the range of 240 to 250 lbzfinch.
Mote that Exh #2 iz too high, at

Test Summary

Test Summaries are created by the
program and include Spning Heights,
test imes and dates, etc. They can
not be changed by the user.

Figure 3.15 Adding Information to a Graph Printout (Most of these options have no effect on

Click on these #s to change which Data Set’s (test file’s) comments and title you are working with.

7

Graph Comment [1 u:nmm@mn/graph]

Comparizon of Crane &nd Comp Cams

Include on Graph

) Titles to Uze
Test Summaries

T @ Std Titles __ |o1/ings on Eng 33456
Gr ) Al Titles
See Titles I
Help | LI

and disabled on this screen.

\_ Check or uncheck these 3 options to determine what gets printed, and what options are enabled

Click here to change the Test
Comments (comments which
appear on the Main Screen).
Changes to Data Set 1's
comments (the current test) are
permanent. Changes to other
Data Set’'s comments are
temporary.

This one comment is printed
directly under the graph.

The Titles to Use options give
you a way to reach the Menu in
Figure 3.26 to change the Titles
and Legends of the graph.

Bottom
%00 ' ' ' ’ ’ ing Hei Secti f
1080 1140 1200 1260 1320 1380 1440 1500 1560 1620 1.680 1.740 Spring Height ection o
Printed
Graph

Comparison of Crane and Comp Cams springs on Eng 33456 —

Test Summary and Comments for: typical valve spring —_ Graph
Test Time OpenHt 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 Y~
E.xa_mple 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 Ibs/inch. Note that Exh #2 is too high, at 250.1 Ib/in \

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 1M

Cyl 1 Int 199.0 185.4 171.1 157.2 143.8 130.8 118.4 1065 949 839 733 651 | ~_Test

Cyl 2 Int 199.0 185.6 171.4 157.6 1443 1315 119.0 107.0 954 842 735 652 Comment

Cyl 3 Int 198.5 185.5 171.7 158.2 145.1 132.3 119.9 107.9 96.1 848 737 652

Cyl 4 Int 199.7 186.1 171.8 157.9 144.5 131.6 119.2 107.2 95.7 84.7 742 66.1

Cyl 5 Int 199.6 186.4 172.5 158.9 145.7 132.8 120.4 108.3 966 853 744 659

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

Cyl 7 Int 197.7 185.3 1721 150.0 146.2 1336 121.3 109.2 97.3 856 742 652 |—— Data Table

Cyl 8 Int 196.7 184.6 171.6 158.8 146.1 1336 121.3 109.2 97.2 85.3 73.7 645
Cyl 1 Exh 200.2 199.4 185.0 171.0 157.4 1443 1315 119.1 107.2 956 845 73.7 654

Ey!EExE 2293 1228 185.4 171.5 157.9 144.7 131.8 119.4 107.3 956 843 73.3 64.8
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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.

wi. Yalve Spring Tester v1.1 [ tppical ¥ alve sming ( 5[
Back Fle Fomat View GrapPNype AddTeft Mlstefy Log Muliple Tests Help
RIZEZE] =] baelzl el smrses] The value of each
Al Intake \E{haust N graph line at the
Sl YT [T T T T T T T [ <R 7 cursor Is dlsplayed
: : : ‘ ‘ : ‘ : ‘ : : here.
2000 Cyl 2 Exth 1715
oyl 3 Int 171.7
180.0 Cyl 4 Int 171.8
Cyl 4 Exh 1722
oyl 5 Int 172.5
Cyl 5 Exh 172.3
U & Int 172.7
Cyl & Exh 1719
Cyl 7 Int 172.1
1400 Cyl 7 Exh 171.4
The X value of

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

1200

100.0

a0.0

&0.0
1.150 1.200 1.250 1.300 1.350 1.400 1.450 1.500 1.550 00 1.650 700 1.750 spfing 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 data point for this case is at

the 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

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.

Use New Titles. If a title in the List of New Names is blank, the

This is the list of New names the program will use if you click on
/7 program will use the Standard name.

