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Chapter 1 Introduction

1.1 Overview of Features

The Cam Analyzer program by Performance Trends Inc. is a computer program to help engine builders check their camshafts
for accuracy and proper installation. The program offers options to record, save, graph, organize, open (retrieve), report and
analyze cam lift data recorded from dial indicator and degree wheel data. In addition, cam profile data can be written to a Cam
Dr (tm) file for use in our Engine Analyzer’ Pro' program for detailed engine performance and valve train dynamics simulation.
The Cam Analyzer v2.0 is a unique program which will save cam time and improve the analysis of cam profile cam data.

New features in v2.0 include:

e  User friendly, Windows interface, compatible with Windows 3.1, 95, 98, 2000 and NT (and later for XP, Vista and
Windows 7).

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

e Reads cam files from several other cam programs, like Cam Dr, Cam Pro Plus, Doctor Dr, etc. This one program can let
you compare cam data from several sources.

e  Generate cam profiles from simple inputs like duration at .050” lift, centerline and maximum tappet lift.

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

e Find TDC following a step-by-step procedure. This procedure’s results can be printed separately as a data sheet, very
handy for engine builders.

e Allows several reporting and graphing options for analysis.

e  Ability to write ASCII files for importing data into other computer programs.

e "History Log", keeps a running log of cams 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 try running
the program following the guidelines in 1.4 "Getting Started" and 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.

We are constantly enhancing and advancing this cam measurement and
analysis program. We now have our electronic Cam Test Stand (for fast
and precise “on stand” or “in engine” cam measurements) and are up to
Version 4.0. Appendices 3 - 8 cover all the features we’ve added and have
GREATLY enhanced on this program since this manual was originally
written. Please be sure to read them also.
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1.2 Before You Start

What you will need:

e  Most any computer running Windows 98, ME, XP, 2000, NT, Vista, Windows 7.
e Approximately 20 Megabyte of disk space. (More is required for storing large #s of tests.)

Many terms used by the Cam Analyzer and this user's manual are similar to terms used by other publications, i.e. Duration, Lobe
Lift, Lobe Area, etc. However, these terms may have different definitions. Therefore, read Chapter 2 to see what these terms
mean to the Cam Analyzer.

Occasionally it will be necessary to identify "typos" in the manual, known "bugs" and their "fixes", etc. which were not known
at the time of publication. These will be identified in a file called README.DOC in the Cam Analyzer directory or folder.

To read this file, use Windows Explorer to find the Cam Analyzer directory, usually CA20 under PERFTRNS.PTI. Then
double click on README.DOC. Wordpad will display the contents. This file can also be displayed right in the Cam Analyzer
by clicking on Help at the Main Screen, then clicking on Display Readme.doc File.

Version 3.8 and later installs to the C:\Program Files\Performance Trends\Cam Analyzer v3.8 (sometimes C:\Program
Files(x86)\Performance Trends\Cam Analyzer v3.8) folder.
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1.3 A Word of Caution

This program or manual may make reference to how a particular type of cam may perform in an engine. These references can
be used to judge cam specs, cam profile modifications, etc. However, an engine is a very complex system, which makes exact
suggestions or recommendations about all details impossible. Therefore, the user must recognize:

The software cannot predict the safety of an engine modification or running condition. Please read and follow any safety
precautions as described in this manual. Also, get "expert" opinions before running your engine at an RPM or torque level
higher than what it was originally designed for.

The software cannot make exact predictions because:

e  Much of the input data to the software are estimated.

e Even if the input data were exactly correct, the simplifying assumptions will limit the accuracy.

e Environmental and engine conditions, fuel, the driving situation, etc. are never constant and repeatable.

The software should be used as a guide to:

e Help understand cam profile measurements; what parameters are important and what are the tradeoffs.

e Provide general direction for making modifications. This direction should be verified by other sources like known
authorities, engine and cam books, etc. Never trust one "single source" if it does not make sense.

e Make you think, not think for you. If unexpected results are obtained, take a minute to:

Double check all input data.

Refer back to this manual.

Ask someone else skilled and experienced in the particular area.

Give the retailer or Performance Trends Inc's. Tech Help Line a call for an explanation. (Also, programs are

written by people so it's always possible there may be an error in the calculations. Your call may help us correct

it.)

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 Cam Analyzer from the distribution CD to a hard drive before it will run. To do this, simply install the CD
in your CD Rom drive and the Performance Trends Installation Wizard should automatically start, allowing you to install the

Cam Analyzer 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 Cam Analyzer v4.0 Installer.exe file.

Figure 1.1 Installation Wizard or Bypassing Installation Wizard

E= Performance Trends Installation Wizard -0 x|
— i [ A [ 1 B . . .
IEnglrIlleTl::-zr[Pnlmance P::_grams I[)lag"RTa:lniTnnls = , ara“ ::np::‘ mmamgv- The Insta”atlon leard W|”
nstal is Program iew nstal iz Prograi iew nstal is Program ew )
: : _ Auto-Start when you insert
E hgine Analyzer I Erochure I Drag B acit alyzer I Erochure I Dyrio Datakdite I Erochure I th CD H X th
Engine Analyzer Plus I Brachure I D[agBﬂéAnal}lzer Pra I Brochure I Drag Race DataMite I Eiese I p € program . eres tne
E ngine Analyzer Pro I Erochure I 4 Link Calculator I Brochure I Road Race Datatdite I Erachure I . am Analyzer bUtton to
A
_ o Practice Tree I Brochure I IDataMite System Spec vl Erochure I install this program' You can
[ raine Sulding Toeks also install any or all of the
Install Thl-s Program e — Circle Tla-ckfﬂoad Race :I'DDIS— Datatite 1| "Box' Update Utility I Othel' demO programs on the
Comp. Ratio Cal tor I Brochure I Install This Program Yiew .
~Dther Products ——————————— CD. Click on the Brochure
Cam Afialpzer I Brochure I Roll Center Calculator I Brochure I . I This P vi .
nstal is Program iew
Port Flow Analvzer | Brachure | Circle Track Anabzer | Brachure | ol E Colouitor | Brochure | button by a partlcular product
uel Economy Calculator rochure ot .
Suirl M eter | Bmchurel Suspension Analyzer I Brochurel ——— | o I for a deSCflptlon with
nerta Lalculator rachure H H
Turnble Fizture I Blochurel Trans. Gear Calculator I Brochurel afve o Toch I Bt I illustrations (a brOChUre) of
alve oprng | ester rochure .
Fuel Inj. Calculatar I Brochure I Lap/Seament Timer I Brochure I that program to be dISpIayed.
- § Caoil Spring Tester | Erochure I
 Upcoming Products ————————— Fit Stop MPG Calc I Brochure I
Install This Program View
Circle Track Log Book I Brochure I
Drag Race Clutch I Brochure I
i Stop _ . - .
If you purchased a program. click on that product’s button to install it as described on your
= installation sheet. You can install any of our other programs here az demos to see their features.

To bypass the Installation Wizard, click on Start,
then Run, then Browse from the Run screen
shown below to find the CD Rom, then the
Programs folder on the CD, then the
CA-Win95.exe file in the Programs folder.

Run 2|

Type the name of a program, folder, document, or [nternet
rezource, and YWindows will open it For pou.

Open Dffice Document

Frograms 4

Documents 4

Settings

Search

Open: IH:'\F‘ngramSWS Plifg. exe j

o 't @ &) EE LD &

Cancel | Browsze... |

Windows [Ye Millennium Editic

The first time you run the Cam Analyzer, you will be asked to enter your name as the Registered Owner. During this first
session, you can modify it until you are satisfied. Once you accept the name, the computer will generate a Registered Code #
based on the name. To be eligible for Tech Help, you will need both your registered name and code #, and to have sent in your
registration card. The name you enter should be very similar to the name you enter on the registration card. Click on Help, then
About Cam Analyzer at the Main Screen to review your name and code # .
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1.5 Example to Get You Going

To start the Cam Analyzer, click on Start, then Programs, then Performance Trends, and then Cam Analyzer. Or just click on
the Desktop Icon for Cam Analyzer. During startup of the program, you will be given some introductory tips.

One of these “Tips” will ask if the “last cam you were running should be loaded”. If you have just received the program, this
cam will be an example cam which was loaded at the factory. If you have run the Cam Analyzer before, this will be the last cam

you were working with. If you are just learning the : :
program, it is recommended you answer yes to this Figure 1.1 Introductory Question

question so you have some example data to work FZ Load Last Test ? B

with to understand how the program works.

Do you want ta load the test which you wene nning when you last shut down

i’
After these brief introduction screens and the pragram
questions, you will be left at the Main Screen
shown below: Ho
Figure 1.2 Main Screen
Name of
|E Cam Analyzer ¥2.0 Performance Trends [ XDRAG.PTI ] M= E ;g[]rear:;teSt
File Graphs Reports Test Setup & Cam Specs Find TDC  Preferences ~delp working with
Mew [zhart new test] Chel+M ] Exhaust 2 ]
Open [from all zaved testg] Cirl+0
Open from History Log Test Comments \
Eapm Chl+5 Example of Drag Face Roller Cam \ ﬂ
E 5 Int=280 @050/, 471 Exh=292 (@080, 420 are spe Menu
avens o - | Commands
Open from Floppy Drive  [&:4 Drive) i : Click on one of the T abs here to change ta a different Cam Laobe.
Save to Floppy Drive  [A:5 Drive]
Create Cam Dr File \\
Prink Maif Sereen [te Degree Wheel Iﬁg& | Show Degree Wheel | g-llithﬁn
Prinit Blank ‘work zheet C;IE’C)seen
Windows Printer Setup from
Unlack Program Dpticns different
Save or
E xit Program Clrl+
5 B BTOC |.014
5 G0.BTOC |.018 02d-----
7 AR BTODC |.022
a 50.BTDC |.028 0Adooo--
q 45 BTOC |.035 '
10 |40 BTDC .043 i
11 |35 BTDC .052 = ToC
12 20 DT acd
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From this Main Screen, you can:

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

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

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

Graph or Report the cam for the file you are currently working with.
Change the Preferences options to somewhat customize the program for
your needs.

Get HELP to explain these options by clicking on Help.

Chapter 1 Introduction

Figure 1.3 Graph Options Menu

Select this Type by clicking here

Graph Options

" Graph Specs

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

At the top of the Main Screen, you will see the blue title bar. There you will
notice the name of the current cam is contained in square brackets [ ] (if you
did load in a Cam Test at program startup or opened a file by clicking on
File, then Open). The program has several examples of cams saved in the
Test Libraries’ Example folder right from the factory.

To get started, let's try a couple of Menu commands. Click on the Graph
menu command to open up the graph options menu shown in Figure 1.3.
That Graph Type shown in Figure 1.3 is for intake data. If you want to
include the exhaust lobe also, click on the down arrow to select “Int & Exh
Cam Data”, or some other graph Type.

Quit the program by clicking on File, then Exit.

|TPDE | Int Carn D ata Iﬂ‘
\Graph Lift Yes 7|
(Graph Yelocity s j
|Graph Acceleration s j
[Graph Jerk No =]
Velocity Scale Factor 1] j
|A|::-::el. Scale Factor B0 j
Nerk Scale Factor 5000 j
" Filter Specs
Lift Filtering S J
Vel/Accel/erk Filtering  [pone |

Make Graph | Helpl Ean-::ell F‘rinll

Click on the Make Graph button to | Figure 1.4 Graph from Options Selected in Figure 1.3

roduce the graph shown in Figure w. Cam Analyzer v2.0 [ XDRAG.PTI ]
If4 At the ggra[f)h screen yOu h%lVe Bas{ File Fomat “iew GraphType AddTest HistoryLog Mulitple Tests Help \
several other options available for e[ el T Lels [ o] o> f XLE] $] Fvien]set soced
changing the graph. These options o 0 Analyzerv2zo N e
are available by clicking on the ' : ; '
commands in the menu bar or on 4000 ””””””””””””””””””””””
the buttons at the top of the screen, e D U 20 A N _ Click on
including the Help command. The A0 fommmmmm e b A s Help for an
Help command at this screen (and roney | NN/ S Y ONC N N overview of
most screens) provides a good S S K N N . T your
background on what the various ,/ : \ ! options for
options are. For now, just click on oo0e : : 590 "Séo this
Back at the upper left to return to L e e il el et Sttt
the Main Screen. B S M Click on

B T T P et e ] Back to
; return to

A Test File is made up of the cam R R T [ T P Y the Main
data (cam lift and degree wheel B e Screen
data) and other data like Degree e Crank Deg

Wheel Type, Cam #, Operator,

Comments, etc. This is explained in Section 3.5 "Data Libraries". Click on the Test Setup and Cam Specs command to obtain a

menu as shown in Figure 1.5.
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These specs are
used for calculating
certain outputs (like
valve lift from
rocker ratio and
lash, etc), and they
are useful
descriptions to
remind you of what
this cam 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 #

Figure 1.5 Test Setup and Cam Specs

. Test Options E2
Back [ok] Prnt  Help
" Test Setup " Degree Wheel
[Type of Cam Data [Deg Steps [Type |TDI: -90.B0C-90-T0OC =] Click on
2 =
| Meazured by Hand j| | Sdeg j| most any
= spec or
|Lifter [profile] Type [For Cyl - SEeC
| &aar Solid Roller | name, and
Intake a brief
- Help
Rocker A Ratio 1.6 L
| : (s | description
|A|::tua| Yalve Lazh, in 020 022 is given
[Centerline. deg ATDE [[103.2 | [105.9 here in the
Help
Frame,
7 with a
" Hel _ , page #in
|Ha:||: Lobe Lift_in 469 473 Fiatio fof valve lift to tappet lift, usually 1.3-1.8 for this
— _ _ rocker arm systems. For direct acting sustems enter
[Gross Yalve Lift. in 704 _BFF 1. p4a manual for
: : additional
Dezigned ¥iv Lash, in N
| I | . info.
[Total Cam Advance 1.3 Advance J
[Lobe Seperation. deg | [104.5

in this manual for more info. (For some screens, you will have to click on the Help button for definitions of specs.)

Once you feel comfortable changing specifications in the various menus and making various performance calculations, read
Section 3.5 of this manual called Data Libraries to learn how to save a set of cam 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.
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Chapter 2 Definitions

Chapter 2 Definitions

2.0 Basic Program Operation:

Whenever you start the Cam Analyzer, 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 cam to work with and have not started a new cam, the Main Screen is mostly blank, like Figure 2.1.

If you want to Open a previously
saved cam, you can click on File in
the upper left corner, then click on
Open (from all saved cams). You
will get a screen as shown in Figure
2.2 where you are presented with a list
of saved cams in the Test Library.
Some cams are examples provided by
Performance Trends. As you run
cams yourself and save the results,
you will add many more cams to the
library. These saved files are useful
for making comparisons in the future,
and can be used as cam patterns (or
templates) for new cams (saving you
considerable time by not having to

type in specs which match a past

Figure 2.1 Main Screen Before Opening a Test File
a Port Flow Analyzer ¥3.0 Performance Trends [ ] = e

Eil

Graph Bepot Test Options  Head FlowBench Engine  Preferences  Help

Click on 'File’ in the upper left comer, then select "Hew' to start a new test, or one of the
'Upen’ optionz to open a previous test.

ote: If ztarting a Mew Test, itis usually best to first Open & previous best which iz zsimular to the Mew Test pou
Il be running [similar head specs, similar best litts, similar data ko record, etc.) This previous test will then be
‘patter’ or 'template’ for the Mew Test and will zawve pou from having to tupe in many specs to describe this
Test Thiz alzo ensures consistency between your teste and reduces the poszsibility of emrars,

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

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

cam).

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 cams. For example, all cams
for the company ABC Engines could be
saved under a section name of ABC-
ENG. All 4 cylinder Ford cams could be
saved under a section name of 4CYL-
FORD. This will save considerable time
and confusion when trying to located a
particular cam in the future. To look in
different sections, click on the Folder
name from the list shown at the lower
right of Figure 2.2. The list of cams will
then be updated for that Folder. To pick
a cam, simply click on it from the list of
cams, then click on the Open button.
(For those familiar with computers,
Folders are actually subdirectories or
folders in the CAMDATA folder. The
Name “Folder” can be changed to
something else, like “Customer” in the
Preferences menu.)

Figure 2.2 Main Screen With a Current Test File
OponTestie |

|35 Tests in Library

|Ehusen File: chev194-

150

184Id
b

chev202- 160
chev202- 161
chev210-.160
ddadds
empty-ex_h
ford102
ford103
fullfile

|
jack
1]
junk

cgibbit]
‘chey]94-.150

Y

-

(% Lizst All Files by File Mame

" List bw File Mame [include Head #)
) List by Head # [include File Mame]

Filez Mat Filtered [all filez lizted]

Head #: K.PP-00456

Preview [ma= CFMz corected tao 10"

Intake: Exhaust:

B Wlves: 1 B Wlves: 1

Wl Dz 1.94 Wl Dz 1.5
CFR:128.97 (@ 582  CFM:7E.26 @ 45
704 Phd 04-05-1332

CFM FLOw BEMNCH

ExaMPLE FOR CHEVY HEAD - 500

" Folders

FFEFE
FFEFEF

Tip: Click on a
different Folder
name to display all
the tests zaved

- . hat Folder
0 Filt Ad d| | |fsaidk uhaer ¢
pen I ilter I vance I gades Har
Cancel I Help I Delete I jhnikl bl

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.

|E Cam Analyzer ¥v2.0 Performance Trends [ XDBAG._PTI |

Click on these
tabs to switch
between intake
and exhaust

File " Graphz HReports  Test Setup & Cam Specs Find TDC  Preferences  Help lobes on this
Intake #2 ] Exhaust #2 | particular cam.
" Test & Valye Train Conditi Enter most any
est _ alve Tram Conditions Test Comments test comments
Test Time/Date |1 242 PM 0240741 994| Example of Drag Race Raller Cam | =] here to keep
Rckr Ratio/Lash |'|.5 —— | Int=280 (2 0504 471 Exh=292 (@ 050/ 420 are specs B notes about this
cam or test.
metamﬂmﬁ? | Help: Click on one of the Tabs here to change to a different Cam Lobe.
[est O t k.
D | Move the mouse
" Test Data over an area on
EZ Data Entrp | Generate Degree Wheel Readings Show Degree Wheel I the screen, and
- a Help
Foint | Degree T appet _ e
heel Lift A os description of
PG BTOC that item is given
| gy
F {0 BTDC This summary
I EEE
4 |/ 170 kr6C graph shows
E [ 165 eYoc cam lift from
E | |50BYC each lobe. The
F | |55 BTDC graph for the
E | |50.BTD lobe you are
5 | |45 BTDC : currently
0| [40.BTDC ! displaying is
1|35 BTDC & 4 \P BDC G graphed in color,
2 20 DT g s
\ \ \ blue if intake, red
\ \ \ [ S Y

\
\ N
\_ Click on the graph for that data to be
displaved in the Test Data arid.
Click on Slide Bars to display more Test Data, which

mav not be able to fit on the screen.
Click on a lift in the Test Data grid to enter cam lift.

You can NOT type in Degree Wheel readings directly. They CAN be changed by
clicking on Generate Degree Wheel Button or Clicking in the ‘Point’ column.

L Click either in the first column (Point column) or top row (with titles of the columns) to open up an Edit
menu to change or delete data, etc.

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

If you are working with a particular cam, the data will be presented as shown in Figure 2.3. Notice in Figure 2.3 that a current
cam name is listed at the top in square brackets [ ]. This is the file of cam specs, cam lift data and degree wheel specs which are
currently saved in the Cam Library, and are the data and specs you are currently working with. If you change the cam data or
specs, make a graph or Report, it is for this cam file.

If you click on one of the Menu Commands at the top of the Main Screen, you can be presented with a screen of specs, as shown
in Figure 2.4. Figure 2.4 discusses some of the commands to enter or change settings at this menu.
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Figure 2.4, Explanation of Sections of Typical Menu (Test Setup and Cam Specs Menu)
Names of specs. Click on them for a description in the Help frame in the lower right corner.

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

Drop down combo box. For some specs
(like Cam Advance) you can either type
something in the box, or click on the arrow
button to select a pre-programmed selection.
For most others you can only select from a
list of pre-programmed choices.

w. Test (ptions
Back [ok Frint  Help

" Test #etu* [ " Degree 1l.'.'"ht#:l
|T_1,lpeluf E*m Data [Deg Steps [Type |TD|:I- 90-BODC-90-TDC j|
|Erea’e fru:um\EIED" Cam Specs j| |5 deg j| f
] |

|Lifh.=Ir [pmli‘e] Type I |Fur Cypl #

| 2ad Golid Adler A (v =]
Intake  Exhaust

|Hc+:ker Arm ‘:tatiu |1 q | |1.B |
Actual Valve\Lash, in | l]#l] | |.l]22 |
Centerline, d¢g ATDC i3 |[1059 |
|

A definition of the

Duration @ .450 * 220 | [230

i ] specC you are
Open @ 050 ‘ |E!? | |E currently highlighting
|Eluse @ 050 T |3§.3 | |EI 1 | Help (V_Vorking With) is
|I'-'Ia:r. Lobe Lift_tn | 469 | | 423 | Crank degrees before BEDC whereAappet iz lifted given here with a

‘ - 050" above base circle on operydg ramp. Mumber page # in this
|Erusx Valve Lif‘__ in |_?|]4 | | 677 | will be negative [-] if opening ocfurs after BDC. p 47 manual for more

information.

|Designed Viv L*sh, in |

|Tuta| Cam ﬁdva‘lce 1.3 Advance J
|Luhe Seperatiun\ deg 104.6

\_ Standard menu commands which provide the options for closing this menu (Back),
printing this screen (click on Print), etc. See the sections later in this chapter for
more details on individual menus.
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2.1 Main Screen (Test Data) Inputs

With introduction of Cam Test Stand, these settings have greatly expanded. Check Appendices 4-6.

The Main Screen is shown in Figure 2.5 and is designed to resemble a typical paper data sheet. Like a paper data sheet, you
enter cam lifts for various Degree Wheel readings as needed. The Main Screen is made up of 5 basic sections as shown in
Figure 2.5. These are discussed in the next 5 sections. The rest of this section gives an overview of how a Cam Test is

organized.

Figure 2.5 Main Screen After Opening a Test File

1) Click on these

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

|E Cam Analyzer ¥2.0 Performance Trends [ XDRAG.PTI ] on this cam.
File * Graphs FReports  Test Setup & Cam Specs  Find TDC  Preferences  Help

Intake #1 ] Exhaust #1 L 2) Test Setup
" Test & ¥alve Train Conditions / and Cam SpeCS
) Test Comments summarizes
Test Time/D ate |‘I 242 P 02071 994| Example of Drag Foller Camn ;I some critical
) Int=230 (&, 057471 Exh=232 @050/ 420 are specs
Rckr RatiofLash |1,5 4020 | - | specs, and
CamNumber  [orpCan00d57 | HeR includes a Test
Comments
Test Operator  [lack | section to keep
" Test Data notes about this
. EZ Data Entry | Generate Degree Wheel Readings Don't Show Degree Wheel I test.

Dheel  |Lift
BENETDC 002
005
008

O~ = =
[=p]
o

PairN [leqree Tappet [= 0.5

0.4+
0.31
0.24

0.1+

Click on This
button to either
Show or Don’t
Show the
Degree Wheel
graphic, with the
pointer
identifying the
current Degree
Wheel Reading.

|_—

\
\
\_ 3) This Summary Graph shows how cam lift for the lobes
compare. The lobe you are currently displaying is graphed
in color, blue if intake, red if exhaust.

4) Click on most any cam lift to enter cam lift data or to change it. You can also
click on the EZ Data Entry button for a faster way to enter cam lift data by hand.

2.1.1 Tabs

A cam test is made up of 2 Test Data grids, 1 intake and 1 exhaust, each with a tab as shown in Figure 2.5. You move to
different lobes by clicking on the Tabs at the top of the screen.
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Figure 2.6 Cam # Menu

2.1.2 Test Setup and Cam Specs Assign Cam Number |

|New Cam Humber |I:umpl:aml]l]453 |

Test Time and Date |Last Cam Humber [CompCamDD457 |
This records the time and date at the start of the cam. When a cam is " Pick Format from Old Cam Humbers |
started with the New Test command (click on File, then click on New [Mumbers =
Test at the Main Screen), the computer's current time and date are Increment Up  [increment Up by 1 = ]|

saved as the test time and date. The test time and date can also be

changed by clicking on it here at the Main Screen. " Hew Humber Format

|Enler a Mew Number Format Mo ;I

Rckr Ratio/Lash

[Mew Humber |

T Hotes:
. . . Set 'Enter a Hews Humber Format' to 'Ma’ to use
Describes the rocker arm ratio and valve lash for the lobe being the nest Cam Mumber in sequence. Set 'Enter a

displayed. Click on this item to display the Test Setup and Cam Specs
menu where this data is contained.

Cam Number

MHew Mumber Format® to “es' to use enter a
different number zequence or twpe of number.

Surnrnary of Old Cam Humber Picked:
Cam Murmber: CompCam00457
Faolder/T e=t File: examplez.old/=drag. pt1
Test Time & Date: 10:21 am 03/13/2000

Cam Numbers can be critical for shops installing many cams a year.

Usze Mumber I Helpl Eancell Printl

The program keeps track of #s so you don't assign duplicates or skip #s.

Consistency of Cam # pattern also makes it easy to find cams in the Test Library. If you click on the Cam # spec, the menu of

Figure 2.6 is displayed. This menu lets you pick a new cam # 3 different ways.

1. You can start a new Cam # format if you select Yes for Enter a New Number Format. For example, say you currently are
using 'Johnson0012' as a Cam # for 1 customer Johnson. Now you have a new customer Smith and you want to start with

#s like 'Smith0000'".