== 1 ap E and EOEnd v |-
List of 5td Hames izt of Hew Mames
Title: Erk Tqg, Brake Hp_ .. | [+
Grp 1: Current Baszeline =
Ttm 1: EBrk Tg, ft-1lhs=
el Standard name from row selected.
Ttwm 3: BEFC, 1b/HP-hr =x. ..

huickyrudd-mdl

[Tip . . , New name for you to edit. Other options
Click an the itern in the list above yed want ta maodify, 1k M arne include clicking on the Copy Std Name
and any Mew name appearz bela®. vou can modify theMew name. N B| gk Out N Ny butt
Then usze the up and down gefow keys to mowve to the nest ikem. to New or Blan ut New Name buttons.

Std Mame Being H;p'éed Mew H}léﬂ be Editted

[buickirudd-mdl 7 | | 7 |

Click here to close this menu and use

| Copy Std Hame to Hew | Blank Out Hew %E the New names you have entered.

7 Where New names have been left

[Copy All Std to New Names| | Blank Dut Al Kew Names blank, the Standard name will be used.

/7

| use std Titles | usefew Titles

| Cancel | Help
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Changing the scales

Many times you may want to change the scale of the X or Y axis. This may be to show an area in more detail or to match the
scales of a previous graph. The Pro has several ways to change the scales as shown in Figures 3.18 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-
Clicking on these buttons shifts the tally Hold down the shift key while clicking on
graph left, right, up or down. Hold down them and the graph moves farther each step.

the shift key while clicking on them and

the graph moves farther each step. Click here to restore “auto-

scaling”. That is where the
computer picks the scale to
show all the graph in good
B bfme] [ale] e dls] [ela L] v] Bdel t] ¢]ruves]sasct]  detail.

I [ e e e e e e e e e S e S e e e s e ISECEE R eEEE ;
i ' ' ' ' i ' 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
)| corner of the area, then hold
Bk T, flbs the key down and drag the

i [BrakeHP 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

450
400

s GuuUtACELE IELPE: CURE FEERE SRR

300

250

200 """ """ rﬂ “““ r ﬂ if the cursor is turned on.
Z Z : Z : Z ' ' : : Also, start the upper left corner
150 poeoos G it S e e it el alululnietwlnd well away from a graph line or

the program may turn on the
cursor instead.

100 h h H h H h h h h H |
4000 4500 5000 5500 GOOO 6500 70OOO 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 Settings, or Delete them from

araph Scales

Ettings [elete Saved Settings

Opep S aved Settings Save Current - .
" Foice vs Spning Travel Data— | [ Data vz Spring Humber Data 1 Saved settlngs with Delete.
[Max Spring Ht/Comp |H3me.,. lo ] Click on OK to have the graph
|Hin Spring HtYComp 1 ,I.H’iﬁ Spring Humber 1 redrawn to these new scale
A . .
Maimum Force 05— | [Hax ¥ Daia | | The current scale limits are loaded
when this menu opens. Change any or
Minimum Force 0  —rinT Data 135 all these to most any value you want.

yets e o) (L) (e T el el | Click the Turn Autoscaling Off button
oK / to turn Autoscaling Off to enable
® AutoScaling OFF [use specs given abtiove]

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

ll = Data To Graph [graph type) /‘Eﬂl\-"iewllSet Scalesl Click on

‘wihich Tests bo Graph (history log) ) Format, then
AT — T | s e sona— | | Line Styles and
PLTIN—rr—rrresr Intake
E:xhaust

Edit Titles/Legend Thick Lines  » ChOOSG from

Edit Printed Comments and D ata Output 2D Bar Graph i i : H
Grid Style » 3D Bar Graph i i Va.I'IOUS line
249, Back Calor 17 |- SRR - thicknesses or
0 ! 2D or 3D bar
i : graphs.
248 500 SRS S
4000 L <N (B N N o
qzo (N B B B O O e ¥
— | 2D Bar Graph

246.400

245 600

244.800
1.00 2.00 .00 4.00 5.00 6.00 .00 2.00 Cyl #

. Valve Spring Tester ¥1.1 [ Typical Yalve Spring ] 5'
Back File Format ‘ View Graph Type Add Test Historw Log  Mulitple Tests  Help

[ Ful iews | st Seales]

Intake & Exhaust Spring Rate typical valve spring —

— | 3D Bar Graph of Spring Rate
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

Chapter 3 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.