2. You can simple use the last Cam # used, incremented up by 1 you select No for Enter a New Number Format.

3. Select No for Enter a New Number Format, then select some other Cam # (not the last Cam #) from the Numbers list, and a
new Cam # will be created from it. This new # will be, either the exact # you picked (typical if you are flowing a cam
which you have already flowed), or incremented up by 1 if you request it (typical if you are working with a new cam but
with the same Cam # format). This is a list of the last 100 Cam #s you have assigned.

If you want to type in most anything you want for a Cam Number, or leave it blank, go to the Preferences menu and set Allow

Direct Entry of Cam Numbers to No.

For Advanced Users: To delete or change #s in this list, use Wordpad or
Notepad and edit the 'headnum.pti' file in the CA20 folder, but keep a backup in
case you make a mistake.

Test Operator

This is the name of the operator who ran the cam. Click on this item for the
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 for the same operator. For example, Bob, Bobby and
Robert may all be for the same guy.

To pick an existing operator name, pick No for Enter a New Operator, then pick
from the Operator list. To enter a New Operator name, pick Yes for Enter a
New Operator, then type in a New Operator name, which will be added to the
list of operator names.

14

Figure 2.7 Operator Name Menu

operator |
|N ew Operator l.lack |

|l:unent Operator l.lack |

" Pick An Operator

Operator  [CETTANG—_———— -

" New Operator

|[Enter a Mew Operator Ho vI

[New Dperator |

" Motes:
Chooze whether to pick an existing Operator
MHame [zet Enter a Mew Operator to 'Mo'] or to
enter a newvs Dperator Mame [zt Enter a Mew
Operator to “res']. A Mew Operator name is
zaved to the list of Operator Mames if you click
on 'Uze Operator' button a the bottam if 'Enter a
MHew Operator’ iz set to ves'.

Use Operator | Help | Cancell Print I
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Test Comments

Test comments are for making most any notes about the cam, unusual observations, customer requirements, etc. These
comments are saved with the cam file and can be printed with the reports and graphs.

Help

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

2.1.3 Summary Graph
The summary graph shows cam lift graphed versus Degree Wheel reading for both the lobes on this particular cam (Figure 2.5).
A useful feature of the Summary Graph is that if you click on a part of the graph for the current lobe (a blue or red graph), that

particular data point will be displayed and highlighted in the Test Data grid. This is a useful feature for finding points which
look “out of line” with the rest of the data.

Figure 2.8 Edit Menus This menu presented if you

click on a Point #. The insert
button is only available if you
click on Point 1, the top row.

w. Edit Test Data Ed

Eraze Column

2.1.4 Test Data Grid

Point

w. Edit Test Data [ x|

Delete the Previous Rows

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

Delete the Hemaining/ﬁ OWsE

Cancel

you cli(;k ona Point #, an Edit T.est Data menu Insert 1 Rdw Advance
shown in Figure 2.8 pops up, letting you edit the — _ - Retard
row you clicked on. Other editing menus are Click ‘Delete Previous Rows' to

available by clicking on the top row, for editing erase this row and all rows above Cancel

columns.

NOTE: Check Appendix 3,4, 5
and 6 for new Edit features.

thiz row. Click 'Delete Remaining
Raowes' to eraze thiz raw and all rowes
below this row. v'ou can MOT
delete individual roves.

Click on Advance or Retard and
program asks how many degrees.

\

\_ Click on top of Degree
w Edit Test Data Wheel Readings column

for this Edit Menu.
Degree Wheel | or this Edit Menu

Eraze Column

; Click on top of Cam Lift
1V column for this Edit Menu.

Cancel

This is the reading on the particular degree
wheel type you have requested in Test Setup and
Cam Specs menu. There are several ways to enter Degree Wheel readings.

e  When you first start a New Test, the Degree Wheel column will be blank. Before you can start entering cam lift data, the
program will display the Generate Degree Wheel Readings menu. There you can specify the starting Degree Wheel point
and the range of Degree Wheel readings you estimate you will need. Click on OK at this menu, and Degree Wheel readings
will be generated for the range you specified.

o After Degree Wheel readings have been generated, you can still click on Generate Degree Wheel Readings to “re-generate”
readings. This could be for extending the range or to correct some type of error you made a previous time you generated
Degree Wheel Readings.

e Ifyou enter cam lift data for the last row at the bottom of the Test Data grid, an additional Degree Wheel reading is
generated automatically in anticipation you may want to enter another cam lift point.

®  You can click on a row in the Point column and the program will present an Edit Options menu shown in Figure 2.8. There
you can add or delete rows, or advance or retard the degree wheel readings.
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The steps between consecutive Degree Wheel Readings is set in the Test Setup and Cam Specs menu, usually 2, 4, 5 or 10
degrees. The smaller the increment, the more precise the cam measurement but the more time required to enter the data. All
Degree Wheel readings for a particular test are at the same increment. You can not insert a Degree Wheel reading at a 2 degree
increment when the other increments are at 4 degrees.

Tappet Lift

Is the cam lift (sometimes called follower, lifter or lobe lift) recorded from the dial indicator as you turn the cam and crank to
each Degree Wheel reading. As lifts are entered, they are automatically graphed in the Summary Graph to help you spot
problems immediately.

2.1.5 Main Screen Commands

The next section discusses some of the commands available at the top of the Main Screen. Most will not be discussed here in
detail, as they are discussed in other sections of this manual.

File (see Figure 2.9 for File Options)

New (start new test) Figure 2.9 File Options at Main Screen
|E Cam Analyzer ¥2.0 Perfformance Trends
Click on File, then New to start a new test. This process will “walk you File Graphs HReports  Test Setup & Cam Specz Fi
through” some critical steps to start with a blank Test Data grid, or to
) ) . Mew [shart new test] Chil+M
keep certain data from the previous cam. Keeping data can save you
considerable time since you don’t have to type in information Which Open [from all saved tests) Chled |
may be the same as the current cam. The New Test command is Ooer from Histary L Te
discussed in full detail in Section 2.6, page 35. PER T History Log .
Save Chil+5 | ]
h
Save As Chil+,
Open (from all saved tests) _ _ -
Open from Floppy Drive (&% Drive] He
This option presents the Open Test File menu discussed in Section 3.5 Save to Floppy Drive  [A:4% Drive]
page 67, Data Libraries. From there you have several options to open a _ [—
previously saved cam file from any place in the Test Library, or from Lreate Cam Dr File |
most any place on the computer, including the floppy disk drive. i i
Frint M ain Screen [te
Frint Blank “Worksheest —
Open (from History Log) Windows Printer Setup I
1
This option presents the History Log, a chronological list of cam files E it Program Crbe En
you have been working with as discussed in Section 3.7, page 75. From T == = | \

there you can review a summary of the last 25 to 100 cams, 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 cam 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.
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Save As
Select Save As if you want to save the current cam and any recent changes to a new name or new folder. You will be presented

with the menu discussed in Section 3.5 page 67 where you can change the cam 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 cam 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.

Create Cam Dr File

The Cam Dr (tm) is a popular computerized cam measurement tool. It stores its data on disk so it can be retrieved later for
analysis by the Cam Dr's software, or used in other software. Performance Trends' Engine Analyzer’ Pro' can read a Cam Dr
file to precisely simulate valve train dynamics and engine performance with your exact cam profile. Therefore, if you want to

create a cam profile file of the current Cam File shown on the Main Screen, you would use this command.

See Section 3.8 for more details.

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.

Graph

The Graph command lets you graph several different types of data from the current cam, either by itself or with data from other
cams for comparisons. The Graph options are discussed in detail is Section 3.3, page 51.

Report

The Report command lets you create Reports of several different types of data from the current cam, either by itself or with data
from other cams (Pro version only) for comparisons. The Report options are discussed in detail is Section 3.1, page 41.
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Test Setup and Cam Specs

The Test Setup and Cam Specs command opens up the Test Setup and Cam Specs menu. There you tell the program what type
of cam data you are working with, what type of degree wheel you are using, etc. Test Setup and Cam Specs are discussed in
detail in Section 2.3, page 21.

Preferences

Preferences let you customize the program for your needs and for your computer and printer. See Section 2.2, page 19.

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

Note: Preferences have

been greatly enhanced in Figure 2.10 Preferences Menu
v3.2 through 4.0. Check w. Preferences
Index and Appendices 3-8 o - S
for these new features. rogram litle Comments 1zcellaneous
|Fil3t |Yuu[ name / COmpany name can | |Defau|l Floppy Dizk Drive i j

géﬁﬁ:?ﬁ:;i;f?:::fihe Second |[go here. See Preferences. || | [# Tests Kept in History Log Iu
top of the Main Screen to Ti_|:|: E niter text [compe_my name, phone #, etc] which |Allnw Mot Smoothing Cam Dr File |+ j

. will appear at top of printouts. _ _
bring up the I"refe'rences |Dut M atriz Graph Printer Mo |=
menu shown in Flgure. " Alternate Liftz for Reports Printer Font .
2.10. Here you can adjust P Printer Fonts A&rial Font j|
some program items to | s& Standard Lifts for Reports Mﬂ |Printed Graph Width, % of Page mgzj
personalize the program 1 |_I]l]3 | 3 |_I]l]E | 5 |_I]2 | Main Screen Graph Lines Thick j
for your needs.
Preferences may also save 2o04 | 4ms5 | 604 || | Test Folder Name in Program [Folder
time by eliminating steps -
you don't require. Select Yes, and the program defaults of (003, .004, |A“"“' Direct Entry of Cam # e j

00, M5, 020 and .040 are uzed for Duration and
Lobe Area reports for reporting data. Select Mo and - -
Mo and the B lifts above which pou can madify wil Restart Showing Help Tips I

Program Title be used for these reports. 0K Cancel | Help |
Comments

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

Alternate Lifts for Reports
Use Standard Lifts for Reports

Special reports which display cam lobe area, durations, and opening and closing events at specific cam lifts. Select Yes for this
spec and the program will use its default low lifts, plus the additional defaults of every .050” lift from .050” up to .500” cam
lift. Select No, and the 6 cam lift input boxes become enabled, where you can enter most any cam lift between 0 and 1 inch.
Now data will be reported at these lifts you have specified.

Note that these are cam lifts. If you want to specify a particular valve lift, you must divide by rocker arm ratio. For example, to
specify .030” valve lift (like .030 valve lash), you would specify .020” (.030/ 1.5 =.020).

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.
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Allow Not Smoothing Cam File

Choose Yes for this specs and an additional option shows up in the Create Cam Dr File menu, which allows the user to pick if
they want the cam data smoothed or not before the Cam Dr File is written. Since we strongly recommend that the data is always
smoothed, this preference is set to No when you first get the Cam Analyzer.

# Tests Kept in History Log

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

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.

Main Screen Graph Lines

This option lets you choose the line thickness of the summary graph of cam lift vs crank degrees on the Main Screen.

Graph Dot Matrix Printer Adjustment

Choose Yes if you are getting breaks in the border around printed graphs (usually Figure 2.11 Cam Number Menu

happens with dot maiix printrs).

[New Cam Humber [CamD00349 |
|Lasl Cam Number |Eaml]l]l]348 |

Test Folder Name in Program

 Pick Format from Old Cam Numbers
The Cam Analyzer saves cams under different folders (directories) under the main Numbers | j|
folder CAMDATA. Some users may prefer to have the 'Folder' be called 'EngFamily'
or 'Customer', depending how they choose to organize their cams. Your entry here of Increment Up [ increment Up by 17|
most any text up to 9 characters is what the program will use to call the different
folders where cam files are stored.

" New Mumber Format

[Enter a New Number Format  [yg j

|New Humber |

Allow Direct Entry of Cam Numbers

" Notes:
Set Enter 4 Mew Mumber Format’ to Mo’ to use
Choose yes, and you can type in most anything you want for a Cam Number, or leave the next Cam Mumber in sequence. Set 'Enter a

Mew Mumber Format' to "es' to uze enter a

it blank. Choose No and the program directs you to a Cam Number menu where you TR DT Ceaam o s ol A e

can check previous numbers which have been used. This menu also directs you to :

create numbers which are in a format of letters followed by numbers, like Séra“r;“ﬂﬂrﬁfbg[d Eaméifgg%%'gzgkm'
ULDYNO000455. This could stand for the 455th UltraDyne (tm) cam you have Folder/Test File: examples. new/rdrag, pti
purchased. If you are in a big shop, with several people creating cam files, No may be UestVine &bEes e Fal Rl
the better choices to keep consistency in numbers.

Use Number | Helpl Eancell Plintl
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2.3 Test Setup and Cam Specs

With introduction of Cam Test Stand, these settings have greatly expanded. Check Appendices 4-6.

The Test Setup and Cam Specs determine what type of cam file you are working with and what data is recorded, lets you enter
specs for producing valve lift curves, and specifies the type of degree wheel you are using.

Type of Cam Data

Click on the down arrow button to
select how the cam lift data was
generated. Choices are basically:
e Entered by hand

e  Generate from cam specs

e Computer Cam File

Figure 2.12 Test Setup and Cam Specs Menu

This “Type of Cam Data” spec is critical. Its setting can
completely change how this screen looks.

Click on File, then Print or Windows

w. Test Optiors

Backflok] Prnt  Help

Printer Setup to print this screen.

Entered by hand is the type you will
use if you are going to measure a
cam using a degree wheel and dial
indicator. If you choose this type,
several specs in this menu are then
not shown as they are not needed
by the program.

Generate from Cam Specs is a
method where the program will
create an entire profile based on
simple specs you will enter in this
menu, like duration, centerline, etc.
This choice will display all Test
Setup specs because they can all be
used to generate the cam profile.
The American aftermarket standard
is .050" lift. Metric and
motorcycles use .040" (1 mm).
Seat timing is also called

'T#st Setup
|Tlf,|pe of Cam Data

|treate fram 050" Cam Specs ﬂ| |5|:Ieg ﬂ|

|D eg Steps

|Fnr Cyl #

= [« =l

|Lifter [profile] Type
| &aar Solid Roller

m
=
=
-]
=
[
-

=l =
ol g
=
1]
—
[=r]

|Flncker Arm R atio

[Actual Valve Lash, in .020 .022
|Eenterline, deg ATDC 108 110
|Duration @ 050 " 220 232
|Dpen @ 050 " 2 46
[Cloge @ .050 ™ 38 &

[Max Lobe Lift. in .469 423
|Gross Valve Lift. in 704 677
|Designed ¥lv Lash, in 022 024
|Tutal Cam Advance 1.0 Advance jJ

09.0

|

|Lnbe Seperation, deg

" Degree Wheel

=

|T}'IJB |TDE -90-BDC-90-TDC

" Help
Click on the down arrow buttan to select how the
cam lift data was generated. If you select 'Generate
from Cam Specs’, vou can alzo specify the tappet lift
frarm which duration and opening/clozing events are
measured. American aftermarket standard i 050",
tdetic and motorcpcles use 040" [1 mm). Seat
timing is also called ‘advertized' duration and is not az
accurate a method. p 44

'advertised' duration and is not as

accurate a method. The Deg Steps spec becomes disabled (dimmed to gray and you can not change it) because the program
always uses 2 deg steps for generating profiles. Note: The Cam Analyzer is NOT a cam design program, and the profiles
generated are only approximations of a particular cam profile.

Computer Cam File is used if you have opened up a cam file which was created by some other type of computer program or cam

measurement system. Typical cam file formats that the Cam Analyzer can read include:

e From Cam Dr File
From Cam Pro File
From Comp Cam's File - Intake

From Dr Doctor File - Intake
From Dr Doctor File - Exhaust
From S96 File - Intake

From S96 File - Exhaust
From Andrews File - Intake
From Andrews File - Exhaust

From Comp Cam's File - Exhaust
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Usually these Computer Cam File types are entered by the program itself when you open one of these types of cam files from
the Cam Library. See Section 3.6, Opening Other Cam File Formats.

Deg Steps
Click on the down arrow button to select how many degrees between each cam lift measurement. The smaller this number the

more readings required (if you are entering data by hand) or the more readings generated (if you are generating from the simple
cam specs).

Lifter (profile) Type

This combo box lets you pick the type of lifter and the “steepness” or “aggressiveness” of the cam’s profiles. The combinations
consist of:

Hyd vs Solid Hydraulic vs Solid lash adjustment
Flat vs Roller Aggressiveness or steepness of the profile (Roller being more aggressive)
Mild vs Agr Aggressiveness or steepness of the profile (Agr being more aggressive)

The choice of Hydraulic vs Solid is the most important as this dictates the use of a lash setting. The other choices simply
determine differences in the steepness of the profile for the same Max Lobe Lift.. Most truly aggressive cams or roller cams
have more Max Lobe Lift for a given duration, and milder or hydraulic cams have less Max Lobe Lift.

For Cyl #

Click on the down arrow button to select the Cylinder # for this particular cam lobe. This is mainly used when you are
measuring a cam lobe or reading a cam file.

Important: The specs below may update (change) as you change other specs. For example, if
you change a centerline, the Total Cam Advance number changes to reflect the new centerline.

Rocker Arm Ratio

Identifies the ratio between tappet lift and valve lift. Generally rocker arm ratios vary between 1.3 to 2.0. For valve trains with
no rocker arms, for example overhead cam systems with directing acting tappets, enter 1. See Figure 2.13. The Pro assumes the
ratio is constant although actual rocker arm ratios vary slightly with valve lift.

22



(C) Performance Trends Inc 2000 Cam Analyzer Chapter 2 Definitions

Figure 2.13, Various Valve Train Designs & Estimated Rocker Arm Ratios

Pushrod End Plivot Direct Acting
Overhead Valve Overhead Cam Overhead Cam
R.A.R. = 1.3-1.7 R.A.R. = 1.3-1.7 R.A.R. = 1.0
~— —_— B —
~. S ~t—
~t— S~ e
~4. S
— ~— —~—t—

Actual Lash @ Valve, in

Identifies the lash or clearance in inches between the valve tip and its actuator, generally the rocker arm. If you have specified a
hydraulic Lifter (profile) Type, this spec is disabled.

Notes: This spec works with the Designed Valve Lash spec. If you specify an Actual Valve Lash nearly the same as the
Designed Valve Lash, the valve will be opened as the cam profile was designed. If you specify a smaller Actual Valve Lash
than the Designed Valve Lash, the valve will be opened longer and higher than what the cam was designed for. And vice versa,
if you specify a larger Actual Valve Lash than the Designed Valve Lash, the valve will be opened less time and less lift than
what the cam was designed for.

Centerline, deg ATDC

Is the location of the maximum lift point on the cam profile. If you are letting the program generate a standard cam profile, this
is also exactly half way between the open and closing point because the program only generates the same opening and closing
profile (a symetric lobe). This is not necessarily the case if you are working with a Cam File or Measuring a Cam by hand ,
which may have very different opening and closing profiles.

Duration @ xxx

Is the number of crank degrees where the tappet is lifted to the cam lift specified as the Lift for Rating Events above base circle.

Opening @ xxx

Identifies crankshaft degrees before top dead center where the tappet has been lifted to the Rated Tappet Lift above Base Circle
on the opening ramp. (Rated Tappet Lift is specified previously.) This value is generally available on your "cam card" or in cam
catalogs. If this event occurs after top dead center, enter a negative value. For example, if it is reported as 4 degrees after top
dead center, enter -4.
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Closing @ xxx

Identifies crankshaft degrees before top dead center where the tappet has been lowered to the Rated Tappet Lift above Base
Circle on the closing ramp. (Rated Tappet Lift is specified previously.) This value is generally available on your "cam card" or
in cam catalogs. It is highly unlikely, but if this event occurs before bottom dead center, enter a negative value. For example, if
it is reported as 4 degrees before bottom dead center, enter -4.

Max Lobe Lift, in

Identifies how high the cam lobe lifts the tappet above Base Circle in inches. If you are given "gross valve lift" by the cam
grinder, divide by the rocker arm ratio assumed by the cam grinder to obtain gross or maximum tappet lift. Note that the rocker
arm ratio assumed by the cam grinder may not be the rocker arm ratio you are actually using.

Gross Intake Valve Lift, in

Is the maximum lift of the valve with NO valve lash (even if it is a mechanical cam with valve lash). Mathematically it is Max
Lobe Lift multiplied by rocker arm ratio. This is the standard way most cam grinders rate their cams for valve lift, sometimes
called Advertised Lift. This number is calculated from other specs in this menu and can not be entered directly.

Note: If you are not using (specifying in the program) the same Rocker Arm Ratios as what the cam
grinder is assuming, this number will not match the cam grinder’s catalog or advertised lift.

Designed Valve Lash, in

Is the valve lash the cam grinder recommends you use, or what the cam was ground for. See Actual Lash @ Valve above.

Total Cam Advance

This combo box lets you either pick an advance, retard or “straight up” cam timing by clicking on the arrow key, or you can type
in an advance or retard in degrees directly. If you just enter a number, a number with a + sign (ex. +4) or a number followed by
the letters “adv”, the program assumes it is number of degrees of cam advance. If you just enter a number with a - sign (ex. -4)
or a number followed by the letters “ret”, the program assumes it is number of degrees of cam retard.

Total cam advance is based on the current Intake and Exhaust Centerlines. If the centerlines are equal, Total Advance is set to 0
or straight up by the program. This method of using Total Cam Advance should match cam specs used by most cam grinders.

To change cam timing from how it was ground by the cam grinder you will need a special set of timing gears or an offset timing

pin, key or bushing. In general, advancing the cam will give more lower end torque while giving up some top end HP; and
retarding will give up low end torque to gain top end HP.
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Lobe Separation, cam deg

Is the separation between the intake and exhaust centerlines in cam (not crankshaft) degrees, and is the standard method used by
most cam grinders. This number is calculated from other specs in this menu and can not be entered directly.

Keep Orig File's Lobe Separation
This spec is only visible if you are working with a Cam Dr or Cam Pro Plus file, cam files which have both intake and exhaust
lobes. Select 'Yes' to keep the Lobe Separation which was originally measured with the cam. This separation is displayed in the

Lobe Separation box and the Exhaust Lobe Centerline spec is disabled. Select 'No' to enable Exhaust Centerline so you can
specify any Lobe Separation.

Degree Wheel
Type

Click on the down arrow button to select the type of degree wheel you will use for measuring the cam. A simple sketch will be
made of the wheel below.

Figure 2.14 Different Degree Wheel Types

0-90-180-270-0 TDC - 90 - BDC -90 - TDC 0-90-180-90-0

Note: If you are testing a cam out of the engine, like in a Vee block, you will have to make up a special degree wheel or modify
the marks of an existing degree wheel. You would double the reading on a normal wheel to obtain the new reading on a wheel
mounted on the cam. For example, for a 0 - 90 - 180 - 270 - 360/0 wheel, the readings would now 0 - 180 - 360/0 - 180 - 360/0.
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2.4 Find TDC

The Cam Analyzer has a separate menu for helping you find Top Dead Center (TDC). You must have the degree wheel correctly

Cam Analyzer

indexed to your crankshaft
before recording cam lift
numbers if cam #iming numbers
are important. To do this, you
must find TDC accurately. For
example, if you are only
interested in duration at .050”,
maximum lobe lift, acceleration
and velocity graphs, etc., cam
timing and indexing the degree
wheel is not important. If you
want to know centerlines, cam
advance, opening and closing
events at .050”, then cam
timing is important. If you
don’t understand the difference,
then you should always find
TDC so you can index your
degree wheel correctly.

Figure 2.15 Menu for Finding TDC

" Find TDC for Degree Wheel
|1] Select Method to Determine TDC

| Dial Indicatar to meazure piston position j|

Dane j

|2] Set Approximate TDC and Zero

|3] Enter Reading at .050", ATDC 33
|4] Enter Reading at 050", BTDC 320

3565 Dane j

|E] Adjust Pointerwheel to Read TDC j

|Dperatur |Ja.;k j|
Engine #00433 w TRW flat top piztons |

|5] Rotate Crank to Read

|Eumment

" Instructions for Each 5tep
Enter the first degree wheel reading an the opening ramp,
uzually this iz for the firgt point about 001" above baze circle.
D s

OK [keep data) |
Print |

Cancel I

\ Help |

\___ A brief description of each step is given here for the step
currently highlighted.

This screen is meant to be used
as a step-by-step procedure.
You should do step 3 before
you do step 4, etc. Therefore,
start at the top, Step 1, and work your way down the screen.

Example 4.1 shows how this menu is used for finding TDC.

Check Appendix 5 for finding TDC with the Cam Test Stand.

1) Select Method to Determine TDC

Step 1: Click on the down arrow button to select the method of determining TDC. The first method uses a dial indicator to
measure piston position close to TDC. The 2nd method uses some mechanical stop to limit piston travel to approximately .050"
from TDC. See Figures 2.16 and 2.17. Your choice here will change many of the other inputs and steps on this screen.

Method 1 uses a dial indicator to measure out 2 points on either side of TDC. A disadvantage of Method 1 is that
the heads must be removed (or you need a special dial indicator which can access the piston dome through the spark
plug hole.)

Method 2 uses a mechanical stop in the cylinder or head. A stop can be a stiff bar bolted to the engine deck as shown in

Figure 2.17. Or it can be a spark plug body with the porcelain removed and a bolt welded in its place This type can be used

with the head installed, but can bend (introducing errors), damage a piston with a complicated dome, or not work at all

depending on spark plug installation angle. The stop will contact the piston at the same distance from TDC with the crank

on cither side of TDC. Two disadvantages of Method 2 include:

e Possible damage to the piston if too much force is used to seat the piston against the stop.

e Depending on the design of stop, you may have to remove and adjust or file the stop if the degree wheel readings do
not fall into the range allowed by the Cam Analyzer.
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Figure 2.16 Hardware Required and Installation for Method 1, Dial Indicator Method

Typical Dial Indicator Special Type Dial
(measures vertical motion) "Test" Indicator

Steps for Method 1

2) Set Approximate TDC and Zero

Step 2: Position #1's piston to the highest point in the bore (approximately TDC). Install your degree wheel on the crank and
pointer to read approximately TDC. Install your dial indicator and set it to read approximately .000". Choose 'Done' when
done.

3) Enter Reading at .050", ATDC

Step 3: Rotate the crank CLOCKWISE until the dial indicator reads exactly .050". Enter the degree wheel reading at this point.

4) Enter Reading at .050", BTDC

Step 4: Rotate the crank COUNTER-CLOCKWISE until the dial indicator again reads exactly .050" on the other side of TDC.
Enter the degree wheel reading at this point.

5) Rotate Crank to Read

Step 5: WITHOUT LOOSENING the degree wheel or adjusting the pointer, rotate the crank CLOCKWISE until the pointer
reads the number as calculated by the program. This is shown in Figure 2.15 on previous page. Cyl #1's piston is now exactly
at TDC. Choose 'Done' when done.
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6) Adjust Pointer/Wheel to Read TDC
Step 6: WITHOUT MOVING CRANK OR PISTON, adjust the pointer (or loosen and rotate the degree wheel) until the pointer

and wheel read exactly TDC. Choose 'Done' when done.

Operator

If you want, type in an Operator Name or click on the down arrow key to select from the list of operator names which have
already been used.

Comment

If you want, enter most any comment of up to 40 characters to be stored with this file and printed with this screen if you choose
to print this screen.

Figure 2.17 Hardware Required and Installation for Method 2, Mechanical Stop Method
"Stiff Bar" Type Stop "Spark Plug" Type Stop

Steps for Method 2
2) Set Approx TDC, CCW, Install Stop

Step 2: Position #1's piston to the highest point in the bore (approximately TDC). Install your degree wheel on the crank and
pointer to read approximately TDC. Rotate Crank COUNTER-Clockwise about 10-40 degrees. Install the 'Stop' and adjust it so
it touches the piston top in this range of degree readings. Choose 'Done' when done.
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3) Enter CCW Reading at Stop, ATDC

Step 3: Continue rotating the crank COUNTER-Clockwise almost a full revolution until the piston touches the stop. Enter the
degree wheel reading at this point.

4) Enter Reading at Stop, BTDC

Step 4: Rotate the crank CLOCKWISE almost a full revolution until the piston again touches the stop. Enter the degree wheel
reading at this point.

5) Rotate Crank to Read

Step 5: WITHOUT LOOSENING the degree wheel or adjusting the pointer, REMOVE THE STOP. Then rotate the crank
CLOCKWISE until the pointer reads the number as calculated by the program. This is shown in Figure 2.15 on previous page.
Cyl #1's piston is now exactly at TDC. Choose 'Done' when done.

6) Adjust Pointer/Wheel to Read TDC

Step 6: WITHOUT MOVING CRANK OR PISTON, adjust the pointer (or loosen and rotate the degree wheel) until the pointer
and wheel read exactly TDC. Choose 'Done' when done.

Background

As the piston approaches TDC, there

is a relationship between the Figure 2.18 Relationship Between Piston’s Distance from TDC and

crankshaft angle from TDC in degrees | Crank Angle from TDC
and the distance the piston is from

TDC in inches. The same relationship
essentially is true as the piston leaves

TDC. See Figure 2.18. Piston
Distance

If we could accurately measure Down from

exactly when the piston was .000 TDC in inches

inches from TDC, we would know
where TDC was on the crank.
However, we can not reliably measure
piston movement that accurately. As
Figure 2.19 shows, a small error in
piston distance from TDC in the
region close to TDC creates a large |

error in TDC determination.
TDC
Instead, we select a piston position a
fair distance away from TDC, for Crank Angle from TDC
example .050". Here an error in

piston position only produces a small

error in crank angle. By finding this same piston position on both sides of TDC, and splitting the difference, TDC can be found
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very accurately. See Figure 2.20. Note that the distance from TDC picked is not important, just that the same distance is used
on both sides of TDC.

Figure 2.19 lllustration of Small Error Measuring Piston Distance for TDC Produces Large Error
in Finding the Crank Angle for TDC

Piston Distance
Down from TDC
in Inches

.000

Area of possible TDC measurement —

Figure 2.20 lllustration of "Split the Difference" Method, Where a Small Error Measuring Piston
Distance for TDC Produces Small Error in Finding the Crank Angle for TDC

Piston Distance
Down from TDC
in Inches

Area of possible TDC measurement

True TDC
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2.5 Generate Degree Wheel Readings

When you start to enter Cam Lift data after starting a New Test, or when you click on the Generate Degree Wheel Readings

button, the program presents the menu shown in Figure 2.21. At this screen, you basically enter the first Degree Wheel
Reading, the Crank Degree Step size, and expected total duration for the lobe. A preview is given and a graphical representation
of the span of degree wheel readings is drawn on a typical degree wheel.

First Degree Wheel
Reading

Enter the first degree wheel
reading on the opening ramp,
usually this is for the first point
about .001" above base circle.

Before/After TDC

Click on the down arrow key to
select the degree wheel's
notation of either Before or
After Top Dead Center (TDC)
or Bottom Dead Center (BDC).
Check the Degree Wheel
drawing to see if the pointer is
drawn at the correct position.

Crank Deg Steps

Click on the down arrow button

" Generate Degree Wheel Readings

Figure 2.21 Menu for Generating Degree Wheel Readings

w. Generate Degree Wheel BReadings

|First Degree Wheel Reading
|Befure.Mlter TDC

c+ I
lpefoeTOC 7]
| 4 deq j|
| 330 deg =]

Deg. Wheel Type | TpC-0-BDC-90- x|
Preview [54. btdc, B0. bidc, 56, bidc . 68, abdc |
|

|Elank Deg Steps

|Estimaled Duration

\

" Help
Enter the fitzt degree wheel reading on the opening
ramp, uzualy thiz iz for the firgt point about 007"
above basd circle. p s

\]K [generate degrees) I

Help \I Cancel I Print I

Span of Degree Wheel Readings is drawn
on degree wheel, starting with black mark.

)

Last Degree Wheel reading is shown by gray mark.

Preview of Degree Wheel Readings which will be generated.

to select how many crank degrees between each cam lift measurement. The smaller this number the more readings required (if
you are entering data by hand) or the more readings generated (if you are generating from the simple cam specs).

Estimated Duration

Click on the down arrow button to select the number of degrees you estimate you will measure on this cam lobe. You can

always add more if you need to.

Deg. Wheel Type

Click on the down arrow button to select the type of degree wheel you will use for measuring the cam. A simple sketch will be
made of the wheel to the right. The Deg. Wheel Type defaults to the type picked in the Test Setup menu. Should you change it
in this screen, it is also changed in the Test Setup menu.
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2.6 New Test Menu:

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 2.22. Getting a new cam started right is very important for making the test
accurate and easy. (Also see Example 4.1 for more details on the New Test menu.)

Figure 2.22 New Test Menu

When starting a New Test, it is - )
4 Critical specs for the new test are listed here at the top.

often best to first Open a

previous cam which is similar to Click here to start a New Test based on these settings.

the New Test you will be . Starting a New Test E
running (similar cam specs, Start Mew Test Cancel [don't start new test) Help

similar degree wheel, etc.) This ;

3 X > File Mame for Operator for . Cam # for Folder Mame for
previous cam will then be the New Test New Test haicE New Test New Test ﬂl
'pattern’ or 'template' for the [SCRLTRKPTT | Pack | [Fre=dnnzz | [ examples =
If‘IeW EeSt, an‘ti “t”” save you . " Pick Which Specs to Keep. based on current file [ XCRLTRK.PTI ]

rom having to type in specs to g " : :
. . . |k i Degres \Wheel Type: TDC -390 -BDOC - 30 - TOC in 4 deges
describe this Ne“{ Test. This : | See Specs gteps for & Solid lifter [follower] cam.
also ensures consistency
v Test C i
between.y.o}lr cams and reduces I Test Comments Example of Circle Track Roller Cam -
the possibility of errors. Int=260 @ 050/.435 Exh=260 @ 0507435 are
specs
If the current cam is not a good
'pattern’ for this new cam (or if |~
there currently is no cam Oiice a Mew Test fe started, you can easily eraze or modify most any of Test Setup spec. l
displayed), you can abort / |
starting this new test by clicking
on 'Cancel (don't start new test)' These are the comments which you can
at the top of the New Test modify. Uncheck Test Comments to start with
screen. Then click on 'File' at blank comments for the New Test.
the top, left of the Main Screen ) o
and select one of the 'Open’ A summary of the current settings is given here.
options to open a past test to .
P p p Click on these buttons to see the current Test Setup.
serve as a pattern.
L Click here to Check or Uncheck these options. Checking means you

If you do start with a blank cam
(which may be the case when
you first get this program), or

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.

want to modify some specs from the previous cam by clicking on the 'See Specs' buttons for Test Setup. Click on Help at this
menu for more info on how to enter these specs.

When you close out the Test Setup menu, you are brought back to the New Test screen. Most Test Setup specs can be changed
once the test has started with no problems.

Four 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 Cam Data for the new cam you are starting.
The program fills in a default name of the current cam name, but increments 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. See Section 3.5 for a descriptions of valid file names.

2. Operator for New Test is the name of the operator for this cam. 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 cam test.

3. Cam # for New Test is critical for shops who use a cam numbering system. Click on Assign to create a new Cam # based
on the last Cam # assigned (incremented up by 1) or to start with a new type of Cam #. (If you want to type in most
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L]
anything you want for a Cam Number, or leave it blank, go to the Preferences menu and set Allow Direct Entry of Cam

Numbers to No.)

4. Folder Name for New Test is the folder in the CAMDATA folder where the cam 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 cams supplied with the program, and can VOT be used
for your cams.

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 them 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 EZ Data Entry

This screen shows you EZ Data Entry screen which can save you considerable time and keep you from making mistakes when
entering cam lift data. (Also see Example 4.1 for more details.)

Pick which data row from the Test
Data grid you want to work with.
Click here to pick from all rows.

Click here to move
&1 x| up or down 1 row.

Figure 2.23 Screen for EZ Data Entry
Click here to bring up the EZ Data Entry screen

Beportzs  Test Setup & Cam Specs Find TDC Pre
Type in a lift
DLz | "Datanint / [Lift / héll?e or watch
7/ - ’

_ ‘ . - - % .03 L .
Test & Yalve Train Conditions Test Commer | |"l 48. BTDC J _ - Fhe p.rogram fill
Test [Tlime/Date  (1:04 pm 03/15/2000 | [Example of Circ Eet S : Nudga Up > | |=] in a lift when

Int=260 (@, 050 stimate Mext Lift [inzert ;
Reky Ratio/Lash [15 / 026 | " @ N Nudge Down < | %/l;)u Ech:;k o?
Cam{Number  [Reed00022 | [Flick this buttgy o £an use the Left or RiaMarrow keysyo lHudae” -y oo buttans.
a pointer to the Liftz up or dpwn._ Lze t_he IzeMNey to esyi riste the: NUdge buttons.
Tesk Dperator |.Jau:k | highlighted in tt st Yalve it point. Click on HelpNgr mord ifao.
N\ \
'Telt D ata N Click th
| I EZ Data Entiy | Generate Degree Wheel Readings Show Degree Wheel i b It(; On( ese
uttons (or use
Paint |Degree Tappet |« o e o o o e e e o e o e e el
Wheel  |Lift o | | | | the key
1 [B0.BTDC 000 : : ! : equivalents of
2_|se.etoc 001 0,003 -p----- A A A ; ine Insert ';g
3 52 BTDC |.002 ' ' ' '
4 003 | | : : : and right arrow
5 [aa8TDC 0.0024---4b----- ST SIS RIS 4 key) to quickly
B |40.BTDC ! : ! ! estimate the
f |36.BTDC 0,001 : : : : next cam lift,
8 |32 BTDC L B N I e e ! then nudge
?D gf g{gg ! ! ! ! (adjust) it up or
T 120 8700 0.000 5 ; ; i down to match
e - 270 TDC 450 BDC 630 the dial

;ﬂs:.art| Nna&s e Hﬂﬂﬂﬂﬂﬂ@ ::IH%@B@% 115 PM indicator.

The principle behind this screen is that if you can estimate a cam lift based on the previous 2 cam lift numbers. For example, if
the previous cam lifts were .002 and .003, a reasonable estimate of the next cam lift would be .004. If you were setting at a
blank row where the previous 2 rows had .002 and .003 as the cam lifts, you could click on the Estimate Next Lift button and the
program would fill in .004. Now, if the dial indicator is actually showing .005, you can “Nudge” .004 up to .005 by clicking on
the Nudge Up button twice (each click is .0005 inches).

Many times it is easier to press keyboard keys than repositioning the mouse and clicking on a particular button. The EZ Data
Entry screen allows you to do this. See Figure 2.24. You can use the 4 arrow keys on the lower right side of the keyboard, plus
the O (or insert) key from the number keypad also on the left side of the keyboard. These 5 keys let you do everything you need
to do that the mouse can do in this screen. On laptops without a number keypad, the 0 key or Insert key will work as the 0 key
on the number keypad.

The general EZ Data Entry procedure would consist of:

1. Pressing the Insert Key to estimate the lift for the current row based on the 2 previous rows

2. Pressing the left or right arrow keys to get the estimated lift to match the actual lift (Nudge up or down as necessary).
3. Pressing the down arrow key to advance to the next row.
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4. Repeating steps 1 - 3.

Until you get used to this process, this may not
seem any faster than typing in numbers.
However, with a little practice you can save
considerable time and avoid mistakes.

Notes:

If you have typed a cam lift umber into the Lift
box, the keys may not work until you click on a
button with the mouse or choose a Data Point
with the mouse.

There must be accurate cam lifts already entered into the 2 rows before the current row for the program to accurately estimate
the next cam lift. Therefore, this process works best if you start at the 3rd row of a lobe (after typing in the first 2 lifts) and

work steadily through the entire lobe.

Menu Commands

Close

Cam Analyzer Chapter 2 Definitions

Figure 2.24 Using Keys for EZ Data Entry

Nudge lift
Move up 1 row up .0005”

Y

Nudge lift down
.0005”

\
| =

o)
Ins

L

Move down 1 row /
Estimate Next Lift

Closes this screen and returns you to the Main Screen.

Help

Brings up “on screen” help.
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Chapter 3 Output

The Cam Analyzer provides several ways to view and output the cam results, 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

Data Libraries for recording cam data 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.

Name of current Test File Open from History Log
displays a chronological

log of test files you have

|E Cam Analy:zer v2.0 Performance Trends [ XCRLTREK.PTI ] recently worked with
Fle Graphs Reports TestSetup & CamSpecs Find TDC  Prefersfces  Help (started new, opened,
Mew [start new test) Chrl+M ] Exhaust $#1 ] made graphs_or reports
of, etc.) Section 3.7.
Dpen\[from all saved tests]/ﬁ
en Nom Histary Log Test Eummgnlts
Sxe %:%A4;'rﬁacEkHE:gE[DE(:_:T|DUf.4JD SIE SpECE J Savmg_optlons.to Save
Heik e e - a test file are discussed
Dbs%ipp}l Drive/m Help: Click on one of the T abs here to change to a different Cam Lobe. in Section 3.5.
Savek ppy Drive [A:% Drive]
Create Cam Dr File Opening OptlIOI"IS to
open a previously
Frint b ain Screen te Degree Wheel Readings | Show Degree Wheel | saved test file are
Frint Blank " orksheet discussed in Section
“Windowes Printer Setup 3.5.
Eai Progam ___ ks Although Print options
3 |58 BTDC |.008 _ are limited on the Main
4 |52 BTDC |.009 IS e Screen, most menus
5 |48 BTDC |03 have a Print button to
B |44 BTDC |.018 0.34+----- print that menu, or a
B 0. BTDC 1055 File command which
g8 3B BTDC 032 oqdLooo. l Pri .
5 |32 BTOC | 041 ists flnt options .
10|28 BTDC |.080 . gnAder it. See Section
e o ||
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Figure 3.2 Report Options Menu
3.1 Reports Roport Optons B

" Repont Specs

Type | Int Walve Data j'

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

Also check Appendix 5, 6 for new report features.

[
[
|Report Acceleration Ma j
[]

|Report Jerk Ma
Type Sealing {1t el/ecdlerk by 1000 (std] = |
|Report Data Every 15 degrees j
Several types of Reports can be picked by clicking on the down arrow key of
this combo box. Depending on your choice, several options in this menu may Degrees | hark TDC and BOC Only =
be enabled or disabled. These types are discussed in upcoming sections.
Report L|ft " Filter Specs
Report Velocity Lift Filtering fore .

Report Acceleration Vel/Accel/derk Filtering  [Heay  ~
Report Jerk

L

Make Report | Helpl Eancell Frintl

Pick Yes for any of these 4 data types to be included in the report.

Lift is the Cam Lift data either kept as cam lift or converted to Valve Lift based on the specified lash and Rocker Arm Ratio in
the Test Setup specs.

Velocity is the rate of change of lift, or the derivative of lift (in mathematical terms). The units are Inches per cam degree, or
thousandths of inch per cam degree if you have set the Scaling spec in the Reports Menu to “Multiply Vel/Accel/Jerk by 1000”.
For example, if the report shows Velocity is 1.377 and Scaling is set to “Multiply Vel/Accel/Jerk by 10007, the actual velocity is
.001377 inches per degree.

Acceleration is the rate of change of velocity, or the derivative of velocity (in mathematical terms). The units are Inches per
cam degree per cam degree (inches/deg?), or thousandths of inch per cam degree per cam degree if you have set the Scaling spec
in the Reports Menu to “Multiply Vel/Accel/Jerk by 1000”. For example, if the report shows Acceleration is .1377 and Scaling
is set to “Multiply Vel/Accel/Jerk by 10007, the actual acceleration is .0001377 inches per degree.

Jerk is the rate of change of acceleration, or the derivative of acceleration (in mathematical terms). The units are Inches per
cam degree per cam degree per cam degree (inches/deg’), or thousandths of inch per cam degree per cam degree per cam degree
if you have set the Scaling spec in the Reports Menu to “Multiply Vel/Accel/Jerk by 1000”. For example, if the report shows
Jerk is .01377 and Scaling is set to “Multiply Vel/Accel/Jerk by 10007, the actual jerk is .00001377 inches per degree.

For some Report Types, like a Duration Report, these specs are not needed and are disabled (dimmed to gray and you can not
change them).

Table 3.1 Units of Measure for Cam and Valve Data

Data Type Units of Measure (for Scaling set to “Don’t Mult Vel/Accel/Jerk by 1000”) *
Lift inches

Velocity inches/cam degree

Acceleration inches/cam degree/cam degree (inches/cam degree?)

Jerk inches/cam degree/cam degree/cam degree (inches/cam degree®)

* If you set “Multiply Vel/Accel/Jerk by 1000 to Yes, then inches are turned in thousandths of an inch.
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Scaling

Select “Mult Vel/Accel/Jerk by 1000” and the Velocity, Acceleration and Jerk values are multiplied by 1000, so they are more
similar to the lift numbers. Select “Don’t Mult Vel/Accel/Jerk” and they are reported in actual inches/deg, inches/deg’, or
inches/deg’.

Report Data Every

Click on the down arrow key of this combo box. to pick how often to report data. The smaller the number, the more detailed
and longer the report.

Degrees

Click on the down arrow key of this combo box. to pick how the degrees should be labeled for the report.

1. Mark TDC and BDC where only top and bottom dead center are marked. All other degrees are labeled in universal degrees
(0 - 720).

2. Mark like Degree
Wheel where degrees
are marked like the

Figure 3.3 lllustration of Various Amounts of Filtering on Cam Lift

degree wheel you see No Filtering Lift Filtering = None Lift Filtering = Some

on the Main Screen. (as done when Lift (as done when Lift (as done for either type
This can be very Filtering = None and Filtering = None and of data measured by
confusing should you program is analyzing program is analyzing cam computer or by hand.)
choose to export this computer measured file lift data recorded by hand.)

data as an ASCII file. like Cam Dr.)

3. Mark all as numbers
(ie 60-720) where all
degrees are marked in
universal degrees.
This is the best choice
should you want to
export this data as an
ASCII file.

Filter Specs
Lift Filtering

Cam analysis almost
always requires various
amounts of filtering or smoothing of measured data. That is because minor measurement errors exist in the cam lift or crank
degree measurements, even those done with very precise instruments. The effect of these small measurement errors are greatly
magnified when velocity, acceleration, and jerk calculations are made.

Figure 3.3 gives some idea of how the lift curve and data would look with various amounts of filtering. Note that Figure 3.3 is
somewhat exaggerated so the idea of filtering can be seen.

Choose None, and the cam lift data entered by hand is only smoothed one time. Cam lift data from computerized cam
measurement systems (like a Cam Dr file) is not smoothed. (Precise computerized measurements may not require additional
smoothing.) Choosing None for computerized cam files may be necessary to more accurately see what the computerized cam
measurement systems actually measured, or to find defects measured in the actual cam lobe.
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By choosing Some, the Figure 3.4 Acceleration Curves from Lift Data Measured by Hand
program will perform

additional filtering
(smoothing) of the cam lift
profile. This additional
filtering will be barely
noticeable in the lift graphs or
reports. However it does
have a significant impact on
calculated velocity,
acceleration and jerk. Figure
3.4 shows how additional
filtering also smoothes out
the acceleration curves. For
this reason, additional
filtering is always
recommended when a Cam
Dr (tm) file is created.

Lift Filtering = None Lift Filtering = Some

Cam Analyzer v2.0
1.0000

5000 4000

noon

oooo

-.6000

-1.0000

P00 — (I (R (A [ R (R [PPSR [ [ [ [ [

The advantages of additional filtering include:
e Filtering can reduce the effect of minor measurement errors.
e  The resulting cam lift profile (and velocity and acceleration) should be more like what the cam grinder intended to grind.
e  You can preview the cam profile created when you make a Cam Dr file.

The disadvantages to additional filtering include:
e Additional calculation time is required for reports and graphs.
e Possibility of "smoothing over" some real defect in a cam profile. See Figure 3.5.

Vel/Accel/Jerk Filtering

This combo box lets you add additional filtering (smoothing) to only the velocity, acceleration and jerk data. Usually, these data
types require at least Some filtering, with Moderate and Heavy required sometimes with Acceleration and usually with Jerk.
Figure 3.4 shows the effect of additional filtering on Velocity and Acceleration.

Figure 3.5 Cam Lift Curves from Cam Dr File (measured by computer instruments)
Lift Filtering = None Lift Filtering = Some

1400 . : [ - Ad400 po-oooo g o ________ r
AZO0 F oo o e -------- F AZ00 L om e m - m oo -
4000 f--ommmmdoe oA oo = 100 T T 7.k R S L
.0800 ; e R L 0800 F-------+ e ———————— —
= 1 e e -------- h 0600 e ﬂ ----- 5 |_It_qr_|p,_’g__ = _h

Real Defect : : Hides :

shows up : i Redl Defect

o400 : : : 0400 : : : s
2330 240 2340 TDC 3TC 330 340 350 TDC 370
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As a “rule of thumb”, you want to use the minimum filtering available that
still produces relatively smooth data graphs. Do NOT over-filter by
specifying more filtering than you need.

Figure 3.18 (page 55 in the Graph section) shows some roughness in Acceleration when Filtering = None, however Velocity
looks good. Setting Filtering = Moderate definitely smoothed out the Acceleration graph, but perhaps too much. Velocity is
probably over-filtered. Figure 3.18 shows that the Velocity data is probably most accurate with Filtering = None, and the
Acceleration data would probably be best with Filtering = Some.

Table 3.2 Recommended Filtering

Type of Data Graphed | Recommended Vel/Accel/Jerk Filtering
Velocity None, sometimes Some
Acceleration Some, sometimes Moderate
Jerk Moderate to Heavy
Report Types

Int & Exh Cam Data
Int Cam Data

Exh Cam Data

Int & Exh Valve Data
Int Valve Data

Exh Valve Data

These reports let you pick the type of data (lift, velocity, acceleration and/or jerk) to be included in the report. See Figure 3.2,
page 41. The data can be for the intake lobe, exhaust lobe or both; and for either valve data or cam data. Cam results will be
very similar to the Cam Lift data you measured, and similar to most computerized cam checking results. Valve data will use the
Rocker Arm Ratio and lash specs (no lash if the Type of profile is specified as hydraulic) settings in the Test Setup and Cam
Specs menu. Valve lift is calculated from cam lift as follows:

Valve Lift = ( Cam Lift x Rocker Arm Ratio ) - Valve Lash
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Figure 3.6 Portion of Int & Exh Data Report Summary of
|E Cam Analyzer v2.0 Performance Trends [ XCRLTRK.PTI ] Critical specs for
[ Fri Hepurt%pes Help(F1] =& x] this testand
FepoNaol: Cam Data  Test Time: 10:21 Ak 03/05/1934 Ewventz Bafed at 050" Tappet Lift head.
it %9 23 EE S0 R B Ts ow Gmr g
Ewh: 1123 & 615 188 3773 434 ES1 15 08 G62Advance The data you
selected to
Int Crank !n Cam Lift, !nt\EQ\'v'eL !nt Ealm Acc, !nl E.':Lm Jik, Exh Crank !Ex; report appears
Degrees inches infdg 1000 infdg™2 x 1000 |in/dg™3 x 1000 |Degrees inc ) \
296 000 0000 000000 85 0l in columns with
300 Np44 1.1395 117918 a0 01 the name of -
305 ) 1.6224 -.05709 a5 0t the data in this
310 0114 2.1758 -.022591 100 K3 top row.
215 0175 2.8365 - 011517 105 0
320 0251 3.5062 -.013854 110 Kik
325 0348 4.2399 - 009454 115 KT :
330 0459 9557 —AT? 20 .l Click on Report
335 0591 58657 003459 125 0l Types to bring
340 0745 6.36 012614 130 0t up the Reports
345 .092 7.0186 .019710 135 KT Option menu
350 1106 7.6207 024467 140 1. again to
355 1306 81185 031547 145 KT change a
TDC 1524 85026 039931 150 1 report option.
365 1752 8.7476 047959 155 BT
370 1983 8.8516 054460 160 2 Select either
375 2214 88227 053398 165 2 Print option to
380 2445 86534 _D4E955 170 21 print this
‘:l’il: I AL A AR IR _;‘rl rnnr\rf

Int & Exh Raw Data

This Report simply restates the raw data recorded on the Test Data grid for each lobe. If you select this Report all specs in the
Reports menu are disabled. Generally, raw data is only useful for finding errors in data which occurred during the cam
measurement test. For example, during analysis of data, one data point looks "out of line" from the others. By examining the
raw data, you may discover that a lift was entered as .233 when it should have been .223.