Click on Print or the Printer button

(shown hidden here) for the Printout _
Frint Resultz Chrl+F

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

E'ﬁfalve Spring Tester ¥1.1 Performance Trdg

Erint  Report Types  File  History Log

[t

Options menu shown to the right.
“indowes Printer Setup

This options lets you choose the - i
)‘mgram Frinter Setup

Ext

printer or printer driver being used by

Windows and also page orientation.

T Tas 2

report with these options.

. Print Beport: I]ptiunj: x|
" Test H eport Options ]

esults N

[®/Include Tesl Comments:
Fequest Regort Comment

[T Larger Fonts [print size]

Print Report Using These Specs

Cloze

Tip
See page 141 in
manual far more info.

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

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 wl.1 Performance Trends [ typ
Eile  Quick _ . Stupﬁpcs [aI\r Sling ::mple ” a3 g x|
11 Back [ok] | File Spring Calculation:  Help ]
“TestC | TestSet  New _ ~-aeting Numbering [ Click on File in
I@ Step Inc gpen:ll_'estSSetup !I-':'IIIE [Number of Cylinders to Test Ig j 5 either the Test
ave [est Setup File .
m Open He S Test Schup Fleds j [Number of Intake Valves |-| j 5 8gg;nstrr:;iguptﬁnt
Hi@ T Intake ¥ Print - j [Number of Exhaust ¥alves |1 j E‘ Optior¥s.
105 & Windows Printer Setup haust |5talting # |-| - tc
|Retainer Thickness_in. [ 1 BN || |'Sten Size 14 e 1
Figure 3.23 Print Button
. Graph Options x|
" Graph Specs
|5 prings Intake & E=zhaust
|Data Type  |Forcewvs Spring Trawvel j
" Motes:
Select the options pou want for this graph. Maote M d
that the 1zt 'Diata Type' of ‘Force va Spring any screens an_
Travel draws a graph like on the main screen. menus have a Print
Other 'Data Types' are useful for comparing button. Click on it to
Springs. print that particular
F/ screen or menu.
Make Graph | Help | Cancel | nint
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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.

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
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T s5s ___— [ 1015am 0242442003 | preview. Double click
& |5TAR0S.DA to immediately open it.
L g}iggggi}z Example of 4 nearly identical col springs. ﬂ
P |oTAROS DAT3 | Tecsj,ts can be saved
| |Suspension under V.arlous
1 |swirlmeter. duf categories (folders) to
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[§ Ltcst]-new.dot hd = - large #s of tests.
4 " Folders Click on a different
5 Tip: Click on a name here and a
= different Faolder diff t list of Test
£ | : i examples L ifferent list of Tes
- Files Mat Filtered [all files listed] :;“"-T e?s X ?haenE ;tos ?:E!:él all ] Files will be
8 | . | | oueriee under that Folder displayed. The name
5 y Open Filter Advanced i “Folder” can be
i \Eancpl | \Help | Delete \r\ changed in the
— = ~ : 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
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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.