Int & Exh Duration

Int Duration

Exh Duration

These Report types display the duration of the lobe at various lift points. The lifts the program uses for determining lifts are at
every .050” of cam lift starting at .050” up to .500”. In addition, there are 6 lifts which the user can specify in the Preferences

menu, discussed in Section 2.2 on page 19. Usually these are lower lifts like .006, .020, etc. These are lifts which may be used
for valve lash, and which may be used by a particular cam grinder to advertised durations.

Note that these are cam lifts. If you want to check a particular valve lift, you must divide by rocker arm ratio. For example, to
check .030” valve lift (like .030 valve lash), you would check .020” (.030/ 1.5 =.020).
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Figure 3.7 Portion of Int & Exh Duration Report

|E Cam Analyzer ¥2.0 Performance Trends [XCRLTRE.PTI ] M= E
L. Back Prirt Report Tupes  Help(F1] - |5|5|
_ : Report of: Cam Data Test Time: 10:21 AM 03405/1334 This Report
| CLine  Dwur Open  Cloge  LbArea f I+ Lift R&AR  Lazh  LbSepdddy  Owerlap shows opening
Comments Int; 1078 2589 283 BOE 426 BB 1B 028 1071 471 and closin
- : Exh: 1123 2604 E15 : 773 424 BBl 15 028 B2 Advance 9
events and
Lift  (Int Open Int Close /‘Iﬂur Exh Open Exh Cloze Exh Dur duration at
003 ¢ 85.2 327.9 946 54.0 328.6 various lifts.
LN 830 3237 92.5 52.1 3246
006 \| 794 6.2 88.7 48 4 37
015 698 296.7 796 379 297 4
020 65.9 289.1 76.0 34.1 290.0
040 Lt vy 267.2 65.6 23.0 268.7
050 ) h0.6 2h819 61.5 18.8 260 4
100 (12.8 228.0 46.3 3.2 2295
150 |05 34.5 9.0 205.5
200 (104 12.4 238 -20.4 183.4
22h0 [-21.2 15 12.8 -31.8 161.0
300 |-33.1 -10.5 136.4 0. -44 2 136.5 These lower lifts
350 |[-47.3 -24 6 108.1 -13.2 -b8. 6 108.2 .
400 |-66.8 -43. 4 69.8 -32.7 782 691 Ijol;rg:ggk;r;%
450
=00 eve!’lts can be
set in the
Preferences
menu.
Int & Exh Lobe Area Figure 3.8, Definition of Lobe Area
Int Lobe Area . .
Exh Lobe Area sons High Lobe Area
This Report contains Lobe Area measurements is 3800
addition to a simple duration measurement. Lobe 23200 Duration at

area is defined in Figure 3.8, and is the “Area
Under the Cam Lift Curve”. For example, a

2800 .200” cam lift

roller with more aggressive opening and closing 2400 Low
ramps will have more Lobe Area than a gentler 2000 « > Lobe
flat tappet cam, even though they have the same 1600 Area
duration at .050” and max lift.

1200

.agno

o400

.aono
Int & Exh LArea+Dur Report 240 200 TDC 420 480 BDC 600
Int LArea+Dur Report Duration is measured in Crank Degrees
Exh LArea+Dur Report Lobe Area is measured in Cam Degrees x Cam Lift, or

Degree x Inches

These types of report basically combine the
outputs from the Duration and Lobe Area reports. See Figure 3.10.
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Figure 3.9 Lobe Area Report
L> Back Print Report Types  Help(F1)
Report of: CamData  Test Time: 10:21 Ak 03/05/1934  Ewentz Rated at 080" Tapy
CLine  Dur Open Cloge LbArea LbLit WLt RaR Lash  LbSep.
Eh| Comments |\ 1075 28 263 s0E we0 4% 53 15 DB 1071
Exh: 1123 2604 E1.5 188 3773 434 BER1 15 028 G52 Ad
Lift  (Int Dur Int High Lobe|Int Low Lobe |Exh Dur Exh High Exh Low
Area Area Lobe Area Lobe Area
.003 : .50 37.10 328.6 .50 37.23
004 (3237 _Bb6 36.94 3246 .66 37.07
006 (3162 .98 36.62 37 .98 36.75
015 (2967 2.36 35.24 297 .4 2.36 35.37
020 2891 3.09 34.51 290.0 3.10 34.64
040 |267.2 5.86 31.74 268.7 5.B8 31.85
.050 |258.9 7.18 30.42 260.4 7.2 30.53
00 |228.0 13.24 24.36 229.5 13.30 24.43
150 (2038 18.63 18.97 2055 18.73 19.00
200 (1821 23.45 14.15 183.4 23.59 14.14
250 (1603 27.73 9.87 161.0 27.90 983
300 (1364 31.45 6.15 1365 31.62 6.11
350 (1081 34.52 3.08 108.2 34.70 304
400 |69.8 36.78 .82 69.1 36.95 78
450
500
Figure 3.10 Int & Exh LArea+Dur Report
E Cam Analyzer ¥2.0 Performance Trends: [ XCRLTRE_PTI ] MmEE
L. Back Print Report Types  Help[F1] ;lilﬂ
Feport of Cam Data  Test Time: 10021 A 03/05/19394  Eventz Rated at 050" Tappet Lift
Cline Dur Open Cloze LbArea LbLift WivLik BAR Lash  LbSepfédy  Owerlap
% Comments | |\ ;g 2509 283 G506 3760 43 653 15 0% 1071 471
Exh: 1123 26804 E1.5 188 37Y3 434 E51 156 028 52 Advance
Lift Open Cloze Duration High Lobe Area (Low Lobe Area =
Intake nita Intake Intake Intake Intake o
003 62.7 852 3279 .50 3710
004 607 83.0 3237 .6b 36.94
006 h6.8 79.4 316.2 .98 36.62
015 46.9 69.8 296.7 2.36 3h24
020 432 65.9 2891 3.09 34.51
040 325 LT 267.2 Note that the
050 283 h0.6 2589 exhaust data
100 12.8 352 228.0 comes at the
.150 0.5 232 203.8 d of this
200 10.4 12.4 182.1 end o
_250 -21.2 1.5 160.3 report, not on
300 331 105 136.4 the right side of
350 -47.3 -24.6 108.1 the report as in
_400 -66.8 -43.4 69.8 other reports.
450
500
E xhaust Exhaust Exhaust Exhaust Exhaus Exhaust -
a0 n4C a0 a0 — iThursday, March 16, 2000
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3.2 ASCII Data Files

You may want to use the results from the Cam Analyzer in other software packages. This could be for additional graph
capabilities, statistical analysis, data basing, etc. Once you have created a Report (as shown in Section 3.1), click on File to
write the results to an ASCII file with a name of your choosing. The ASCII File command is possible any time a Report is
displayed on the screen.

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

Note: ASCII files can be of several different formats and most will not be readable by programs expecting computer files from
Cam Drs or Cam Pro Plus measurement systems. These file formats are very specific and must be created by the measurement
system software. Cam Dr files can be created by the Cam Analyzer and are discussed in Section 3.8.

Versions 3.8 and 4.0 have added features for Figure 3.11 ASCII Files Options Menu
ASCII files. Check Appendix 5 and 6. Click on File from
Report Screen for
ASCII File menu
|E Cam Analpzer v2.0 Perfoomance Trendsz [ XCELTRE.FP
ASC” Flle Optlons Lo Back Print Report Types  File Help(F1]
Report of: CamData  Test Time: 10:27 A
Enmmenlsl CLine  Dur Open  Close  LbAre:
lumbe 1M1 O ppl={=ln] a0 EncC I_.I'BD
Comma Separated | B ove os ASCIIFie K348
. . . . Int Crank t Can
Select this option to insert commas between data points. Leave Degrees ASCIl File Options | |/dg™
this unchecked for data to be arranged in evenly spaced columns. 300 [ Comma Separated 884
35 X Include Text 658
‘3327 [ Conwert to Columns g?:
Include Text Toc A24
3?5 |FI|B Name ID“EI3 545
De-select (uncheck) this option to strip out all titles and letters, 390 - 826
leaving only numbers Ll Save File | Cancel | .
: 420 351
435 Tip 197
450 Enter a walid file name [no path] to zave 341
Convert to Col umns 465 &SI file ko Port Flow &nalyzer folder. 399
480 Refer to page 98 and 102 in User's 262
95 b arwal for defimtions of Optiorns. 489
If you do not select this option, data will be written to the file EI 294
much like it is displayed in the Report on the screen. Select this 525 370 73069 --1936

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 Cam Analyzer folder (directory), the folder which contains the CA.EXE
program file.

There are certain limitations for file names, including:
. Names can only be 11 characters long.
. Names can not contain certain characters, like commas (,), plus signs (+), or spaces ( ). The program will warn you if
you use an illegal character.
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. Only 1 period (.) can be used and it can only be toward the end of the file name. The program will warn you if you use
a period in the wrong spot.

See Section 3.5 for more details on file names
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3.3 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 3.12 shows a typical graph and descriptions of some of the basic graph screen items.

Check Appendices 3 - 7 for several recently added graph features.

Figure 3.12 Primary Graph Screen Iltems

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 flow data and specs

Graph Legend, which
describes the data

w. Cam Analyzer v2.0 [ XCRLTRK.PTI ] graphed_ This includes
Bagk File " Forfat  “iew Graph Type Add Test History Log  Single Test  Help Name of the Test Results
ol [ B [ 1] L] ] [ ] [ ] <ll2 ] [ 2 ] el e el ol ] @ | Futview] St Seales] | file, Type of Data, which
Cam Analyzer v2.0 reedﬂﬂﬂzly data goes with which file,
DO [ m . |Int Cam Liffinches if any multiplier is applied
: ; to the data. You can
4000 LT 1 dskljsdacam222_— gso click on Data Type
3600 T U, Y AR i [Exh Cam Liftinches names and the
corresponding data line
3200 il A T RN R I it Sieints o Mt Rty : will flash. This is useful

2800 bommm b NN | to find a particular line

when several are

2400 fommmebee bt LR ] graphed. In the Pro
version, names in the

e e O e | 17 7 R A R (e I Legend can be changed

i ORPRPRPRIS SR TR R RSO/ R SR ASPMPRON T1  R R ; by clicking on Format,

; then Edit Titles/Legend.

O I e A L ’
.Uauq e .

040q4

.onaa

660 Crank Deg

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

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

Data graph lines. The style and thickness of these lines can be changed by clicking on
Format, then Line Style.

L 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 data which can be graphed: - -
e  Cam Data like cam lift, cam acceleration, etc. Flgure 3.13 Graph Optlons Menu

e Valve Data like valve lift, valve acceleration, etc. Graph Options %] |

" Graph Specs

For these 2 data types, you can select intake and or exhaust lift, velocity, Type | T & Exh Cam Diata - |

acceleration and jerk; and various scaling and filtering options, which are —— :

set in the Graph Options menu. See Figure 3.13. Graph Lift Tes j
[Graph Yelocity Yes 7]
|E raph Acceleration Y -

Graph Type (e ]
[Graph Jerk Mo =]

Several types of graphs can be picked by clicking on the down arrow key Welocity Scale Factor | 5 j

of this combo box to select Intake, Exhaust or both for graphing Cam or L Scale Fact

Valve Data. rccel. Scale Factor |—|1 o facto) =]
Nerk Scale Factor 5 j

Graph Lift " Filter Specs

Graph Velocity Lift Filtering Some 7]

Graph Acceleration Wel/Accel/derk Filtering [ pone =l

Graph Jerk

Make Graph | Helpl Eancell Frintl

Pick Yes for any of these 4 data types and that data will be included in the

graph.

Lift is the Cam Lift data either kept as cam lift or converted to Valve Lift based on the specified lash and Rocker Arm Ratio in
the Test Setup specs.

Velocity is the rate of change of lift, or the derivative of lift (in mathematical terms). The units are Inches per cam degree.

Acceleration is the rate of change of velocity, or the derivative of velocity (in mathematical terms). The units are Inches per
cam degree per cam degree (inches/deg?).

Jerk is the rate of change of acceleration, or the derivative of acceleration (in mathematical terms). The units are Inches per
cam degree per cam degree per cam degree (inches/deg’).

Table 3.3 Units of Measure for Cam Data

Data Type Units of Measure

Lift inches

Velocity inches/cam degree

Acceleration inches/cam degree/cam degree (inches/cam degree®)

Jerk inches/cam degree/cam degree/cam degree (inches/cam degree®)

Velocity Scale Factor
Acceleration Scale Factor
Jerk Scale Factor

Click on these combo boxes to pick the number by which velocity, acceleration or jerk will be multiplied by. If you pick 1 (no
change), then these data types will be graphed exactly as they are calculated, which is quite small compared to lift. See Figure
3.14. If you are only graphing, say velocity, it is usually best to select a Scale Factor of 1 (no change). Then you can read the
velocity directly off the graph. However, if you include velocity with valve or cam lift, then a multiplier of 20 to 100 works
well. Table 3.4 shows some recommendations for Scale Factors.
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Table 3.4 Recommended Scale Factors

Data Type Recommended Scale Factor When Graphing with Lift Also
Velocity 50

Acceleration 100

Jerk 500

Figure 3.14 Effect of Velocity Scale Factor

Velocity x 50 shows up well

w.Cam Analyzer vZ2.0 [ XCRLTRK_PTI ]

Velocity x 1 (no factor) does not show up

w Cam Analyzer v2.0 [ XCRLTRK.PTI |

Back File Format

reed000zz

Int Cam Lift,inches
I
I
I

B S Feeasay ESSESEee Seesas

reed000z2

int Cam Liftinches
'
'
'

T e PeemSTes

4000 4000

3000 3000

.2000 2000

o000 1000

.nooo 0ooo

-1000 -1000

B O e T R e e S e e e e S e e e S e e e S e S e S S S S S S S S S SR S S S s
SBO00 fommmm ok B0 mm s e
B T DT T Bt T B SEEE TR SRR
B el kel e e e et Crank Deg L e e e e e e e Crank Deg

Filter Specs

Lift Filtering No Filtering

(as done when Lift
Filtering = None and
program is analyzing
computer measured file
like Cam Dr.)

Cam analysis almost
always requires various
amounts of filtering or
smoothing of measured
data. That is because
minor measurement
errors exist in the cam lift
or crank degree
measurements, even those
done with very precise
instruments. The effect
of these small
measurement errors are
greatly magnified when
velocity and acceleration
calculations are made.

Figure 3.15 gives some
idea of how the lift curve
and data would look with
various amounts of

Lift Filtering = None

Figure 3.15 lllustration of Various Amounts of Filtering on Cam Lift

Lift Filtering = Some

(as done for either type
of data measured by
computer or by hand.)

(as done when Lift
Filtering = None and
program is analyzing cam
lift data recorded by hand.)

53



(C) Performance Trends Inc 2000 Cam Analyzer Chapter 3 Output

filtering. Note that Figure
3.15 is somewhat exaggerated
so the idea of filtering can be

seen. Lift Filtering = None Lift Filtering = Some

Figure 3.16 Acceleration Curves from Lift Data Measured by Hand

Choose None, and the cam lift gy SAM Analyzer v2.0 . ‘ ‘ . o CCUGIE =00 N N N .
data entered by hand is only ' ' ‘ ' ‘ ‘ ' | | ' ' ' ' '
smoothed one time. Cam lift
data from computerized cam
measurement systems (like a
Cam Dr file) is not smoothed.
(Precise computerized
measurements may not require
additional smoothing.)
Choosing None for . . | . | | . | | . . . .
computerized cam files may be | L. I I (I I (I el (— (— I I I
best so you can more
accurately see what the
computerized cam measurement systems actually measured, or to find defects measured in the actual cam lobe.

5000 5000

00oo

00oo

-5000 -.5000

-1.0000 -1.0000

Figure 3.17 Cam Lift Curves from Cam Dr File (measured by computer instruments)

Lift Filtering = None Lift Filtering = Some
RIE N IS IR S TE TSIy o R - HENIN e sa s s T
A200 po-nnnn- FRR Y A e - 4200 p---mn--
000 p------- bt R L 4000 F------- 1
0800 p-------3#~----\q-------- - F 0800 p-------1
Real Defect
600 F---F--- LR LR $hows-u-p AE00 F---4---
0400 : : : : 0400
330 340 350 TOC i 330 340 360 TOC 370

By choosing Some, the program will perform additional filtering (smoothing) of the cam lift profile. This additional filtering
will be barely noticeable in the lift graphs or reports. However it does have a significant impact on calculated velocity,
acceleration and jerk. Figure 3.16 shows how additional filtering also smoothes out the acceleration curves. For this reason,
additional filtering is always recommended when a Cam Dr (tm) file is created.
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L]
The advantages of additional filtering include:
e Filtering can reduce the effect of minor measurement errors.

e  The resulting cam lift profile (and velocity and acceleration) should be more like what the cam grinder intended to grind.
®  You can preview the cam profile created when you make a Cam Dr file.

The disadvantages to additional filtering include:
e Additional calculation time is required for reports and graphs.
e Possibility of "smoothing over" some real defect in a cam profile. See Figure 3.17.

Vel/Accel/Jerk Filtering

This combo box lets you add additional filtering (smoothing) to only the velocity, acceleration and jerk data. Usually, these data
types require at least Some filtering, with Moderate and Heavy required sometimes with Acceleration and usually with Jerk.
Figure 3.18 shows the effect of additional filtering on Velocity and Acceleration.

Figure 3.18 Example of Vel/Accel/Jerk Filtering

Vel/Accel/Jerk Filtering = None Vel/Accell/Jerk Filtering = Moderate

w Cam Analyzer v2.0 [ XCRLTRK.PTI | [x] w Cam Analyzer v2.0 [ XCRLTRK.PTI ]

Back File Fomat View (GraphType AddTest HistoyLog Single Test Help Back File Fomat View Graph Type Add Test Histowlog Single Test Help

e[ el=[el= [ o [+]> o] £ rumies]se seaed [ [l T [ <[5 o [+ [o =T ] ¢ [raviea]sezcaeq

Cam Analyzer v2.0 esd00022

Cam Analyzer v2.0 resdonnz2
B0 fomm mm o fmmm o dmm o mmm g e e S | [mtcam Littinehas Tt A s U i m
5000 ; ; ; ‘ : ; : i ; i : :

.4000

4000 SEI

3000 .2400

1600
.2000

0800
1000

0000

aoog

-.0800
-.1000

- 1600

K -2400

-.3000 -3200

-.4000 ..4000

-.5000

Crank Deg B el e e e i Crank Deg

As a “rule of thumb”, you want to use the minimum filtering available that
still produces relatively smooth data graphs. Do NOT over-filter by
specifying more filtering than you need.

Figure 3.18 shows some roughness in Acceleration when Filtering = None, however Velocity looks good. Setting Filtering =
Moderate definitely smoothed out the Acceleration graph, but perhaps too much. Velocity is probably definitely over-filtered.

Figure 3.18 shows that the Velocity data is probably most accurate with Filtering = None, and the Acceleration data would
probably be best with Filtering = Some.

Table 3.5 Recommended Filtering

Type of Data Graphed | Recommended Vel/Accel/Jerk Filtering
Velocity None, sometimes Some

Acceleration Some, sometimes Moderate

Jerk Moderate to Heavy
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Graphs Comparing More Than 1 Test

There are 3 basic types of cam files which can be graphed:

e  Current cam results. These are the cam results of the cam file which you are working with on the Main Screen.

o Tests marked in the History Log. These are the cam results which you previously graphed, started new, opened, etc.
which you have marked “Yes” to graph in the History Log (see Section 3.7).

e Add Test lets you pick any cam from the Test Library to add to the top of the History Log, and mark as a cam 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 cams, as long as there is room for the Legends (labels) for each graph on the right side of the
graph. Usually this ends up being about 24 graph lines, which could be 6 cams with 4 graph lines (for example, Int & Exh
Valve Lift and Valve Acceleration).

Figure 3.19 History Log (See Section 3.7 for more details.)
Click on the History Button or the History menu item to display the History Log.
Click on Single Test to graph only the Current Test.

N

w Cam Analyzer w20 [ XCRLTRE.PTI ]
Petmat  View [Graph Type  Add T

Back File

Hizhom

Log  Mulitple Testz  Help

ENEE

= Tl o] X @ ] Fuview | set Sealed]

Cam Analyzer v2.0

4800

4000

3200

2400

600

w Test History

- - L -

R [

reed00022
Int Cam Liftinches

< |

Graph Testz Marked es' raph Current Test Onlp Clear [eraze] Higtory Frint Help

Test File and Path Graph?|Sid Graph Tile [Save? [Cam # [IntLitt [Dwr [TestDate -
hewampleswrltrk. ph ez reed00022 Reed000Z22 436" 2884 03/05/1934
hexamples.newhsdrag.ph compoarnd0457 CompCam00457 470" 2797 |02/07/1934
hexamples. newtaerltrk, pti reed00022 Feed0002z2 436" | 2584

hewamples. newudB0E0-z. (07 ultradyne00344 UlraDyne00244 | 436" 2584

hexamples. newtecB034-z 104 compeamd0457 CompCamO0457 | 470" 2797
hemamplestccB094-¢ 104 Yes ccB094-2.04 A70" |22 04/06/1934
Wmy-testehoam-mark. cp3 dzkhjzdacamzz? " 030642000
hewamplesiboss 02 a2 camli00347 " 0E/13/1934
SexamplezibE0605hE. cpl cam0347 " 06131934 -

3

Click. in 'Graph? column to select or d/a-seleu:t tests‘ur araphing. Slide button right for more Histony info. [Ijvr. meas. at .050"]

Click in this column
to show Yes or
remove Yes. Tests
marked Yes will be
graphed, if there is
room (typically not
more than 24 graph
lines total).

This column shows the
Standard name the program

will display in graph Legend for
this test. Click on the name to

change it. Alternate names
are possible by clicking on
Format, then Edit Titles.

Click on Add
Test to pick a
new test to add
the graph to
the History Log
from the entire
Test Library.

Choose a ‘Graph’
option from the
menu bar to
close the History
Log and graph
the tests
identified by the
menu option you
pick.

L Click and drag slide bar to

display entire History Log.

Some tests marked Yes
may be at the bottom of the

Log and not be visible now.
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Other Graphing Features

The graph screen has several other features, including:
e Printing
e  Cursor to pinpoint the value of a particular point on the graph
e Changing titles and legend names
e Changing the scales
e Shifting (advancing/retarding) lobes with respect to each other

These are discussed in this next section.

Printing

Figure 3.20 shows the options for printing graphs and how to access these options. Figure 3.21 shows the screen for changing
the Windows Printer Setup. Figure 3.22 shows how you can add information to a graph printout by clicking on Format, then
Edit Printed Comments and Data Output.

Figure 3.20 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

w. Cam Analyzer ¥2.0 [ XCRLTRE.PTI | print menu options
Back | File™ Famnat  View Graph Type  Add Test History Log  Mulitple Tests H Click here to print the graph in
[l Add Test to Graph Al el [Tela]«]+ color (solid lines).
Pririt Eﬁmﬂ] Click here to print the graph in
B e | e s tes o
4000 e e e Click here change the printer

or printer driver, page
orientation, etc.

3200 f------- oo / -------
4NN ________:..__.___4' _______ S . S

[ Printer
{® Default Printer:
He i ieniate et Eam::El
[currently HP Laserdet Il on LPT1:]

) Specific Printer: Options.._.

[HP Laseet Il 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.)

Figure 3.22 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.

w. Prined Graph Comments

r2
®1 2

aph Data Sets [comments available for each Data Set]

Graph Title |compcamD0457

Test Summary

Test Summanes are created by the

sizes, test imes and dates, eltc.

program and include valve and port

Test Comment

Example of Dra{Hace Roller Cam
Int=280 @ 050/ 471 Exh=292
@_050/_420 specs

L 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.

Userl.

They can not be changed by the

This one comment is printed

7

Include on Graph

directly under the graph.

Graph Comment [1 cummery@ph]

Titles to Usze

[+ Test Summaries 0 : Comparison between “nlimited” Drag | =
[¥ Tesk Comments Std T!“Bs \He%' cam with lift
[# Graph Comment C Al Titles  |limited to ift o The Titles to Use options give
ml you a way to reach the Menu in
Figure 3.24 to change the Titles
o | Help | - and Legends of the graph.
\
__ Check or uncheck these 3 options to determine what gets printed, and what options are enabled
and disabled on this screen.
\\ Bottom
16000 |- Section of
Printed
Graph
08000 JRRUURURRRNNS SURY J SUTUU SRRSO SOOI
L~ Graph
00000 / ~— Comment
0 9 BDC 270 TDC 45 BDC 630 TDC 810 CrankDeg
Test

OEM Lift

Comparison between "unlimited" Drag Racing Cam and "stock” cam with lift limited to Sto::k

¥ Summaries

Test Summary and Comments for: compcam00457

ClLine Dur Open Close LbArea Lblift VivLift RAR Lash ep/Adv  Overlap
Int. 1032 2797 36.2 636  42.23 470 .705 1.5 .02 104.6 768 - Test
Exh: 1059 2930 724 406  40.89 423 .677 1.6 2 1.3 Advance Comments

Example of Drag Race Roller Cam

Int=280 @-050/.471 Exh=292 @ 050/.420sfecs

Test Summary and Comments for: compcam00457 =
CLine Dur Open Close LbArea LblLift VivLift RAR Lag LbSep/Adv  Overlap
Int: 1105 2482 154 53.7 27.01 .282 422 1.5 ] 110.8 32,1
Exh: 111.0 2565 59.8 16.7 27.34 .282 423 . .02 .3 Advance
/

Flat Tappet "Stocker" (sometimes called "cheater") cam
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The cursor feature is very useful for determining or comparing the value of the graph lines at various places. See Figure 3.23
for explaining the use of the cursor.

Figure 3.23 Cursor Features and Commands

Back File Foriwt “iew Graph Tepe Add Te

=]

4800

4000

3200

.2400

1600

.0a00

.nano

-.0800

- 1600

-.2400

-.3200

-.A4000

-.4300

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.

iztorp Log  Mulitple Test:  Help

x

7] I I S K X S N Y D

= @ i
Cam Analyzer v2.0
3q'm T[&C 4in 4$

reedd0022

Int Cam Liftine .28?’5/

rank Deg 380

/

You can also enable the cursor by single clicking on a graph
line at a data point. This also provides a quick way to move
the cursor from 1 area of the graph to another. (Do not drag the
mouse while clicking or you will zoom in on that area.)

The value of each
graph line at the
cursor is displayed
here.

The X value of the
cursor is shown
here, in this case
the Crank
Degrees of 390.
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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 3.24 which will allow you to do this.

Figure 3.24 Menu to Edit Title and Legend

This is the list of Standard names the program uses unless you click on the Use New
Titles button below. Select (click on) a Standard name you want to change. The
Standard Name appears in the edit box, along with the current New name if there is
one. Once you have selected a name from this list (that row will be highlighted) it

is easier to use the up and down arrow keys to select the next item to edit than
clicking the item with the mouse.

This is the list of New names the program will use if you click on
Use New Titles. If a title in the List of New Names is blank, the
program will use the Standard name.

w. Edit Graph Title and Legend

ist of Std Hames Ligt of MNew Mames
Title: Cam Analyzer Wi . . | S
Grp 1: reedld0zz =
Ttwm 1: Int Cam Lift,inc. .. o

/ Standard name from row selected.

Tip L . New name for you to edit. Other options
Click an the itern in the list above yoysQant ko modify. 1ts StgAdame include clicking on the Copv Std Name
and any Mew name appears below/™ou can modify the béw name. N Bl gk N F’)\}/
Then uze the up and down amp keys to move to the st item. to New or Blank Out New Name buttons.
5td Hame Being Hegzé:l Hew Nalgeéhe Editted
I - | ”
| | Click here to close this menu and use
Copy S5td Hame to New Blank Out New "E}Vé the New names you have entered.
Where New names have been left
Copy All 5td to Hew Hames Blank Out All N}A]ames blank, the Standard name will be used.
Use Std Titles Use Héu 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 3.25 and 3.26.

Figure 3.25 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
w Cam Analyzer ¥v2.0 [ XCELTRK.PTI ] Computer piCkS the scale to
Back File Format ‘“iew Graph Type Add Test Histor Log gl Tzt \delp show all the graph in gOOd
[FA[EY e | eliz] el e v Iz el 2 | rurvieh | setseaes] | detail.
Cam Analyzer v2.0 re2d00022

Int Cam Lift,inches
4800

You can use the mouse to
soBghas0a outline an area to be zoomed
IE:}%AE veimisaxso | inon. Simply click on the

mouse key in the upper left
corner of the area, then hold
the key down and drag the
mouse to the lower right corner
of the desired area. A box will
be drawn as shown. When
you release the mouse key,
this area will fill the whole
graph. This feature is disabled
if the cursor is turned on. Also,
start the upper left corner well
away from a graph line or the
program may turn on the
cursor instead.

1

4000

3200

2400

600

.08a0

.0oao

-.0800

- 1600

-.2400

-.3200

-.4000

-.4800 Crank Deg

Figure 3.26 Menu to Specify Graph Axes Scales
_——— This menu can be obtained 2 ways. You can

Graph Scales = click on View in the menu bar then Specify
- Scales (axes), or click on the Set Scales button,
Hecorded Cam Data
the right most button on the graph screen.
|Haximum Degrees. horizontal = axiz 600 :I. &

- _ _ n The current scale limits are loaded when this
Minimum Degrees. horizontal X axis 300 - /7 menu opens. Change any or all these to most
Maximum Data, vertical ¥ axis 45 : any value you want.

: // Click on OK to h th h red t
Minimum Data, vertical ¥ axis -.05 —_— Ick on o have the graph redrawn to
I—/I these new scale limits.

Click the Turn Autoscaling Off button to turn
o Autoscaling Off to enable changing specs in this
menu. (lts shown disabled here because it has

alraadv hean tiirnad Off

T AutoScaling WEE 028 specs qiven above] ’r

Turn AutoScaling OM [computer picks scales] |

61




(C) Performance Trends Inc 2000

Cam Analyzer Chapter 3 Output

Shifting (advancing/retarding) Graphs

Many times you may want to realign 1 graph with respect to another, for example to line up centerlines or velocity peaks, etc.
The Cam Analyzer allows you to shift (advance or retard) one or any lobe on the graph, as shown in figure 3.27.

Click here to
shift Exhaust
lobe to left

(advance it).

Click here to
shift Exhaust
lobe to right
(retard it).

Click here to
shift Intake
lobe to left
(advance it).

Click here to
shift Intake
lobe to right
(retard it).

4800

4000

3200

EERE

Cam J

w. Cam Analpzer ¥2.0 [ XDRAG_PTI ]
Back File Fomat “iew Graph Type Add Test Histoy Log  Single Test Help

Figure 3.27 Showing Options to Shift (advance/retard) Data from 1 File Over Another File

600

.0&80a

.0ooa

e e e Lo A

O [

compcamio4ay
Int Cam Liftinches

reed0d00z22

Click here to
shift Exhaust
and Intake
lobes together
to left
(advance
entire cam).

EXF LA LT e e

Click here to
shift Exhaust
and Intake
lobes together
to right (retard
entire cam).

40

TDC Crank Deg

w. Cam Analyzer v2.0 [ XDRAG.PTI ]
Back File Fomat ‘iew Graph Type Add Test Histoy Log  Single Test Help

To switch to a different file,
click on one of the graph

)~

Cam Analyzer v2.0

/
[ R R I N B A R B .8

data tvnes for that file

T —

cnmncamﬂty/
: Int Cam Li ,|rEI/ad\f/—
' reedooo®s

Exh Carn L, 6 ret)

The file you are shifting is
highlighted by printing the
name in bright pink.

: . The number of degrees
: each lobe has been shifted
: is displayed here.

Click on View for other Shift options.

Zoom
v FullView
Specify Scales [axes)

‘-

v Show Adjusted Cam Timi
Show Original Cam Timir

-

Rezet Cam Timings to Onginal TiminR

Tumn Curzor On

w Cam Analyzer v2.0 [ XDRAG.PTI ]
Back File Fomat | View GraphType AddTest Histaylog SingeTed  Click here to show the amount you have shifted each

(-1

Click here to return the graph to its “unshifted” original
condition. Note that the program remembers the amount of
shifting for the displayed lobes until you close the graph
screen, open the History Log, or pick different file(s) to

N

1
i
L arabh.

. 1

T
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3.4 Printer Output

The Cam Analyzer can print the tabular cam results of a Report for a permanent hardcopy by clicking on Print in the menu bar
or the Printer icon. The menu of options shown in Figure 3.28 will appear. Check the options you want to use for the printout
by clicking on any or all of the Option boxes. All options and buttons are discussed in this section.

Figure 3.28 Printer Button and Print Menu Command Options - Report Screen

|E Cam Analyzer ¥2.0 Performance Trends [ XD

Click on Print or the Printer button L . Back | Prrt  Report Types  File  HelplF1]
(shown hidden here) for the Printout Print Results Ctl+F  lest Time:
Options menu shown to the right. — Plir: Blars welondse s
) ) = wwdindows Printer Setup Fooo41
This options lets you choose the e Beogram Printer Setup
printer or printer driver being used by
Windows and also page orientation. — ntake” ntake Intake
003 841 1103

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

w. Pnnt B eport: Oplions
} | [ Worksheet Options

[ Intlude Can #. Dperator () Stock Cam [260 deg pamt-temset} Check or uncheck these

[ laclude Test Conditions O Perf Cam (360 dgrfeatto-seat) options, then click on this

II:/in-::Iude Teszl Comments () Race Cam (52 deg sealto-seat] button to print a blank
Reguest Report Comment This combjadfian will print 10\rows in paper worksheet. This

the wopkéhest, worksheet can be useful
for recording data when

your engine can not be
[ Larger Fonts [print size) [~ Ask For Worksheet Comipent next to your computer.

Print Blank Workzheet
Workzheet will be bazed on current test,
uzing a 'TOC - 90 - BDC - 90 - TDC'

Ti Degres Wheel at 5 dearee increments.
|V P [To change thiz, return to the kain

Print Heport Uzing These Specs

Gee page 141 in Screen and change settings in Test

Cloze :
ranual far mare info. Cabim

Test Results Report Options

Include Cam Number, Operator
Include Test Conditions

Include Test Comments
Request Report Comment

Select these options if you want all the specs from these menus printed with the Report. This may add 1-2 pages to the printed
Report.
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Include Test Comments

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

Request Report Comment

Select this option if you want to be asked for a comment for each particular Report you send to the printer. These "Report
comments" are useful to identify important points for future reference, like 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.

Worksheet Options

These options let you print a blank paper worksheet. This worksheet can be useful for recording data when your
engine, dial indicator and degree wheel setup can not be next to your computer.

Stock Cam (260 degree duration)
Perf Cam (360 degree duration)
Race Cam (500 degree duration)

Check the option which best match the cam you will measure. The only problem with estimating a larger cam than you have is
that the printout may be longer than you need and you may waste some paper.

Larger Space Between Lines

Select this option if you want more space between lines, so you can write your numbers larger.

Ask for Worksheet Comment

Select this option if you want to be asked for a comment for to be printed at the top of your worksheet.
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Other Print Options

Other menus have print menu commands or print buttons as shown in Figures 3.29 and 3.30.

Chapter 3 Output

Figure 3.29 Print Commands in History Log

Click on Print to

Cloze Hiztory Log — Clear [eraze] Histore | Print

Test File and Path [Save  Fint Histony u_ | Teerb A [ T
Yewampleshsdiag, pti "Windows Printer 5 etup 797 02/07/1994 A23" 2931 Measured
hemamplesiwcrltrk. pti gL ) o6 <odd 0340541994 434" 2897 Meazured
Yexamples. newhsdrag. pti CompCam00457 | 470" 2797 02/07/1994 A2 2931 Measzured
Yexamples. newhscrltrk. phi Reed00022 A36" 2884 03/05/1994 434" 2897 Meazured
Yewamples. newhudB0E0-z 107 UlraDyne00344 | 436" 2534 03/05/1934 A34" 2897 Meazured
Yewamples. newhcoB094-z 104 CompCam00457 | 470" 2797 0341372000 A3 29371 Measured
Yewampleshoca094-z. 104 AFDY 27 0440641994 A7DY 2931 Measzured
Wy-testshcam-mark.cp3 " 03/06/2000 I

Yexamplestboss302- g2 " 06/13/1934 5" -
| | 3

Click on Test Title [1<t Column] to Open that test. Click and ghde button right for more Higtory info, [Dur. meaz. at 050"

display these Print
Options.

Figure 3.30 Print Button
Report Optionsz |
" Report Specs

Type | My =
Report Lift Yes |
Report Velocity Na 7]
Report Acceleration Ma j
Report Jerk Na 7]
Sealing |1 vel/tco/Jerk by 1000 (std)

Report Data Every 15 degrees ¥

[

Degrees (Mak TDCandBDCOny 7]

" Filter Specs

Many screens and

IO Some |7 /’ menus have a Print
Wel/Accel/Jerk Filtering  |Hesyy, = button. Click on it to
I—J/ print that particular

screen or menu.

Make Report | Helpl Ean-::ell Print
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3.5 Data Libraries

Check Appendix 6 for new features for opening and Filtering (finding) files.

The Cam Analyzer allows you to save a set of Cam Data and related specs (Test Setup and Cam Specs, etc) to the Test File
Library under a name of your choosing. You can then open these cam files out of the Test File Library in the future for
comparison or modification. The Open window is below with explanations.

Figure 3.31 Test Library Options

Click on File, then Open (from all saved tests) to display Test Library shown here.
Click on File, then Save or Save As to save current test and specs to the Test Library.
Total # Tests in Library under this Folder

|E Cam Analyzer ¥2.0 Perfformance Trends [ XDBAG.PTI ]

TesZetup & Cam Specz  Find TDC  Preferences Help

Name of chosen Test
(currently highlighted in

Lﬁ Test List)

le Graph: Repors

Open Test Fiie

e 18 Tests in Library Choszen File: cam-mark.cp3 Click and drag slide

Te 56060308 cpl = /E’f%i?l/ | iti]a;} St? view all Tests

boss-e2.c2 le Type: Cam Analpzer w20 per

Rc |boss-e2.c3 4 )

boss302-.e3 Inhtalakf':f Exhaust: L Preview of Test chosen

Ca |cam-mark.cpl st L —

Te cam-mark_cp2 Duré?y'?ig'ﬁ IHEITEI 0ot Single click on a Test to
|| pre——po From Cam Pro File  dskl jsdaCam222 — choose it for preview.
“Te |ccB0gd-s.04 | Double click to

& Small Block Chewy Cam. One pair of “ kD immediately open it.

— |s.-1 lobes. First Meazurement, —

Pc |so-fast].try — Tests can be saved

so-fast].txt | ! under various

1 :.nggﬁg-s_&u? ! categories (folders) to

B ::35l]lst:|l:l]ti - ~| |- help you organize

3 @ List &ll Files by File Name Folders / . 'é‘lr,g‘; #S Of(;,eﬁsts- t

4 () List by File Mame [include Cam #) / A : ICk on a diiieren

5 O Lt by Cam # finclide File N eeeeee Tip: Click on & name here and a

L L e example different Folder | different list of Test

E examplez old harne to display all L . .

7 examples the tests saved : Files will be

=/ o Ad d under that Folder ! displayed. The name

pen vance :l\ Warme r- “Folder” can be
ancel Help Delete : changed in the
/10, r\‘c | T I \ | ! Preferences menu to
/ L] =4 T |=5a] T T U.K_ T T T T T T most any Word
Click here to
gﬁl)(z[:r:r]l'eest Click here to bring up standard
: Windows File Open screen, to let
) . . ) you open a file in most any folder
Click here to bring up “on screen” help. (directory) and disk drive. See

Figure 3.32 B.

Click here to close the Test Library with No changes (without opening a test)

Click here to open the chosen Test

Select one of these options to list the test files alphabetically, either by test file name, or by cam
#. This option can save you time looking for a particular test file.
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Open a Test File

To open a cam 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 cams). You also have an additional option of “Open (from History Log)”” which will be discussed in Section 3.7.

You will obtain the window shown on the previous page. Single click on one of the cams in the list, or click and drag the slide
button on the right side of the list to display more cams. Once you single click on a cam, it is now the Chosen Test File and a
preview of the cam is given in the Preview section. If the file you chose was not a valid Cam Analyzer file (either Windows
v2.0 or the older v1.1 for DOS), or not another cam file format the program recognizes (Cam Dr, Cam Pro Plus, etc.) the
program will tell you and you can nrot choose it. See Section 3.6 on Opening Other Cam File Formats.

Once a cam 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 cam to Preview it or close this window and return to the Main Screen without
choosing a new cam file.

If you are sure of the cam you want to open, you can simply double click on it from the Test List. This opens the cam without a
preview and closes this menu.

Save a Test File

Before you discuss saving a cam file, it is important for you to understand how the program opens and uses cam files. When
you open a cam from the Test Library, you are only using a copy of the cam. The original cam file is kept in the library.

As you make changes to the cam, 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 cam 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 cam, and the program has detected you have made changes to the current file.

To save a Test File, you will be presented with the Save Window as shown on the next page. The program suggests a new cam
name which is the same as the current cam 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 cam file with your latest changes.

If you want to save the current set of cam specs with your changes to a new name (and leave the current cam file in the Library
unchanged), then click on the suggested file name and modify it as you want. For example, in the window shown on the next
page, you may want to add -2 to the current name XDRAG.PTI to create XDRAG.P-2 to indicate this is the 2nd revision of
XDRAG.PTI. This is the safest way to make changes, because you can always return to an earlier version and see what you had
done.

Certain file names are not acceptable, including:

e Names with more than 3 characters to the right or 8 characters to the left of a period (.) .
e Names over 11 characters long (12 characters if one is a period).
e Names which include the characters:

/IN[1:]|<>+=;,%7?2 or spaces

e Names with lower case letters. These letters will be converted to upper case once the file is saved.
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Figure 3.32 Saving Test File Options

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

Click here to save specs to New Test name shown

New name to save test data to. Leave unchanged
and click OK to save to the current test name. (This
would be the same as clicking on File, then Save.)
Click on name in the box to change it, then click OK
to save it to the new name.

|E Cam Analyzer ¥2.0 Peformance Trends [XDHAG._PTI ]

Hle Graphs Beports etup & Cam Spece:  Find TOC  Preferences b

Name of current test file you are
working with.

Click on the down arrow button to pick a
different folder to save this test to. Note
that the top choice in this list is “Add
New Folder”. Pick this option and then
you can type in a new folder name,

This new folder name will be added to

the list so that you can save the test file
':'_"E to that folder if you wish. The word
Rckr Ral New Test Name = “folder” can be changed to most any
[ = word in the Preferences menu.
Cam Nun Fold¢r Name | examples ﬂl e
Test Dpe |Ne Folder Hame | | —
" Test Dat. NS Type in a New Folder Name here if you
E oK | Cancel | Help | Advagced | dir select “Add New Folder” as the Folder
. — Name.
Foint Den i -
wib | Enter aMew Test Name and click on OF. The current\
Test name 1z given should you choose to modify it : .
L 5. glightly for the new name. Uze the Delete ke to eraze . \(/:V“CZ hereFt.T bélng up Stand?rdl t
2 80, | the name if you want a completely new name. in OW,S _' € Save screen, (o e you
3 |75 save a file in most any folder (directory)
4 |70 | fwouwant to save the Test under a different Falder - and disk drive, and to most any file
5 ge | hame, click on the down arrow button and zelect ane., name. Note that files saved this way
= EEI. Select the top choice of Add Mew Folder' and pow wil are not found in the standard Test
- | be azked for a new Folder name to add to the list of o ; i
- e | Foldars Library. See Figure 3.32 B
g Al 3
9 l4srtoc nas b T I I I

Test files are saved to folders (directories) you have created in the CAMDATA folder (directory) in the CA20 folder (directory)
under PERFTRNS.PTI folder (directory). You can copy Windows Cam Analyzer files from programs on other computers to
this folder (directory) and they will be found by the program. The Windows Version 2.0 will read files produced with the older
DOS v1.1. Just copy them into a folder under the CAMDATA folder (other than the Examples folder) using Windows
Explorer.
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Advance Open or Save Screen

If you click on the Advanced button in either the Open or Save As screen, you will obtain the screen shown in Figure 3.32 B.
From here you can access most and file on the computer on most any disk drive.

Figure 3.32 B Advanced Open or Save Screen

Open a File |

File name: Folders:
ﬁ | d:\vbwin\cam-a_._\examples
Cancel |
ccB094-z.r04 - £ dir a
ude060-=_r07 bwi
xcritrk_pti %? w"_] Metwork. .. |
xdrag. phi cam-anzr
£ camdata
23 examples [T Read only
List filez of type: Drives:

|All Files (=.7) =l =24 =]
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3.6 Opening Other Cam File Formats

The Cam Analyzer can read several different cam file formats, including:

e Cam Dr File

e (Cam Pro File

e Comp Cam's File
e  Dr Doctor

e S96 File

e Andrews File

You basically try to open one of these files the way you
open any other Cam Analyzer file. If it is not a Cam
Analyzer file, the program checks if it is one of these
other formats. If so, it tells you in the test summary as
shown in Figure 3.33.

If you copy this other cam file into a folder in the
CAMDATA folder (anything other than the EXAMPLES
folder), you can open it by clicking on File, then Open
(from all saved tests) at the Main Screen. You will obtain
the menu shown in Figure 3.33. If this other cam file is
not in a folder in the CAMDATA folder, you must used
the Advanced button to search anywhere on the computer
(also shown in Figure 3.32 B).

When you actually open this other type of cam file, the
program presents the screen of Figure 3.34. Here you
enter some basic information the program needs to
convert this file into a standard Cam Analyzer file.

IMPORTANT: The Cam

Figure 3.33 Opening a Different Cam File Format
Click on most any file in the library

If the Cam Analyzer

recognized the format,

it will be shown here.

Open Test File

[11 Tefts in Library

|Ch1s¥n File: cam-mark.cpp

[Tunstkr. 001
ryanbrwn_txt
triangle

Elew I
am Rile Type: Cam Fro Plus

Cam Pra Plus File =]

(®) List All Files by File Mame

) List by File Mame [include Cam #]
) List by Cam # [include File Mame)

examples._old name to display all
examples the tests zaved
my-tests under that Folder
Dpen Advanced i
Cancel I Delete I

" Folders

EEEEEE
le2

Tip: Click ona
different Folder

& Click on Advanced to open a file from
somewhere other than the standard cam
library (folders in the CAMDATA folder).

Analyzer does NOT work with or
modify the original file it reads.
Instead, it creates a new Cam
Analyzer file based on the data in
this other type of cam file.

Figure 3.34 Setting Specs for an Other Cam File Format

Cam File Options E |

. Options for Reading Cam Pro Pluzs File |

Lifter Type [ Mild Solid Ficller J|
Keep File Lobe Sep. '
|A.ssign to This Cyl # #t 2

Lifter Type

|Int Rocker Arm R atio

jiil

|Int WValve Lash

022

Click on this combo box to select a

.. . Int Centerline
description for this cam profile. |

10

Depending on whether you select a

i

|Exh Rocker Arm R atio 16

hydraulic or solid profile, you may Exh Valve Lash

024

or may not be able to enter valve
lash.

|E xh Centerline

!

" Cam File Mame & Folder

File Name
Folder | exampleZ j|

|New Folder Hame | |

" Motes:

Select the optionz you want for this graph. Some
optiohz may be dizabled [grayed out 2o you can't
change them] depending on the type of graph
wou zelect or other settings.  Then click on the
‘Make Graph' button.

Make File | Helpl Eancell Printl

71



(C) Performance Trends Inc 2000 Cam Analyzer Chapter 3 Output

For Which Type Lobe

If the file contains only 1 cam lobe (intake or exhaust) like an S96 file, pick which type of lobe you want this file stored as.

Keep File Lobe Separation
If the file contains 2 lobes (both intake and exhaust) like a Cam Dr file, select if you want to keep the lobe separation between
the 2 lobes that was measured. If you select Yes, then Exhaust Centerline is disabled, because the Intake Centerline and

measured lobe separation will dictate where the Exhaust Centerline lies. If you select No, then Exhaust Centerline is enabled so
you can enter it.

Assign to This Cyl #

Pick the cylinder # you want assigned to this lobe. This is mostly for record keeping for your own information.

Int Rocker Arm Ratio
Int Valve Lash

Int Centerline

Exh Rocker Arm Ratio
Exh Valve Lash

Exh Centerline

Total Cam Advance

These entries are provided so they can be used in the Test Setup specs for the Cam Analyzer file which will be created.

Cam File Name & Folder

File Name

Is the file name of the new Cam Analyzer file which will be created. As with other file names in the Cam Analyzer, certain file
names are not acceptable, including:

e Names with more than 3 characters to the right or 8 characters to the left of a period (.) .
e Names over 11 characters long (12 characters if one is a period).
e Names which include the characters:

/IN[]:]<>+=3;,*7 or spaces

o Names with lower case letters. These letters will be converted to upper case once the file is saved.
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Folder

Select the folder where the new Cam Analyzer file will be saved. This list will consist of existing folders in the CAMDATA
folder (the standard Cam Analyzer library), plus the Add New option. Pick this option and you can enter a New Folder name for
storing the new file.

Note: The file must be saved into a folder in the Cam Analyzer library (folders in the CAMDATA folder). If you need it to go
somewhere else, you must move it using Windows Explorer or the Save As, then Advanced commands in the Cam Analyzer.
You can also use the Save to Floppy Disk mentioned in section 2.1.

New Folder Name

Only becomes activated if you have selected the Add New option for Folder above.

Check Appendix 5 and 6 for features letting your export data files in different formats.
Also check Appendix 6 for new features for combining lobes from 2 different cam files.
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3.7 History Log

Click on File, then Open from History Log at the Main Screen to obtain the History Log shown below in Figure 3.35. This
screen shows a summary of the results for the last 25-100 cams you have worked with (started new, opened, graphed, etc.) The
number of cams in the log (25-100) is selectable in the 'Preferences' menu at the Main Screen. When you work with a new cam,
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. ,The History Log is
an alternate way to Open cams which have been saved to the Test Library. The advantage of the History Log is it lists the cams
you most recently worked with at the top.

Figure 3.35 History Log and Options
Click on File, then Open from History Log

Click on Test Title to Open that Test File.