64



(C) Performance Trends Inc 2003 Valve Spring Tester Chapter 3 Output

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.)
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/ working with.
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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 not contain certain characters, like / \ : | > < * ? “ _ The
program will warn you if you use an illegal character.
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Test files are saved to folders (directories) you have created in the 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

Figure 3.27 Advanced Open or Save Screen
A
either the Open or Save As screen, you pan el =

will obtain the screen shown in Figure Look jn: I 5 Mew j ﬁl

3.27. From here you can access most and

file on the computer on most any disk base-steer Kihgki1 LIMITED LATE
drive. Bts-test Kihgkih LIMITED LATE
Copy of HOWE Kjhgkih LIMITED LATE
Cibl-aarmn Kjhgkih2 Lirrited Late M
Example.wsh Kjhakjh3 LIMITED LATE
Hawe kihakiha nev-32bit-farm

1] |

Tips to Advanced
Users:

i
File name: I Dpen I
Files of type: {41l Files (%) =] Cancel |

If you have a file from another computer, u

from another disk (like a floppy) or Open &5 iead-only g
folder, you can simply copy it into any
folder in the Spring Data folder and it will 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.
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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. i ,
Type in (or pick

& Filter Files from a list for

"~ List Files If ___ tsr?me Sg‘?t,cs) t
Thiz comment or spec }/as thiz relationzhip / To wha% here € condition to

, T z look for. The
|Test Comments j| !Euntalns j| |BU“"TIIE | program treats
/
/ UPPER and

. List Files If ... lower case
®and Cl0Or / [WJUnclude thiz condition also letters the
Thig comment or gpec Hag this relatiohizhip To whahtered here same (bowtie =

ﬂ |Enntains j| |Jﬂh"3'ﬂ" \ | BOWTIE =
: o AN .
: . N\ BowTie).
Ma Int CFM (@ 10" [ Include lhismi‘“ Check here to
M Int CFM Lit Has thiz relationship To what | entered here 'nCqu.e a 2nd.
Max Exh CFM @ 10 | j| [ | | condition. This
bdaw Exb CFR Lift = enables specs in
Intake Layout . .
\ Show only files fitting theze conditions | \ Print list of all files fitting these conditions I this section.
\ \Turn Off Filtering [show all files) | \Help | Mate: Filkered lists will nat include +2.1
\ \ \ files. Click ot Help far rore 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 displaved 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 lbs 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 not find files with the words “Bow Tie” (with a space between Bow|
and Tie) . Therefore, it may be smarter to just look for the word “bow” to avoid this problem. Note, however, that
if you do this, the program will also find tests with the word “elbow” or “crossbow” , for example, in the test
comments.
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3.8 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.

Click on Test Title to Open that Test File.

Click in the Save
column to enter a
: =181 Yes or erase a
eq To: Hendricks Wotorsparts YeS All tests

Figure 3.29 History Log and Options
Click on File, then Open from History Log
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4 results.
Click. on Test Title [1st Column] to Open that test. Click and slide button right for more History 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
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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 lbs/inch. This tester is not very accurate, but is very repeatable (only a 1 Ib/inch spread in data). Another tester comes
up with measurements which vary from 241 to 250 lb/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 Figure A1
the one to use.

e Ifyou want spring specs Repeatable Measurements Accurate Measurements
to prove to a cam produce the same readings, test produce a reading which is close
grinder that these after test, but the reading may to the true reading, which is a

not be the true CFM. reading other accurate flow

springs will work with
their cam grind, for
other people to compare
their springs with, you
are better off with the
accurate tester. Y
e Ifyou must prove the
springs you are selling o
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.

bench testers would get.

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 Ibs. Spring Rates can
be repeatable to within 0.5 Ibs. 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 A 1 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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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).
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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 UpP 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). If it
is, it will ask you if the existing file or folder should be overwritten. Be very careful when overwriting files, as you may
overwrite a new test file with data from an old test file of the same name.

the test files from.

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

Figure A6 Windows Explorer Warnings when Overwriting Test Files

Overwriting a Test File

Confirm File Replace

!53 Thiz folder already containg a file named 'Headnum. pti'
ZF

Wwould you like ta replace the existing file

with this one?

ESY bytes
modified onwednesday, May 19, 1333, 3:28:48 PM

211KE
madified on Tuesday, August 31, 1933, 1:05:24 P

Overwriting an Entire Folder (several files)

Be very careful selecting
this option, as several files
may be overwritten at once.

Confirm Folder Replace

This folder already coptain: a folder named Comba’.

ez to All Mo Cancel
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