Click in the Save
column to enter a

|E Cam Analyzer ¥2.0 Performance Trends [ XDBAG.PTI ] Yes or erase a

Ffle Graphs Beportz  Test Setup & Cam Spec: Find TOC  Prefepe Yes. All tests
Intake #1 st #H | move to the
: : » bottom of the
Test & Yalve Train Conditions Tesl,{{nmments / History Log and
Test Time/Date [12.42 P 02/07/1934 [Epéimple of Drag Race Roller Ca |« | eventually fall off
t=280 (2,050,471 Exh=292A1.050/.420 i
Rekr Ratio/Lash [15 / 020 1V fenls * 8IS SpeCs . the list as you
7 - work with new
Cam Number |[:Dmpl:aml]l]45y | tove movise over an ibefn for & description to be given in the Help frame. tests. However
v.a Click on 'Help' in meg line for maore detailed info on options. ' i
Test Operator  [lack / | Tests marked Yes
~ / do not fall off the
|'Test Data | list

. Test History

Cloze History Log  Clpef [eraze) Histary  Print Jlp L Click and move

Test File and Path [5ave? [Caprk [Int Lift [Dw Test Date [Exh Lift|[Duwr [File Type slide bar down to
\e:-:amples\:-:drag,zﬂ /:umpEamElEldE? A70t 2 T | 0240741934 A28 25831 Measured_’ display all 25-100
\e:-:amples\:-:u:}}tr/k.pti Tes 7/ |Reedd0022 A3E" 2584 03/05/1994 434" 2587 Measured tests in the
\e:-:amples.léw'w:drag.pti ives i CompCamO0457 4700 2737 |02/07/1934 A2 12931 Measured History Log.
heramples. newhscrltrk phi Feedd0022 A3E" 2584 03/05/1994 434" 2587 Measured
heramples. newhudB0E0-z. 107 UltraDyne00344 | 436" 2584 |03/05/1934 A3 2887 Measured | Click and move
Yeramples. newhocB094-z 104 CompCam00457 | 470" 2737 |03/13/2000 A2 12931 Measured . .
\examples\ocBl9ts.04 470" 2797 DA/EN1994 4700 2931 Measued slide bar right to
\mylestshcammark, cp3 " 03/06/2000 0" display more
\eamples\boss302-e2 . 05131934 5 .{| columns of test
©orTmmoeer o " T o results.

< |

Click on Test Title [1:t Colurnn) to Open that test. Click and slide buttan right for mare History info. [Dur. meas. at .080")

From this screen you can Open a cam file by clicking on the 'Test File and Path' column (first column on the left). If the cam
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 cam file name.

If a cam file has been Opened from or Saved to a non-standard folder (a folder not in the CAMDATA 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 cams) command, the cam 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.

The Max Lifts and Durations at .050” listed in the History Log are handy to remind you what a cam was, and for comparing
different cams.

History Log at Graph Screen

At the Graph Screen, several options are available to graph selected cams 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 cams 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 cam (usually the current Cam Test
you are working with) is always graphed even with no Yes marked. The number of cams actually graphed are limited
by available space, usually a limit of about 24 graph lines total.

e  Graph only the current cam results (the cam 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 cam. The program defaults to putting in the Cam # unless it
is blank, when it then puts in the cam 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.

Figure 3.36 History Log at Graph Screen Click in the Graph

w Cam Analyzer ¥2.0 [ XDRAG_PTI ] %] column to add a
Back File Fomat “iew Graph Tepe Add Test History Log  Single Test MHelp xes Ofl_rertnovea
o I 7 A s [

Cam Analyzer v2.0 be included in the
graph if there is
enough room and
tin if you are doing
Exh Cam Liftinches Multlple Test
graphs.

- compcamO0as7
Int Cam Lift.inches

4800

- reed00022

i These are the
. Test History standard names

Graph Tests Marked ez’ Pritgk for these files if

Graph Current Test [#nly - Clear [eraze] Histary

Test File and Path Graph?[td Giaph Tl |Save? [Cam 37 Tt Lt [Dur |TestDate ~]| they are graphed.
\enampleshxdiag.phi ez / compeam(0457 CCaml0457 | 470" 2797 02/07433 ||| Theprogram
hexamplesscrltrlk. pti Ve reed00022 Ye: /Reedl0022 A3E" | 2RE4 030541394 defaults to the
“examples. new'=drag.ph compecam0457 CompCam00457 | 470" 2797 02/0741994 Cam Number, but
Lewamples. newhscrlirk. pti reed00022 Resdio0zz A6 2524 03/05/1994 you can click in
hewamples. newhudB0E0-z. 107 ultradyne00 UlraDyne00344 | 436" 2534 03/05/1994 this column and
emamples. newhocB034-5. 04 compoarn0457 CompCam00457 470" (2737 03413/2000 change the name
hedampleshccB094-z 04 ccB094-2. 104 A70 12787 040641994 to most anything
smy-testshcam-mark.cp3 dzkl jsdacamz22 " 03062000

hedamplesiboss30E- g2 camO00347 " 061341394 - of 16 characters
= = L|_I or less.

Click in 'Graph? column to zelect or de-select tests for graphing. Slide buttor right for mare History info. [Dur. meas. at .050")
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3.8 Create Cam Dr File

This command will display the menu shown in Figure 3.37. The Cam Dr (tm) is a popular computerized cam measurement tool.
It stores its data on disk so it can be retrieved later for analysis by the Cam Dr's software, or used in other software.
Performance Trends' Engine Analyzer’ Pro' can read a Cam Dir file to precisely simulate valve train dynamics and engine
performance with your exact cam profile. Therefore, if you want to create a cam profile file of the current Cam File shown on
the Main Screen, you would use this command.

Check Appendix 5, 6 for several new features for creating new data file formats.

Figure 3.37 Create Cam Dr File Screen
Click on File, then Create Cam Dr File to bring up menu shown below.

Menu of options for creating Cam Dr file.

|E Cam Analyzer ¥v2.0 Performence Trends [ O
File Graphs Reportz Test Setup

Cam Specz  Find

This option must be requested

Mew [start new test] Chrl+M in Preferences menu.
Open [from all zaved tests] Ctrl+0 Cam Dr File Options |
Cpen from Higtom Log Test 7 Cam File Specs

EEIVE Chl+5 Jeff .

Save Az Crl-+&, -IEDD?I |meat l:an Dr. Cyl #1 [.C1 jl

— File H
Open from Floppy Drive  [A:S Drive] Help: | re Hame
Save to Floppy Drive (&% Dirive] |File Destina’iun Path

|m_1,l-c:am |

Create Cam Dr File /

[
Print Main 5 creen |te De Include ‘MSU and DES Files [yo ~
Frint Blank ‘waork sheet 'f I—JI

windows Printer Setup o 'Smooth the Cam Data Yes j
Exit Program Chrl+ o

(= Toc B

|c::"\.perftms/pti\eap"\camfiles

Make File | Helpl Eancell Print

Format

Is the type of Cam File to create. In this version, all formats are Cam Dr formats. Your only choice is the extension, C1 to C16
identifying which cylinder the file represents.

File Name

Is the name you will give to the file. The name can only be up to 8 characters long and not include any spaces or the characters:
IN[T: | <>+=;,%2?

>

File Destination Path

The File Destination Path simply tell the Cam Analyzer where to store the Cam Dr file on disk. For example, if you were going
to use the file in the Engine Analyzer 'Pro’, you would store it in the 'Pro's CAMFILES folder. Figure 3.37 shows the proper
destination specs for using the Cam Dr file with the Engine Analyzer 'Pro' if the 'Pro’ is stored in its default location
(c:\perftrns.pti\eap).
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Include .MSU and .DES Files

A Cam Dr file created by the Cam Dr software usually consists of 3 computer files. The most important one contains the cam
lift profile and has the computer name extension of .CXX. The XX is a number from 1 to 16 which stands for cylinder #. This
extension you select with the Format option.

Two additional files are created which include a .MSU file for Measurement Set Up and a .DES file with the cam DEScription.
Some programs may not need the .MSU and .DES files, like the Engine Analyzer 'Pro’. Therefore, it is a waste of time and disk
space to create and store these files. Therefore, to create files for use in the Engine Analyzer 'Pro’, you would set this spec to
No.

Smooth the Cam Data

A powerful feature of the Cam Analyzer is the ability of it to mathematically “smooth out” data recorded by hand so that it
appears as accurate as data recorded by computerized instruments. This is much more than typical filtering that other computer
programs can do. This accuracy is required for detailed work like simulating valve train dynamics in the Engine Analyzer Pro.
Therefore, for almost all situations it is recommended you select Yes for this option.

However, sometimes users want the Cam Dr file to be exactly the same data as they have entered by hand. In that case, you can
select No and no smoothing will be done to the data before the file is written.

Note: You must set the Preferences option of Allow Not Smoothing Cam File to Yes before this option is visible. See Section
2.2, Preferences.
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Chapter 4 Examples

Each example in this chapter becomes progressively more complex, assuming you have performed and understand the preceding
example. Section 1.5's example is somewhat more basic than Example 4.1, so it may be a better place to start if Example 4.1
looks complicated.

The results shown in these examples may be
somewhat different than what you obtain with
your particular version of the program That
is due to minor upgrades in the calculations
in later versions.
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Example 4.1 Running A Cam Test By
Entering Cam Lift Measurements Directly
Into The Computer, With TDC Procedure

This example demonstrates the basic steps for running a cam measurement test. Specifically the test is of a solid roller cam for
drag racing with approximately 280 intake/294 exhaust duration and 104 degrees lobe separation. The file being created is
actually the XDRAG.PTI Cam Test file in the Examples folder, but we will call it CC8094-SR04.

The Cam Analyzer program works best if the computer can be next to the engine as the test is being performed. This allows the
computer to easily assist in setting the engine to TDC, and immediate checking (and possibly correcting) of Cam Lift entries
with graphs.

The Cam Analyzer has several options for filling in Figure 4.1 Introduction Question

cam data on the Test Data grid. The particular steps Load Last Test ?
given below are not the only way to run this cam. Do you want to load the test which you were iinning when you lazt shot dowa
the program 7

In Windows 95 or 98, start the program by clicking on
Start, then Programs, then Perf Trends, then Cam
Analyzer v2.0. When you enter the Cam Analyzer, you
may see the question in Figure 4.1. If you answer No, you will start with a blank screen. If you answer Yes, the program will
put you back to precisely where you were when you last quit the program. Even though you are starting a New Test, click on
Yes to bring up the last cam you were working with.

Click on File (upper left - . -
corner), then New Testto | Figure 4.2 The New Test Screen with Tip

bring up the New Test Click on File, then New Test to bring up the New Test Screen.
screen. which will 1ikely |F lam Analyzer ¥2 .0 Performance Trends [XDRBAG.PTI ]

show a Tip message. See LA Bl « Starting a New Test ]

Figure 4.2. As the Tlp in Start Mew Test Cancel [don't start new test] Help
Figure 4.2 says, it is easier “Test & Valve Trz File Mame for  Operator for .\ | Cam # for Folder Name for g |
to start with a Cam Test file Test Time/Date |:;:ATGE;‘T1 | EE‘: LG | |"é'3“' ;33‘0045? | RN

. . ac -
that is close to the cam to kol [evapes =

be measured. This Rckr Ratio/Last - pick Which Specs to Keep, based on current file [ XDRAG.PTI ]
a0 A

1 Cam Mumb [rf—
prevents us from having to D LTI ] v Cam Analyzer v2.0 Tip
make major changes to cam Test Operator
information like the Test

2 Any Specs which you Pick to Keep for this New Test will

‘Test Data be based on the current test: ﬂ
Setup and Cam Specs, etc. EZ Data are
However, since you have T T — XDRAG.PTI
. Faint |Degres
not measured a cam like Wwheel ) ) -]
this one, you can start this ] o5 BTDLC - If a dlff_erent test would more closely ma_tc:h this new test
. > |s0 BTDC _(reduc:lng thl_e number of changes you will have_ to make
cam with whatever the = lmooc | M specs). click on 'Cancel' at the top. Then click on
Current Test is. 4 7uetoc o7 File' and 'Open’ at the Main Screen to select a better —
E 55: BTDC jD‘Iel test on which to base this New Test. :
6 |50.BTDC 018
7 BR BTDC 022 [T Don't show this again :
8 |50.BTDC 026 —— S |
4 45 BTDC .035 1
10|40 BTDC | 043 .
11 |35 BTDC 052 : y
17 20 DT ocd i TDC gD
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The New Test
screen appears as in
Figure 4.3. There
are 4 critical specs
at the top which
must be filled out or

Figure 4.3

4 Critical specs for the new test are listed here at the top.

Click here to start a New Test based on these settings.

w. Sta:ting a New Test E
Starl g e Test Cancel [don't start new test) Help

. File Hame for Operator for . Cam # for Folder Hame for
picked. New Test Mew Test hicE New Test Mew Test ﬂl
[ORAGPTT | Plack | [CompCaminds7 | [examples =
. " Pick Which Specs to Keep. based on curent file [ XKDRAG PTI ] A summary of
Fllllng Out Fon Fraes | Degree Wheel Type: TDLC - C-90-TOC in 5 degree the current
SpeCS to Start P steps for a Solid lifter [folloveer] cam. Test Setup
settings is
a New Test TestC t i
I Test Comments Example o g Race Roller Cam - given here.
It t to check Int=280 @ 0507 Exh=292 @.050/ 420 are
you want to chec specs Click on this
or modify some \ o button to see
specs from the hd the current
previous cam, click Onke a Mew Test is started, vou can e*sil}l eraze or modify most any of Test Setup spec. Test Setup
on the 'See Specs' settings.

buttons for Test

Setup. Click on
Help at this menu
for more info on
how to enter these
specs.

\_ You can edit the current comments here for the new test.

Click here to Check or Uncheck options. Checking means you want to keep these
comments for the new test. Once the new test is started you can then make
modifications to these specs if you want. (Test Setup must remain checked.)

Two critical specs

in the Test Setup include the Degree Wheel Type and # Deg (number of degrees between readings). The summary shows that
these settings are for “Degree Wheel Type: TDC - 90 - BDC - 90 - TDC in 5 degree steps for a solid lifter (follower) cam” are
correct for the test you will be running, so you don’t have to change them. You also change the test comments to something
more meaningful for this new test, about the cam being for Jeff Johnson’s BB Chevy.

Most specs can be changed once the cam has started with little problem. However, there are four other critical specs listed
separately at the top. These must be filled out before you can start the new cam:

1. File Name for New Test is the file name the program will create for saving the Cam Data for the new cam you are starting.
The program fills in a default name of the current cam name, but incrementing the last digit in the name by 1. You can

change this name to most anything you
like. The program will warn you if the
name entered is not valid and show you
what is wrong. For this example, type
in the name: CC8094-SR04 for this
cam. This could stand for a Competition
Cam's cam with specs of 280 intake and
294 exhaust duration @ .050". The
"SR4" could stand for a Solid Roller with
a 104 degree lobe separation. Develop a
method of naming cam files which fits
your needs.

2. Operator for New Test is the name of the
operator for this cam. 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 cam.
Through the Operator Menu discussed
in Section 2.1, you enter a new
Operator name of Jack.

82

Figure 4.4 New Test Menu for Starting This New Test

w Starting a Hew Test

Click Here to Start the New Test

Cancel [don't start new test] Help

File Hame For Operator for . Cam # for Folder HName for
Hew Test Hew Test e Hew Test Hew Test ﬂl
[cCensa-sRo4 | Pack | [cCsrong7 | [bb-chev |

" Pick Which Specs to Keep. bazed on cumrent hile [ XDBAG_FTI ]

[+ Test Setup See Specs | Degree Wheel Tupe: TOC - 30 -BOC - 90- TOC in & degree
zheps for a Solid litter [follower] cam.

[+ Test Comments

Jeff Johnson's 468 Bracket Motor. -~
Comp Cam's Specs of 280 Int, 294 Exh duration.
104 Lobe Separation.

Once a New Test iz started, you can eazily erase or modify mozt any of Test Setup spec.
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L]
3. Cam # for New Test is critical for shops who use a cam numbering system. Click on Assign to create a new Cam # based
on the last Cam # assigned (incremented up by 1) or to start with a new type of Cam #. Through the Cam # Menu
discussed in Section 2.1, you enter a new Cam # of CCSR0047. If you do not want to be forced into a certain format for
entering cam numbers, or want to be able to leave the Cam Number entry blank, choose that Preference in the Preferences

menu described in ; . :
Section 2.2. Figure 4.5 Main Screen after Starting New Test
4. Folder Name for New Click on Generate Degree Wheel Readings or click the first Cam Lift
Test is the folder in the point for entering cam lift data and you will be presented with the
CAMDATA folder where screen if Figure 4.9. ) ]
the cam will be saved. Click here for procedure to find TDC.
Th.e program m?y not 'be |E Czm Analyzer ¥2.0 Performance Trends [ CLC8094-5 RD4 |
usmg.the name 'folder File [Graphs Reports TestSetup & Cam Specs FiMd TDC  Preferences  Help
for this spec, but
Intake #H ] Exhaust #H ]
whatever word you have
assigned in the Walve Train Conditions
Test Comments
Preferences menu at the Test Tima¢Date [3:08 am 03/18/2000 | [Jeff Johnson's 458 Bracket Mator |« ]
Main Screen. The folder . Comp Cam's Specs of 280 Int, 294 Exh duration.
, - Rckr Ratio/Lagh [1.5 / 020 104 Lobe Separation. j
name 'Examples' is
reserved for Performance Cam Mumber [KCSRO047 Help: Click on one of the Tabs here to change to a different Cam Lobe.
Trends example cams Test Operator
supplied with the Test Data \ AN
program, and can not be EZ Data En\y I\ Generate Degriee Wheel Readings Show Degree Wheel
used for your cams. By Part [Degoe Tap‘ s
clicking on Add New, Wwiheel Lift o L e '
you add the new folder 1 |* 1o 0 | |
of BB-CHEY for this £ " T0C ' ; :
3 * TDC ! !
cam. | '
4 |- TDC [T P S B S S e S e S S S S S S S S S Sy S S S S S S SRS S S SR S S a '
5§ | TOC | :
The New Test screen should £ |- Toc T o !
now look like Figure 4.4. 7 _|* toC | I
When you are ready to start & |* TOC oo ... S — :
the New Test, click on 'Start 190 igg i i
New Test' at the top of the 1+ ToC o0 i i
] - 5940 10080 10170
screen. If some critical specs T PR TS

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.

Figure 4.5 shows the Main Screen you |Figure 4.6 Opening Screen to Find TDC
getfrom starting o New Tes. Ther

are no Degree Wheel readings "Find TDC for Degree Wheel
generated and the Cam Lift column is [1] Select Method to Determine TDC
blank |
' A -

|2] Set Approximate TDC and Zero j
|3] Enter Reading at 050", ATDC
|4] Enter Reading at 050", BTDC
Procedure to Find TDC [b) Rotate Ciank to Read =
|B] Adjust Pointer#heel to Head TDC j

If you simply want cam profile data [Opesator | =]
(duration, overlap, lobe area, etc.) or to
create a Cam Dr file for use in other
software, an accurate TDC is not

[Comment |

" Instructions for Each Step
Step 1: Click on the down amow button to select the method

critical. Then you can skip the of determining TDC. The first method uges a dial indicataor to

: ce: meazure piston pogition close to TDC. The 2nd method uses
procedure to set TDC. TDC 18 Crl.tlcal zome mechanical stop to limit piston travel to approximately DK [keep data) |
if you want to know how this partlcular 080" fram TOC. See Figures 2.xx and = xx in the manual. I

Help Cancel I Print |

cam is timed in this engine. Then all

83



(C) Performance Trends Inc 2000 Cam Analyzer Chapter 4 Examples

Cam Analyzer calculations including i 1104 7 Hardware Required and Installation for Method 1,
lobe centerline, opening and closing

events at .050" lift, etc. will be Dial Indicator Method

accurate. For background on how
the Finding TDC procedure works, .
see Section 2.4. Typical Dial Indicator Special Type Dial

(measures vertical motion) "Test" Indicator
Click on the Find TDC command at
the top of the Main Screen, shown in
Figure 4.5 to obtain the screen shown
in Figure 4.6.

You must first “Select the Method to
Determine TDC”, the method you
will use to determine piston position
on either side of TDC, either:

Method 1 uses a dial
indicator to measure out 2
points on either side of
TDC. A disadvantage of
Method 1 is that the heads
must be removed (or you

need a special dial
indicator which can access the piston dome through the spark plug hole.)

Method 2 uses a mechanical stop in the cylinder or head. A stop can be a stiff bar bolted to the engine deck as shown

in Figure 2.17 on page 29. Or it can be a spark plug body with the porcelain removed and a bolt welded in its place

This type can be used with the head installed, but can bend (introducing errors), damage a piston with a complicated

dome, or not work at all depending on spark plug installation angle. The stop will contact the piston at the same

distance from TDC with the crank on either side of TDC. Two disadvantages of Method 2 include:

e Possible damage to the piston if too much force is used to seat the piston against the stop.

e Depending on the design of stop, you may have to remove and adjust or file the stop if the degree wheel readings
do not fall into the range allowed by the Cam Analyzer.

1) For this example, we will use Method 1, so select the Dial Indicator method. You will notice that as each step is answered,
the next step becomes enabled so you can answer it.

2) Set Approximate TDC and Zero. This step is to get the degree wheel in the “ball park™ so you can take some readings to find
exact TDC. Position #1's piston to the highest point in the bore (approximately TDC). Install your degree wheel on the crank
and pointer to read approximately TDC. Install your dial indicator and set it to read approximately .000". Choose 'Done' when
done.

3) Enter Reading at .050", ATDC. Rotate the crank CLOCKWISE until the dial indicator reads exactly .050". Enter the degree
wheel reading at this point. Note that the direction of rotation and the number you enter are displayed on the degree wheel
drawing. The pointer reads 22 deg after TDC on the wheel, so enter 22.

4) Enter Reading at .050", BTDC. Rotate the crank COUNTER-CLOCKWISE until the dial indicator again reads exactly .050"
on the other side of TDC. The pointer reads 17 deg before TDC on the wheel, so enter 17.

5) Rotate Crank to Read 2.5 ATDC. Now the program has enough data to “split the difference’ in the 2 readings you have
entered. When you rotate the crank to the reading calculated by the program (2.5 degrees After TDC), the piston will be exactly
at TDC. WITHOUT LOOSENING the degree wheel or adjusting the pointer, rotate the crank CLOCKWISE until the pointer
reads the number as shown in Step 5 above. Cyl #1's piston is now exactly at TDC. Choose 'Done' when done. See Figure 4.8.

6) Adjust Pointer/Wheel to Read TDC. Now you can adjust the pointer or degree wheel to read TDC so they exactly match the
piston’s TDC position. WITHOUT MOVING CRANK OR PISTON, adjust the pointer (or loosen and rotate the degree wheel)
until the pointer and wheel read exactly TDC. Choose 'Done' when done.
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Now you have the degree
wheel reading TDC when
the piston is positioned at
TDC. If you want, you can
now enter an operator name,
like Jack, and any comment
about the TDC procedure.
You can now also print this
data for a permanent record.

Click on the OK (keep data)
button and this data is also
stored with the Cam
Analyzer file so you can
review it or print it in the
future. You will be returned
to the Main Screen. Nothing
in the program has changed,
except now the degree wheel
accurately reads crank
position.

Generating

Figure 4.8 Program Calculates Reading for Exact TDC

After entering 2nd reading, program calculates where

nnintar chniild he tn nlara nictan at avart TNC

' Find TDC for Degree Wheel
|1] Select Method to Determine TDC

| Dial Indizator bo measure piston pozition j|
|2) Set Approximate TDC and Zero Done j
|3] Enter Reading at 050", ATDC 22
|4] Enter Reading at .050", BTDC 17

|5] Rotate Crank to Read 2.0 .-’-'«TDH mj
|E] Adjust Pointerwheel to Read TDC j
|Dperator | j|

|Enmmenl |

I Instructions for Each Step
Step B WITHOUT LOOSEMNIMG the degree wheel or
adjusting the painter, rotate the crank CLOCKMWSE until the
pointer reads the number az zhawn in Step 5 above. Col #1's
piston g now exactly at TDC. Choose 'Done’ when done, 0K [keep data] I

Help | Cancel | Print I

Degree Wheel Readings

As shown in Figure 4.5, you can click on the Generate Degree Wheel button to fill in all the degree wheel readings
automatically to obtain the menu shown in Figure 4.9. You have already specified that you will take readings every 5 degrees in
the Test Setup specs. However, the program needs to know where you will take your first reading.

At this time, mount your dial indicator base to the engine deck and set your dial probe on the intake tappet of Cylinder #1. You
should have the rocker arm and pushrod removed so little pressure is placed on the lifter causing deflection or hydraulic lifter

"bleed down".

You may want to insert a small flat washer into the lifter body to create a flat surface for the dial indicator probe. The dial

indicator must be exactly in line
with the lifter bore for accurate
Cam Lift measurements. You may
also need an extension for the dial

indicator probe. Some cam

grinders sell tools to make this job [Before/After TDC | j|
easier and more accurate. Crank Deg Steps | 5 dog j|
Note: If you measure Cam Lift Estimated Duration | 250 deg =]
from the pushrod, be sure the dial |Deg. Wheel Type |TDE .90 -BDC-90- j|
indicator prpbe sets into the . Preview | |
pushrod's oil hole and the guide
plate holds the pushrod close to its | Help — _ ,
ninstalled" locati d 1 Enter the first degree wheel reading on the opening
msta ? oca 19n and angle. ramnp, uzually thiz iz for the first point about 001"
Measuring cam lift from the top of above base ircle. p ux

the pushrod side of the rocker arm
can be difficult and may create
errors. See Appendix 1 for tips on

accurate measurements.

Figure 4.9 Blank Screen for Generating Degree Wheel Readings
wm Generate Degree Wheel Readings

" Generate Degree Wheel Readings

|First Degree Wheel Heading |

0K [generate degrees) |
Help | Cancel I Print |
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. ___________________________________________________________________________________________________________________________________________|
Rotate the crank until you are on the opposite side of the cam from the "nose". This ensures you are on base circle. At this time,
set your dial indicator to .000".

Now start rotating the crank in the direction of normal rotation (clockwise when viewed from the front for most standard
rotation engines). You should see very little change on your dial indicator until you get to the opening ramp. This ramp will not
start until around 70 degrees BTDC on the intake. For mild cams it may not start until 30 degrees BTDC, for radical cams it
may start at 70 degrees ABDC. (These values would change for other Degree Wheel Types and for the exhaust lobe.)

When you have seen approximately .002" Cam Lift from base circle, assume you are starting the opening ramp. Find a point
with approximately .002" lift at an even Degree Wheel reading like 70 or 75. This will create regular readings generated at 5
degree increments.

For this example, .002" lift occurs at 85 degrees BTDC, so we enter 85 for First Degree Wheel Reading and choose BTDC in
Generate Degree Wheel Readings shown in Figure 4.9. Since this a long duration, race cam, we estimate the duration from
about .002” to .002” to be 450 degrees. (Note that this is much greater than the duration rated at .050” lift.) If the actual cam is
more or less than this, we can easily change it once measuring starts.

Click on OK (generate degrees) and you are returned to the Main Screen with the Degree Wheel readings column filled in, and
starting at 85 degrees ATDC. See Figure 4.10. Now you can start recording actual cam lift data.

Figure 4.10 Main Screen After Generating Degree Wheel Readings
|E Cam Analyzer ¥2.0 Performance Trends [ CCB094-5_R05 ] MmEE

File Graphs Beports Test Setup & Cam Specs Find TDC  Preferences  Help

H Intake #1 Exhaust #1
Recording Data ] |
" Test & Yalve Train Conditions
. . Test Comments
Enter the .002" tappet Cam Lift Test Time/Date  [10:19 am 03/18/2000]  [Jeff Johnson's 468 Bracket Mator, _
for the 85 BTDC pOil’lt. Then Rekr RatiofLash 5 7 020 1CDDTEDE|:JZmSSB§§:a?iSDr?_f 280 Int, 234 Exh duration.
turn the crank to the'next . Cam Number CCSRO047 Help: Click here to highlight a cell to enter or change the data. Once a cell
Degree Wheel Readmgs point TestO ¢ ” iz highlighted, & description of the data for that cell iz given here.
. Bsl perator ac
of 80 BTDC where the dial
indicator now reads .005. [ Test Data
Enter .005 in the Cam Lift EZ Data Entry | ....aenerate Degree Wheel Headings Show Degree Wheel
column for 80 BTDC. Pairt (Degree | Tappet | <] | g .- NS, g ——————— .
. . Wwihee| Lift ’ | | | | 1 I
Continue turning the crank to i i i | ' |
h D Wheel 1 85 BTDLC ) S L I I o . !
cac pew egree ee ] 20, ETDC : | i | ! 1 I
Readings point and enter the 2 |75.BTDC | | | | ' |
Cam Lift reading from the dial 4 [70.BTDC BET----=" il St e ek [ '
3 1 5 55 BTDE 1 1 1 1 1 1
indicator. i i i i i i
5 ED. BTDC 0d4+------ SeEELELE boooooas SELEEEEE ELEEEESE Bonooas g
. i BB, BTDC ! I I | | |
Note: Generally, gravity and B |50.BTDC i i i i i i
R, . D2+4+------ AT T oo r-—-—----- (il T-TTTTo (et 1
the dial indicator spring are 3 |45.BTDC ; ; ; ; : ;
enough force to keep the lifter 11” gg EBE 0 ; ; ; ; ; :
in contact with the cam lobe. =0 pron d Zify e il Eloe el e ol

However, you may want to
press lightly on the lifter (not disturbing the dial indicator) to keep it in contact with the cam lobe before recording each Cam
Lift measurement.

As you progress, each point is graphed on the Summary Graph to "flag out" errors in the data.
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Figure 4.13 Graph Menu to Check Intake Lobe

Using EZ Data Entry =

After you have entered at least 2 Cam
Lifts, you can click on the EZ Data
Entry button to open the EZ Data
Entry. This screen can save you
considerable time and help you avoid
making errors entering data. See Eie
Figure 4.11. By using the keyboard
keys of Insert, down arrow, left arrow -
and right arrow, the program can
estimate the next Cam Lift, and you
can fine tune this estimate to within
.0005”.

For example, in Figure 4.11, you have
entered .002 at 85 BTDC and .005 at

aplBymicking on
ype )

e

ons In

gure 4.11 EZ Data Entry Scr

IS SC

|I3raph Lift

Choose Intake Cam
xfnthydedssdhe Type

[e€

n, or using

,Eraph Velocity

\Graph Acceleration

\Graph Jerk

80 BTDC. A reasonable estimate of
the next Cam Lift at 75 BTDC would
be .008. If you click on the Estimate
Next Lift button (or just press the
Insert key), the program will fill in

WEIDC“‘“ Scale Factor &0 the Left!orﬂlﬁht anow kto Nu-ﬁge =:
|J!'|.CCE|. Scale Factor RO0O polnlq%bﬁ Help for more |nfo
erk Scale Factor

|J et _I Si Show Deglee Wheel I

~Filter Specs /|- Tecording-data by
74N . hand, set Lift |
Lift Filtering Some /. Filtering to; Some.,
Vel/Accelerk Filtering Wane ---Kesp othet filtering

.008” for 75 BTDC. If the actual dial
indicator reading was .009, you could

Make Graph | Helpl Ean-::ell Print

--- because ypu are
looking for: possibie

just click on the Nudge Up button (or
tap the right arrow key) twice to bump

11

up the estimated lift of .008 to .009.

35 BTDC

Qa0 DT

u| UUUU

450

/J to @ minimum 5

BOC B30 TOC

Each “Nudge” is .0005”. See Section

ﬂﬁtall" Na&& @s | (3 Expl.. | I Micr.. | i Gra.. ”Ié B

| BBE@E A 5Py

2.7 for more details.

Continue recording data at every 5 degree
interval stated in the Degree Wheel Column or
in the EZ Data Entry screen until the lifter
returns to approximately .002" Cam Lift or less.
Now you are at the end of the cam profile. The
Cam Lift of .002 actually occurs at 67 BTDC,
but you go to 65 BTDC where you record .001"
Cam Lift for the last Cam Lift point.

At this time you may want to delete the extra
Degree Wheel points in the Degree Wheel
column. This can be done by clicking on Point
78 in the Point column to bring up the Edit
menu, shown in Figure 4.12.

If you ever want to add rows past 78 in the
future you can simply click on the Cam Lift
column for row 78 (there won’t be a number
78, just a blank) and start typing in a lift. If the
last lifts are greater than .015”, you can also
click on Generate Degree Wheel Readings and
increase the duration beyond the current
duration.

B e A

EZ Datry Entry |

Paint | Degree
Wheel

Tappet
Lit

S

B3
70
71
72

| Staltl

JEE%@@

If you had clicked on Point #1 (the first row), an
Insert button would appear here so you could
add rows at the beginning of the cam profile.

|

Figure 4.12 Edit Command to Delete Rows

Click here do delete this row and
all remaining rows. This brings
up Edit menu shown below.

Click here to actually
delete rows.

wm Edit Test Data

Delete the Previous Hows

Délete the Remaining Rows

Cancel

Click 'Delete Previous Baws' tao
eraze thiz row and all rows above
thiz row. Click 'Delete Remaining
Raowe' to eraze thiz riow and all roes
below this row. v'ou can MOT
delete indimidual raves.

To add rows at the beginning of the profile, click on Point 1 in the Point column, and an Insert button is added to the Edit menu

shown in Figure 4.12.
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Check your Measurements

With the intake lobe completed and before you remove the dial indicator, let's check what the Cam Analyzer says about these
measurements.

A good way to check out the Intake Lobe data is to graph the data. Click on Graph at the top of the Main Screen and the Graph
Options menu appears. A good Type of graph to check the Intake lobe would be Intake Cam Data. See Figure 4.13.

Any time a graph or report is made of data you have entered by hand, the program performs “mathematical smoothing”. During
this process, the program can check for cam lifts which seem “out of line” with other the other cam lifts.

If "bumps" or points which look "out of line" are found in the data file, a message could be given as shown in Figure 4.14. In
this case, cam lift was recorded in error as .138” when it should have been .128”, an error of .010”. (Also see how this .010”
error would look in a velocity and acceleration graph shown in Figure 4.16.) The Cam Analyzer can be quite helpful at
screening your data measurements.

Having points which are "not smooth" do not necessarily mean errors were made recording Cam Lift data. These points could

mean:

e They could simply be changing direction faster (have higher acceleration rates) than what the Cam Analyzer's smoothing or
filtering scheme expects. This is especially possible if you are using Deg Steps of 10 or more rather that the recommended
2,4 or 5 degrees.

e They could be pointing out an actual "bump" in the cam profile. This bump may be "smoothed" over and not noticeable in
the graphs. See Figure 3.17 on page 54.

The actual data point which is "not smooth" may be next to a point which is listed in the "not smooth" screen. For example,

Points 15, 16, 17 and 19 are all pointed as “not Figure 4.14 Message ldentifying Possible Bad Data

smooth”, but actually Point 16 is the only one with a
problem. Cam Analyzer ] |

Faor File: CCA034-5 R04, these points zeem 'out of ling', pozzibly becauze of;

In any event, these points are ones which you should - A error recording data
double check before you move the dial indicator and - &n actual defect (bump] in the cam lobe
go to the Exhaust Lobe. For this example, no points - & 1apid change in the cam profile that is more ‘aggressive’
were found to be "not smooth". The Cam Analyzer than the Cam Analyzer expected
will produce a graph like Figure 4.15. Intake Lobe, Point # 15 at 109 cam it
Intake Lobe, Point # 16 at 138 cam lift

The general shape of these lift, velocity and Intake Lobe, Point # 17 at 147 cam lif
acceleration curves are the same for most cam Intake Lobe, Point # 13 at . 183 cam [t
profiles, both intake and exhaust lobes. For this first Motes:

" " . . otes:
graph, 1091( for any "bumps" in the l_lft’. Vel'0c1ty and - Thiz 'bump' rmay not be obvious in a graph or a report due to the
acceleration curves. Bumps are an indication of a filtering and smoathing done by the program. Check the raw’ recorded data
potential problem with the cam, the grinding of the on the Main Screen.

- Thig defect or emar may not be at the point reparted, but

cam, or quite likely an error entering data. Bumps in ;
d y & P at a nearby point.

the lift curve produce larger bumps in the velocity
curve which result in even larger bumps in the
acceleration curve. Therefore, the acceleration curve
will be the most bumpy and most likely to show up
problems. Even though there are some bumps in this
acceleration curve, they are normal.
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Since the cam graphs in Figure 4.15
look good, we can do one more quick
check. Click on Back to return to the
Main Screen. When there, click on
Report at the top of the screen to open
up the Report Options menu, Figure
4.17. Select the Intake Duration
report as the Type, then click on the
Make Report button.

You may get a message saying
“ONLY 0 DEGREES ON EXHAUST
LOBE.” This makes sense since you
have not yet measured the exhaust
lobe yet. When the report is
presented, there is a summary at the
top showing duration and events at
.050” lift, centerlines, etc.

Eventually, you will get the report of
Figure 4.18. From this report you can
check the duration of the intake
profile at any particular cam lift. In
addition, all reports give a Summary
at the top., which gives events at
.050", centerlines, etc. By comparing
these measured events to the cam
grinder's specs, you can see if you
should double check your
measurements.

For example, if the measured specs
are within 2 degrees of the cam
grinder's specs, your measurements
are probably good. If they do not
agree within 2 degrees, you may want
to recheck your Cam Lift data,
depending on how critical this cam is.

If the CLine (centerline), LbSep (lobe
separation) or Lift in the Report
Summary are out of spec, check your
Cam Lift readings in the area around
maximum Cam Lift. If the other
readings are out of spec, check in the
area around .050" lift on both the
opening and closing ramps. If duration
is within specs, but the Open, Close or
CLine (centerline) are not, you may
want to recheck:
e TDC.
e To see if the pointer has moved or
degree wheel has slipped.
e That you installed the cam
correctly per the timing marks.

Figure 4.15 Graph of,

Figure 4.
'| Report Dptions

" RepoRilfareng set to None.
w. Cam Analyzer v2.0 [ CCB094-5. |'|'_.'.I:.E | Int Duration Bemort j|
|H eport Lift | ez j| bl scaled]
[Report Yelocity Mo j [ -
4000 _____"_i_ __________ |Hepurt Acceleration Mo j
200 b EL [Report Jerk Mo j
Ty — : [SEaling Tl 11t vel/ico/erk by 1000 (st
FIen] [ — ér . |H eport Data Every 15 degrees j
0800 |- --- ’/ (-~ -{1 [NPEGEES | Mok TOC and BOCOny [
0000 : :
o800 b ?QILJU_ _____ T_E??___ T Filter Specs
vson b ; _______ +E_ i |Lift Filtering e j
LT e E' _______ TE' _|. | Wel?Accelllerk Filtering Heavy j
3200 foommoon b i)
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Figure 4.16 Graph with .010” Error in Cam Lift

Bumps in velocity and acceleration
graphs caused by .010” error.

w Cam Analyzer v2.0 [ CCB094-5 R4 ]
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e  That your timing gears or chain do not have too much wear.
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Note: If we were doing measurements every 10 degrees, instead of every 5 degrees, our measurements would not be as

accurate. Then we could only expect to be within, say 3-4 degrees of the cam grinder's specs. See Appendix 1.

Table 4.1 compares the cam grinder's duration specs with those actually measured. Since all Intake specs are within a couple
degrees of our measurements, we can assume that our measurements are good. (It also compares Exhaust specs and
measurements, however they have not yet been measured in this example.)

Note: Do not be surprised if cams are not ground exactly to the advertised specifications. Production tolerances make it nearly
impossible for cams to be ground exactly to spec at an affordable price. Fortunately, minor changes in cam duration and timing
have a relatively small impact on engine performance. However, small "bumps" on cam profiles can produce abnormally high

wear on valve train components.

Figure 4.18 Duration Report
Click on Back to return Summary of Measured Cam Specs
to Main Screen.
Save MeaSU re |E Ca:n Analpzer ¥2.0 Performance Trends [ CC8094-5.R04 ]
Data L. Back Prnt Report Types File  Help(F1] == x|
Repart of: Cam Data Test fime: 10:40 am 03/13/2000 Ewents Rated at 050" Tappet Lift
. CLine  Dur Open Close LbArea LbLift e Lift BAR Lazh  LbSepiddy  Overlap

Since all our checks of the . C“"““E"‘*| It 1033 230 8 36 B42 4222 469 781 16 .20 237 3034
Intake Lobe look good, we Ewh: 3600 . 1800 -3BO0 .00 oo oo 16 022 1233
can assgme we have not .made Liit (Int Open Int Cloze Int Dur
any major errors measuring
the Intake Lobe. Click on 003 S 110.2 3743
Back in the Report Screen of 0047 62.2 108.1 370.3
Figure 4.18 to return to the g?g ;2? ;322 ggi;
Main Screen. At this time itis |[gap |58.p g4.E 129 6
a good idea to save the data 040 (421 9.3 291 5
you have measured up to this 050 |36.6 64.2 280.8
point. Click on File, then -100 (18.0 46.0 2439
Save at the Main Screen to 150 4.4 32.6 217.0
save the current data to the o EA 2iE 12 O

. .2h0 [-18.6 9.7 1711
current Cam File Name of 300 1-30.0 17 148.4
CC8094-SR04. Ifyou had 350 |[-424 143 1232
wanted to save the Cam File 400 |-57.3 -29.5 932
to a different name, or to a 450 |-79.0 516 494
different folder, you would -500

have clicked on Save As.
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Table 4.1 Measured Cam Data versus Cam Grinder's Specs

Spec Cam Analyzer Grinder's Specs
Lobe Lift Int .469 Int .470
Lobe Lift Exh .423 Exh .420
Duration @ .050 Int 280.8 Int 280
Duration @ .050 Exh 293.8 Exh 294
Duration @ .200 Int 193.8 Int 194
Duration @ .200 Exh 196.8 Exh 196
Lobe Separation 104.5 104
Opening @ .050 Int 36.6 Int 36
Opening @ .050 Exh 72.7 Exh 72
Closing @ .050 Int 64.2 Int 64
Closing @ .050 Exh 411 Exh 42

Measure Exhaust Lobe
To start measuring the Exhaust lobe, click on the Exhaust #1 tab at the top of the Main Screen.

DO NOT REMOVE THE DEGREE WHEEL FROM THE CRANK OR ADJUST THE DEGREE WHEEL OR POINTER.
This ensures you keep cam timing between the intake and exhaust lobes the same. Move the dial indicator to the exhaust lifter
and rotate the cam until the lifter is opposite the nose of the exhaust cam. Now set the dial indicator to .000.

Rotate the crank clockwise until you find an even 5 degree reading on the opening ramp. For this cam a Degree Wheel
Readings reading of 20 ATDC gives a dial indicator reading of .002". (Note that this is extremely early and most cams will start
much later.) Click on Generate Degree Wheel Readings as done with the Intake Lobe, and enter 20 and ATDC as the inputs to
this screen. See Figure 4.9, page 85. The program will then generate the Degree Wheel Readings points shown in Figure 4.19.

Record Cam Lift data for the exhaust lobe as done with the intake.  This exhaust lobe has very gentle opening and closing
ramps and therefore has several points (97 to be exact) with greater than .002" Cam Lift. Again, you may want to delete all
points after Point #97 by clicking on Point 98 in the Point Column, and clicking on Delete Remaining Rows in the Edit menu.

You should now graph and report the Exhaust data so the Cam Analyzer can do its checks. As with the Intake, all the data looks
good. Again you should save your measurements by clicking on File, then Save at the Main Screen.

Conclusions:

1. The New Test command is used to prepare the Cam Analyzer for entering Cam Lift data from a new cam. The program
directs you through a series of steps, so details are not overlooked.

2. The Find TDC command directs you through steps to accurately index your degree wheel to the engine.

3. The Generate Degree Wheel Readings command will fill the Degree Wheel Readings column with appropriate readings
based on the first Degree Wheel Readings reading you enter.

4. Cam Lift data can easily be entered by taking advantage of the EZ Data Entry screen. This feature will save time and
prevent mistakes.

5. You can click on Graph to produce a high resolution graph so you can check the cam profile you have measured. Any
mistakes in the Cam Lift data you entered are immediately obvious. This lets you check and correct readings which look
“out of line" while you are still set up on the engine.
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6. Once a lobe is completed, you can check your data with Graphs and Reports. Graphs let you check for "bumps" in the data
which can indicate an error in data entry. Reports give lobe centerline and .050" events. If these events do not match the
cam grinder's specs, you should double check your data.

7. The Cam Analyzer's "filtering" or "smoothing" routines check for points which "are not smooth". You should double check
these points and those around these points to be sure you entered the Cam Lift data correctly.

Figure 4.19 Starting the Exhaust Lobe

Click here to
display
Exhaust Lobe

|E Cam Analpzer ¥2.0 Performance Trends [ CCB094-5 R04 |
File Graphs Heportz Test Setup & Cam Specs  Find TDC  Preferences  Help

Intake #1 ] Exhaust #1 ﬁ— Click here to
[ Test & Yalve Train Conditions Test Comments / Senerat\?\/h |
Test Time/Date 10040 am 03/13/2000|  |Jeff Johnzon's 468 Bracket Motor ﬂ egre.e ee
) Comp Cam's Specs of 280 Int; 234 Exh Duratio Read|ngs as
Rckr Ratio/Lash 104 Lobe Separatian |~ done for Intake
Cam Mumber CompCam00457 Help: Lobe
Test Dperator ack, ‘
7
[ Test Data %
| EZ Data Entiy I Generate Degree Wheel Readings | Show Degree Wheel ! Start typlng in
F'olwt Degres Tappet ' i - ! . . Cam Lifts.
Wwheel Lift \ | ! . i i
+ j I I \ I I
1N\.[20.ATDC 002 ' H v , N v 4
2 ?&.fggg i | | i X | | |
3 |aa - ; ; ; ; : : : : After 2 or more
4 |35 ATDC R R R R R e R RERE i . .
5 |40 4TDC E E E E E E E E Cam LIﬂIS, click
B |45 ATDC 02d-ooo- SN LR RS o e oo ; on EZ Data
., -0, ATDC : : : : : : : : Entry to enter
ICI| 5% ATDC it e dececs Le—r'/ Lo Jeccec e : P
9 |B0.ATDC | j . , j . \ | remaining
10 |65 ATDC - i Anta
i 70 £ TDC «[| Tbc @0 BOC 270 TDC 450 BDC B30 TDC
17 E IO
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Example 4.2  Analyzing and Comparing

Cams

This example will work with a Solid Roller Circle Track cam, the UD6060S.R07 found in the EXAMPLES folder. To open
this file, click on File, then Open (from all saved tests) at the Main Screen. Choose the EXAMPLES folder, click on

UD6060S.R07, then click on Open to open this file. See Figure 4.20.

Figure 4.20 Opening UD6060S.R07 File
1) Click on File, then Open from Main Screen

4) Click on Open to
open this cam file.

Open Test File

2) Choose Examples Folder
3) Click on UD6060S.R07

Advancedl

Exit Program Cirlex -

|4 Tests if Library [Chosen File: ud60E0-5.107 \
4] ' 8094/s.rD4 .
Fi Cam Analyzer v2.0 Performance Trends [ CCY Je Preview:
|' H . EUdBDEF"-mT Carm File Type: Cam &nalpzer v2.0
b Graphs Reports  Test Setup & Cam Specs Find TC xcrltrk/pti
wdraglpti Itake: Exhauszt:

Mew [stark new test) Chil+H b Lift; 436 bz Lift: 434
| Diur (= 0RO 258 4 Cour =3 080 2597
Dpen (from all saved tests) Crl+0 Cam File Type: Cam #:

Open from Histary Log Test C Measured by Hand UltraDyne00344
Save Chrl+S JeffJoh

Save As Chilsd, Comp C Fion Jackson's 350 CID Chewy - Cast lran| <

104 Lot Heads
Open from Floppy Drive 4% Drive) Help: C Int=260 (2.050/. 435 Exh=260
. . (@, 050/ 435 are specs
Save to Floppy Drive (A% Drive] 1.94 & 1.50 are valve diameters
Create Cam Dr File I ll
. ) (® LisA&ll Files by File Name -

AL i etz te Degr O Listhy File Name [include Cam &) Folders Tip: Clickena A1
Prirt Blank Workshest |/ Cam # (include File Mame) bb-chey differant Fol
‘windows Printer Setup 25:;::?32 p

examples.old
der that Folder

D
my-tests Mame

3 0 ATDC
4 35 ATDC

U.3$‘ _____ - Cancel Help I Delete I

Most all of the Cam Analyzer's features allow you to compare one cam to
another. For example, you can print a Duration Report for 2 cams and compare
the results. Click on Report at the top of the Main Screen for the Report Menu
of Figure 4.21 and select Duration Report as the Type. Figure 4.22 shows 2
Duration reports, one for the UD6060S.R07, and another for the XDRAG.PTI
cam.

Another useful feature is to compare 2 or more cams graphically on the Graph
screen. For example, let's compare the intake lobe of the UD6060S.R07 to the
XDRAG.PTI (same as CC8094S.R04) cam from Example 4.1.

Click on Graph at the top of the Main Screen and select Intake Cam Data as the
Graph Type. See Figure 4.23. Set only Graph Lift to Yes so you will only
graph Cam Lift. Set Lift Filtering to Some (since this profile was also measured
by hand) and Vel/Accel/Jerk Filtering to None. Then click on Make Graph to
produce the graph of Figure 4.24.

Figure 4.21 Report Menu

Report Options E=

" Beport Specs

Int Diuration Report

[Report Lift Yas J
[Report Velocity MNa J
[Report Acceleration Ma J
[Report Jerk MNa J

iSealing.| | Hu Vel /oo ek by 1000 [std) )

|Hepurl Data Every 16 degrees j

Deaiees|[ 1ok T0C andBOCOny 5]

Type j
-
-
-
-

[ Filter Specs

|Lill Filtering Some s

S

Wel/Accelllerk Filtering Heawy ¥

:

Make Report | Helpl [Zanc:ell Prinll
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Figure 4.22 Duration Reports ,
Cam Summaries at
A the top of the
E Cam Analyzer ¥2.0 Performance Trends [ UDG060-5_R0Y ] Reports screen
L. Back Print Repot Types File Help[F1] =8| contain much data
FRepaort of: CamData  Test Time: 10021 AW 03/05/1993  Ex€nts Rated at 050" T appet Lift for Comparing
Cline  Dwr Open Cloze LbArea LbLit ‘dkfLift BAR Lash  LbSepftdy  Owverdap cams
% Comments || 4015 2589 283 G606 3760 436 7697 16 .02 1071 471 )
Exh: 1123 2604 R15 188 3774 434 B35 16 022 B2 Advance
Lift |Int Open Int Cloze Int Dur Exh Open Exh Cloze Exh Dur
003 [; 852 3279 946 22740 1999 4 T Intake and Exhaust
004 |60.7 83.0 3237 925 -2274.0 -2001.5 duration can be
006 |96.8 79.4 36.2 88.7 48 4 N7 compared at most
015 |46.9 69.8 296.7 796 379 any lift.
020 |43.2 659 289.1 76.0 341
040 |32.5 547 267.2 65.6 23.0
050 |28.3 50.6 2589 61.5 18.8
00 |[12.8 352 228.0 463 3.2
150 |05 23.2 203.8 345 -9.0
200 |-1004 12.4 1821 23.8 -20.4 k
250 |-11.2 15 160.3 12.8 -31.8 161.0
300 |-331 -10.5 136.4 0.7 -44 2 136.5
350 |-47.3 -24 6 1081 132 -h8.6 108.2
400 |-66.8 -43.4 69.8 -32.7 -78.2 69.1
450
500
& Cam Analyzer v2.0 Performance Trends [ XDRAG_PTI | M= E
k.. Back Print Feport Types File Help[F1) = ﬂ
Report of: Cam Data  Test Time: 12:42 PM 02/07/1994 Ewents Rated at 050" T appet Lift
CLine D Open Close  LbArea LbLifk WLt BAR Lazh  LbSepitdy  Owerlap
&h| Comments ||\ 1133 Jens 36 645 4223 463 704 15 o0 1048 77.3
E=h: 1055 2538 727 411 4083 423 BFE 16 022 1.3 Advance
Lift Int Open Int Close Int Dur Exh Open Exh Cloze Exh Dur
003 kL 1102 3743 155.0 1327 4677
004 |82 2 1081 370.3 149.7 1257 455 4
006 |78.5 1042 3627 139.8 1151 43483
015 |64.1 906 3347 101.7 FCR: 3556
.020 |58.0 84 6 3226 93.9 64.2 338.2
.040 421 69.3 291.5 78.0 468 304.8
.050 |36.6 642 280.8 27 411 293.8
100 |(18.0 46.0 2439 531 21.0 2541
150 (4.4 326 217.0 382 58 2241
200 |-7.4 21.0 193.6 247 -F.a 196.8
250 |-18.6 a7 1711 111 -21.6 169.5
.300 |-30.0 1.7 148 4 -3.5 -36.0 1405
.350 |-42.4 -14.3 123.2 -20.4 -52.9 106.7
400 |-57.3 -29.5 93.2 -44 2 -f6.6 h9.2
.450 |-79.0 -51.6 494
500
Table 4.2 Cam Comparisons from Report Data
Specification Circle Track Int | Circle Track Exh | Drag Int | Drag Exh
Duration at .050” | 258.9 260.4 280.8 293.0
Duration at .200” | 182.1 183.4 193.6 196.8
Lobe Area 37.60 37.74 42.23 40.89
Lobe Lift 436 434 469 423
Lobe Sep/Overlap | 107.1 47 1 104.6 77.8
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Click on Add Test -

at the top of the Figure 4.23 Graph Menu
Graph screen,
shown in Figure R

4.24. This opens Type | int Cam Data =
up the Open |Graph Lift Ves j
screen Very |Elaph Yelocity Mo j
similar to that |Elaph Acceleration mj
shown in Figure Graph Jerk No =]
420 Where you [Velocilp Scale Factor 50 j
can select the [Accel Scale Factor 500 E
XDRAG.PTI cam. |.letk Scale Factor 5000 j
Click on

XDRAG.PTI to [ il preress

highlight it, then Lift Filtering Some 7]
click on Open to Vel/Accel/lerk Filtering  [one ]
select it for

graphing, You Make Graph | Help | Cancell Print |
will be returned to

the graph screen, now with 2 intake lobes.

Background: Actually, what the
Add Test is doing is adding this test
to the top of the History Log, and
placing a Yes in the ‘Graph?’
column. If XDRAG.PTI was
already in the History Log because
you had recently worked with it,
you could have just clicked on
History Log and placed a Yes in the
‘Graph?’ column to graph it.

This graph shows that the
XDRAG.PTI cam has higher lift
and more lobe area. It also shows
XDRAG.PTI opens somewhat
earlier and closes much later.

Figure 4.24 Cam Lift Graph

Click on Add Test to add a test

w. Cam Analyzer ¥2.0 [ UDBDE0-5.A07 ]

Back File Format “iew GraphType Add Test History Log  Mulitple Tests  Help

[ E

5 Y

4400

4000

3600

3200

2800

2400

2000

1600

1200

0s00

0400

ultradyne00344

Int Cam Liftinches
1
I
I

nooo

240 300 TDC 420 480

Boc

GO0 660 Crank Deg

Figure 4.25 Graph Comparing 2 Intake Lobes

w. Cam Analyzer v2.0 [ UDBDE0-5.R07 |

|l

4000

200

2400

1600

0s00

ulaluli}

Back File Format “iew Graph Type Add Test Histor Log Single Test Help

Int Cam Liftigches
1
: compeamO00gs
i -
'

ultradyne00244

Legend for 2
files shown
here, showing
which color is
for which file
and data type.

Clicking on

240

300

TDC

420 480 BDC BO0

BA0 Crank Deg

History Log (or
History Log
button) opens
up History Log
for graphing
more than 1
cam.

. Test History

appear here in chronological order.

Figure 4.26 History Log Which Determines Which Files are Graphed
All cam files you have recently worked with (graphed, started new, opened for review or analysis)

i

Click in this column to add
a Yes (or click on a Yes to
remove it) to state which of
these files you want
graphed.

Gragh Tests Marked "es' Graph Current Test Only Cleaplera%e] Higtomy Frint Help

Tef File and Path Graph?[Std Geapfi Title [Save? [Cam & [IntGit [Dw [TestDate -
\JHampIes'\udEDED-s. 07 es /umadyneDEISM UlraDyne00344 | 436" 2884 03/05/1934
hewampleshsdrag. pti Yes canmpcarn( CompCam00457 | 470" 2797 02/07/1934
hexanpleshsdrag.pti compcamﬂg:g\tfonwmﬂ'?ﬂ” 2797 02/07/1994
Wbb-chewecB094-2.104 coe0047 CCSRO047 oos" 0 03/18,/2000
hexampleshscrltrk. ph reed00022 Yes:  Reedd0022 436" 2884 03/0541934
hewamples. newhsedrag, pti compcam00457  [Ye:  CompCamDO0457 470" 2797 02/07/1994
hexamples. new'werltrk. phi reed00022 Reed00O022 A3E" 2884 03/06/1934
hewamples. newsudBB0-s. (07 ultradyne00344 UlraDyne00344 | 436" 2884  03/05/1934
hewamples. newhccB094 -5 104 compcami0457 CompCam00457 | 470" 2797 03/13/2000 -

Click in 'Graph?* column to select or de-select tests for graphing. Slide button right for mare History info. [Dur. meas. at 050"

The program uses this Std
Graph Title to label this
cam in the graph. You
can click on this title to
change it to most anything
you want of 16 characters
or less.
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Figure 4.27 Shifting Graphs With Respect To Each Other

w. Cam Analyzer ¥v2.0 [ UCGYE0-5.RO7 ]

Back Fie Faormat i aph Type  Add Test History Log  Single Test Help

pie [ ll= ] [l 2]l o> ] 2] ] Furview]set scled

Cam Analyzer v2.0

4800

4000

3200

2400

1600

.08an

T o e -

.00an

600

BE0  Crank Deg

Click on one of these
buttons to start the
Shifting process. It
starts by shifting the top
file (ultradyne cam #) 1
degree. Then click on
the other button to
return the UDG060 file
back to 0 adv.

Click on the 2nd file
(compcam cam #) to
select this cam for
shifting.

Click on this button to
shift the 2nd file (comp-
cam cam #) to the left
(advance it) until the lift
at .050” looks about the
same.

When curves match at
about .050” cam lift, the
CompCam Drag Racing
cam has been advanced
about 14 deg.

Let's say we want to see what the profiles would look like if both had approximately the same intake closing @ .050" events.
See Figure 4.27 for the steps to accomplish this. As Figure 4.27 shows, you would have to advance the drag racing cam 14
degrees to obtain approximately the same intake closing events at .050” lift. Figure 4.28 shows how you could “zoom in” on

just the closing ramp to see it in more detail.

Figure 4.28 Zooming In On a Section of the Graph with the Mouse

 Com Analpeor v2.0  UDGO0G0-5 107
Back Flle Format View GraphType AddTest Histoylog SingleTest Help Back File Fomat View Graph Type Add Test Historwlog Single Test Help
Bl LR R e [z :

) e [ :
3200 foooooowe oo a
1 | \ h
H H H H
2400 fo--mm-edeaeeon Rt oo
H ] H H
H H H H H
GG e e sy o e e REEEEs IRt i

B T T = o B

.oonag

Cam Analyzer v2.0
S DO R et st SGEEEEEL CEEEEEET ]

,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,

240

03000

08000

07000

06000

03000

04000

03000

02000

01000

ooaoo

530

620 630 G40 630 CrankDeg

\_ Click and drag mouse from upper right to lower left to outline an area to zoom in
on. When you release the mouse button, you obtain the graph above.

Click on Full View to return to original “computer picked” Auto Scaled Full View.
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Figure 4.29 Comparing Acceleration Graphs, Filtering Set to “None”
Select 1 (no factor) for Scaling since only acceleration
data will be graphed.

— Select Some for Lift Filtering (because these files were
measured by hand) and None for Vel/Accel/Jerk Filtering

Select No for Lift and
Yes for Acceleration

Graph Options

[ Graph Specs Note ‘jumpy’ acceleration graphs at

opening and closing ramps.

|
Tope | EESYTM—— - |

wm. Cam Analyzer ¥2.0 [ UDEOG0-5.R07 ]

|Era|:|h Lift !ﬁs j Back File Format “Yiew Gfa tory Log  Single Test  Help
/
|Eraph Yelocity Mo ! vH
ultradyne0nzg4

|Eraph Acceleration Ve \ zl 0007 pommmmmm e T, S N [ LTI SR e
: ! ! ! ! compeamO0457
|Eraph Jerk Mo j 0005 Fo--mao- ;
[Welocity Scale Factor [ g5p { j el
|.Ac:c:el. Scale Factor 1 [na Factol j/ o002 fo----o- 3
Herk Scale Factor 5000 ¥ oo
0002 fom----- L
. /] : '
" Filter Specs // ~0003 po-mmmmmpommmmmmdemmmmmmooooo oo e s
Lift Fitring sond 1| [ g
Wel/Accelllerk Filtering None j oo [ T T N
B S Rt
M ake Graph | Help | Ean-::ell Print | AU * ““““ ““““ ““““
D012 Lo LLldlllllildillilil .. CrankDeg

Another useful comparison between cams is to compare acceleration curves. Figure 4.29 shows how you could compare only
the intake acceleration curves. Figure 4.29 shows a very “jumpy” acceleration graph. To get rid of some of the “jumpiness” in
the acceleration graphs, click on Graph Type at the top of the graph screen, and select Moderate for the Vel/Accel/Jerk Filtering
level. Figure 4.30 shows the same acceleration graphs but with Filtering set to Moderate.

To determine the exact acceleration rates at certain points, we will use the "cursor" feature. Click on one of the acceleration
graphs to display the vertical line cursor, or click on one of the cursor buttons. The exact acceleration values at the cursor
appears in the graph legend on the right side of the graph. Figure 4.30 shows the cursor at the maximum positive acceleration
point on the opening ramp. For the on UltraDyne circle track cam it is .00032 and for the Comp Cam drag racing cam it is
.00028. This tells you that the maximum positive acceleration is approximately .33 thousandths inch per

cam degree per cam degree and occurs at 330 crank degrees (30 degrees BTDC). Table 4.3 shows some other maximum
acceleration points for both cam profiles.

Table 4.3 Maximum Cam Accelerations

Cam Max + Opening | Max - Max + Closing
Circle Track UltraDyne .32 -.27 .34
Drag Racing CompCam .28 -.27 .28
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Values at
cursor line are
shown here.

Click on these

buttons to move
the cursor left or
right. Hold down
the Shift key while
clicking on these
buttons and the
cursor moves
faster. You can
also click
somewhere else
on a graph line to
move the cursor.

_ This shows the
Degree Reading
at the cursor.

Figure 4.30 Using Cursor to Find Exact Acceleration Values, Filtering set to “Moderate”
Vertical Cursor line C_Jllck on one of these buttons or a spot on one of the graph
lines to turn the cursor on.
1 NGOG0 H x
BacH File Fommat “iew Graph Type Adg/Test Higtor\Log Single Test Help
dof | B B [ Bl el ]|« =] o] *]=<=]2]1] FullView"SetScalei/
Cam Analyzer v2.0 ultradyn=00344
o A N . [int cam Ace,inf 00032
: : |_ compeamO0g57 _l‘
0030 fmom oot N it b -
00020 \ —————
Lo :
00010 r-- & A |
.0o0on
uli] BED
-.00010 e
-.00020 Fo------ |
-.00030 T T T T ] T !
-00040 R ' CrankDeg 330

Table 4.3 shows that the Circle Track cam has slightly higher acceleration rates on the opening and closing ramps than the Drag
Racing cam. These differences in acceleration rates can mean:
e The Drag Racing cam was designed for a higher RPM range than the Circle Track cam. The Circle Track's higher

acceleration rates can only be tolerated at lower RPM.

e At the same engine RPM with equal weight valve train components, the Circle Track cam would be harder on valve train
components. That is primarily due to its higher + acceleration rates on the opening and closing ramps.

e At the same engine RPM with equal weight valve train components, the Circle Track and Drag Racing cam would require
approximately the same spring rates. That is primarily due to both cams having approximately the same acceleration rates
over the nose of the cam. In general, the higher the - acceleration rate, the more spring pressure required to keep the
tappet in contact with the cam, especially over the nose of the cam.

Conclusions:

e  Measured cam profiles can be compared 2 ways:
e Comparing calculated specs like duration at various lifts, Lobe Area, etc. calculated from the various reports.
e Making graphs where lift, velocity or acceleration from 2 or more different cams can be graphically compared on one

graph.

e Several graph options like zooming, shifting, graphing more than 1 file, cursor feature, etc. make it easy to manipulate the
graphs and pin-point certain areas of a graph.
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Appendix 1: Accuracy and Assumptions

Accuracy:

The accuracy of the Cam Analyzer's cam measurements like Lobe Area, Int Opening at .050”, Duration @ .200” depend on:
1. Accurately finding TDC and setting the degree wheel to TDC

2. Accurately setting the crank and cam to the Degree Wheel Readings points.

3. Accurately recording tappet Cam Lift.

4. The number of data points you record. The more points (the lower the Deg Steps), the more accurate the results.

The following "Tips for Accurate Measurements" will help you with the first three requirements. The section Effect of Deg
Steps discusses the fourth point.

Tips for Accurate Measurements

1. Double check your measurements

When finding TDC and you have found the 2 degree wheel points, one on each side of TDC, rotate the crank to these readings
again and see if they repeat.

If you have just set the degree wheel and pointer to read TDC, check that this agrees with your previous TDC or spark timing
marks. For example, when your degree wheel and pointer are set to TDC, do the timing marks on the damper also read TDC.
(You may have to remove the degree wheel and install the damper temporarily to check this.) If they agree, then the original
marks and your degree wheel and pointer setting are most likely both correct. If they do not agree, repeat the procedure for
finding TDC.

When you just finished recording the last Cam Lift point on the closing ramp, continue rotating the crank/cam to the opening
ramp. Check that your first couple of Cam Lift readings on the opening ramp still agree with Cam Lift readings you recorded.
2. Always rotate the crank in the correct direction

There is considerable "slop" in most cam drive systems. For this reason, you must always keep rotating the crank in the same
direction when setting Degree Wheel Readings points. If you go past a certain Degree Wheel Readings point you must back up
the cam and crank at least 30 crank degrees, then approach the Degree Wheel Readings point again.

3. The lifter stays in contact with the cam for all Cam Lift measurements.

Before each Cam Lift measurement, apply slight pressure to the lifter to ensure it is touching the cam profile.
4. Use the correct lifter.

Always use the lifter designed for the cam being measured. Flat tappets on roller cams or vice versa, or the wrong roller tappet
roller diameter will give very different Cam Lift measurements for exactly the same cam profile.
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5. Securely attach the dial indicator.

The easier it is to set up your dial indicator, the more accurate your measurements. If you have to "hold your breath" for each
Cam Lift measurement hoping the dial indicator does not shift, your measurements will not be accurate. Take some time to
make a dial indicator extension, or purchase a special tool from your cam grinder so the dial indicator accurately reads tappet
Cam Lift. Make a stand which bolts to the engine where the dial indicator base can set securely. Be sure the dial indicator
probe is parallel to the lifter bore.

Effect of # Deg Steps and Comparison With Computerized Cam Checking Systems

Graphs shown in this section are from the DOS version 1.1, but results are the same
with Windows Version 2.0. The Windows version does not allow some of the Deg
Steps allowed by the DOS version shown here (like 6, 8 or 16 degrees) but the
trends are the same in the Windows version for the Deg Steps possible in the
Windows version.

The Cam Analyzer does not assume each Degree Wheel Reading and Cam Lift data point is exactly accurate. It assumes you
could be off slightly for each reading. The more points you record and the smaller the Deg Steps, the less important are these
minor errors, and the more likely the filtered or smoothed cam profile is accurate.

gh?ggi;znﬁlﬁ i;gfa?; Figure A1 Example of Small “Deg Step” Allowing the Filtered Profile to

profile can "bend" also More Closely Match Rapidly Changing Cam Profile
depends on the Deg

Steps. For example, the True Profile NUMDEG-6 NUMDEG-20
Cam Analyzer may Deg Steps =6 Deg Steps = 20
require 5 points to allow

the cam profile change True Profile NUMDEG-6 NUMDEG-20

from being flat to rising

= D teps = 20
straight up at a 90 degree Deg Steps =6 eg Step

angle. If Deg Steps is 10, CAl Registered to: PERFORMANCE TREMDS (C)1994
it would take 50 degrees High JOE SMITH CURRENT FILE: TRUE-PROFIL
: 8.488
to let this cam profile CHLFT 2 —_—
change occur. However, INT CAM LIFT
at Deg Steps = 4, it would el M—PIIOFIL __________
take only 20 degrees. 9.308 | INT CAM LIFT
NUMDEG—6
See Figgre Al for an ' INT CAM LIFY
illustration. It shows with NUNDEG-28
Deg Steps = 6, the filtered !
. 8.208
cam profile is very close
to the "true profile", but
with Deg Steps = 20 there
is a big difference the 8.188 |
filtered and the "true
profile".
8.808 & . : ; . . . . +  (TDC = 368)
238 258 278 298 318 CRANK DEG
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To summarize, using smaller Deg Steps increments help in 2 ways:

1.  With more Cam Lift measurements, each single measurement is not as critical, so small measurement errors are not as
critical.

2. The filtered cam profile can change direction over a smaller span of crank degrees and more accurately follow the
measured cam profile.

The advantages of a smaller Deg Steps can be best explained with an example. Figure A2 and A3 show comparison graphs of
the same intake cam profile's lift and acceleration graph. For each successive graph, the Deg Steps was doubled (only half as
many readings were taken). For the titles SG-P30-4, SG-P30-8, SG-P30-16, the Deg Steps were 4, 8,16 respectively.
Calculated results for each profile are listed in Table A.1

For all graphs and calculations, the REPORT & GRAPH OPTIONS of FILTER Cam Lift CURVE and FILTER VEL/ACCL
were set to Y and 2 as recommended for most situations. Also, VEL was eliminated from the graphs by setting VEL SCALE
FACTOR to 0. (These were specs used in the older DOS program.) For comparison, results and graphs were made from Cam
Dr measurements. The Cam Analyzer results were based on these Cam Dr measurements, but only to the nearest .001 inch.
Figure A4 shows graphs from the Cam Dr's software and Figure A5 shows graphs from Cam Pro's calculations using the Cam
Dr data.

Table A1 Cam Analyzer Analysis versus Computerized Methods

Cam Analysis | Dur Lobe | Max | Opening Ramp | Nose Pk Accel | Closing Ramp
@ Area | Lift Pk Accel Pk Accel
.050”

Cam Analyzer, | 288.0 [43.83 | .477 |.264 -.261 .260

4 Deg Steps

Cam Analyzer, | 289.9 |43.83 | .476 |.250 -.257 .250

8 Deg Steps

Cam Analyzer, | 295.9 |43.78 | .469 | .225 -.250 227

16 Deg Steps

Cam Dr with 287.5 |(43.85 | 478 |.262 -.260 267

Cam Dr

measurements

Cam Prowith | 287.0 |43.85 | .477 | .266 -.263 .268

Cam Dr

measurements

Note: The Cam Dr and Cam Pro both analyzed the same cam measurements, made with the Cam Dr measurement system.
Cam Dr is a trademark of Quadrant Scientific Inc.
Cam Pro is a trademark of Audie Technology.
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Figure A2 Intake Cam Lift & Acceleration for Deg Steps = 4
[ Press first letter of command or <Key> for Plot Option 1]
I(Esc) t! selects plot «* moves cursor Y= 0.2644 X = 344.08

CHMLFT

8.168

8 .808 :
.

* INT CAM LIFT
. inches
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. in‘cmdg % @
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..............

-.168 :
-.328 :
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Figure A3 Intake Cam Lift & Acceleration for Deg Steps = 8
[ Press first letter of command or <{Key> for Plot Option 1 '
l(Bsc) 14 sslects plot +» mOovVes cursor Y= 8.281 X = 348.98
ciu.rr ............................ {
......................................... ...I“TCMLIFT
: inches
8.328 | F T T T e,
.......................................... r INT CAlM VEL
Pl in“cendg =+ 8
g.168}F - - - .. ... : cursor
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0.008 | ;
-.168 : ;
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Figure A4 Intake Cam Lift & Acceleration for Deg Steps = 16

{ Press first letter of command or <Key> for Plot Option 1]

-.168

-.408 & ; A ; I ; i L (e = 368)
268 368 480 568 608 788 CRANK DEG

<Esc> 1! selects plot “% ROVOS Cursor ¥y = 8.2247 X = 334.08

CMLFT
INT CAM LIFT
inches

B.328 1 L T T I T T T T LT T T T T e eeees
INT CAM VEL

: B e : : : : L : in/cmdg « 8
8.168 : RIS Y, : : : : ST g ] e CUPBOR e

As Table Al shows, the Cam Analyzer results compare very closely with the computerize methods when Deg Steps = 4, and

fairly well when Deg Steps = 8. When Deg Steps = 16 the error is too high. For example the true duration @ .050" lift appears

to be 287-288 degrees. With Deg Steps = 16 the Cam Analyzer measures 296, an 8-9 degree error.

As shown in Example 4.2, acceleration is an important cam profile characteristic. Table Al shows the Cam Analyzer's

accelerations agree well with the computerized systems when Deg Steps = 4. As the Deg Steps increase, the difference between

the computerized systems and the Cam Analyzer increase. For example, when Deg Steps = 16, acceleration on the opening

ramp is .225, over 15% less than the true value of approximately .265.

With Deg Steps = 4, the Cam Analyzer's acceleration graph also matches the computerizes systems quite well. Note the

"bumps" in the negative acceleration curve are the same with the Cam Dr, Cam Pro and Cam Analyzer (Deg Steps = 4) graphs.

Conclusions:

e From these examples, it is obvious that you must keep the Deg Steps low for optimum accuracy.

e  With care taking measurements and using a low Deg Steps (2, 4 or 5), the Cam Analyzer can give nearly the same results

as computerized systems.

103




(C) Performance Trends Inc 2000

Cam Analyzer Chapter 4 Examples

S Eid

||||||

Figure A5 Cam Dr Intake Cam Lift and Acceleration (intake lift graph is the right graph)
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0,30

Figure A6 Cam Pro Cam Lift and Acceleration (intake graphs are the right graphs)
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Appendix 2 Backing Up Data

Check Appendix 5 for several recently added Backup and Restore features.

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 Cam Library. Backing up data can take 2 basic
forms:

Paper Reports
Copying files with Windows copy commands

Other than making Paper Reports, backing up data requires knowledge of Windows File Manager (3.1) or Windows Explorer

(95, 98, NT) commands. Unless you are experienced with Windows commands, have someone experienced with Windows
assist you to prevent losing data.

Paper Reports:
If you already keep written copies of all cam measurements you perform, you already understand this form of backing up data.
When you finish a cam, simply print out an Int & Exh Raw Data Report. In the Print options menu, be sure to check Include
Test Setup. This paper Report contains nearly all the data you need to reproduce this cam in the future. Simply store this paper
Report in a safe place.

Disadvantage of Paper Back Ups:

For example, say you have accidentally erased a Cam File but have a paper Report of that data. If you now want to

recalculate that data, correct the data to a new Test Pressure, compare new data to this old data, etc, you must re-enter all
that RAW data by hand as if you were running a cam test.

Copying data to disk with Windows commands:

This method is the preferred method. If you are not familiar with Windows commands, have someone help you the first couple
of times. However, this is the most reliable and most efficient way to back up your data.

Note: Unless stated otherwise, all mouse clicks are with the normal, left button on the mouse.
To copy Entire CAMDATA Folder using Windows 95, 98 or NT, which contains all folders and cam 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 CA20 folder. Click on the [+] sign to the left of it to display the contents of the CA20 folder.

You should now see the CAMDATA folder. Right click on the yellow CAMDATA folder icon to display the menu of
options. Click on the Copy command to copy this entire folder (all cam files in the standard Test File Library).
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Figure AS Copying Files with Windows 95, 98 or NT Windows Explorer

Find the CA20 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 CAMDATA
folder and all its contents are copied to the floppy disk. Label this disk with something like “CAMDATA folder,
xx/xx/xx” with a name and date.

Notes:

If you have many cams 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 CAMDATA 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 cam library (in the CAMDATA folder) or just 1 particular cam. You
would do this the same as with copying the entire CAMDATA folder, just click on the [+] by the CAMDATA folder to display
the folders under CAMDATA. Then right click on the folder you want to Copy. To find individual cam files, click on the
yellow folder icon containing the cam file and the contents of the folder will be shown on the right side of the Windows
Explorer screen. Then right click on the cam file name and select Copy.

You can also copy individual cam files to the floppy drive inside the Cam Analyzer program. Open the file you want to copy so
it is the current cam 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 cam files so it takes fewer floppy disks. However you need to
use the Backup program to restore cam 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 cam files. This could be because you
mistakenly erased them, 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
possibly create many more problems than you are trying to fix.

When restoring cam 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 CAMDATA folder under CA20 under PERFTRNS.PTI, usually on the C: drive. Right click on the folder

1 level UP from the folder you are restoring. For example, if you are restoring the cam file folder CHEV which was in the
CAMDATA folder, you must click on the CAMDATA folder. If you are restoring the entire Test Library folder CAMDATA,
you must click on the CA20 folder. If you are restoring the cam file 194-150 which was in the CHEV folder under the
CAMDATA folder, you must click on the CHEV folder.
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During the restoring (copying) process, Windows Explorer checks to see if it is overwriting an existing file (Figure A6). Ifit s,
it will ask you if the existing file or folder should be overwritten. Be very careful when overwriting files, as you may overwrite

a new cam file with data from an old cam file of the same name.

the cam files from.

Before restoring cam files, it is good practice to back up all cam files first. Then if you make a
mistake, and overwrite cam 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 Ed

"' This folder already containg a file named ‘Headnum. pti'.

=R
‘Would wou like to replace the existing file

with thiz one?

ERY bytes
modified on Wednesday, May 13, 1333, 3:28:48 P

211kR
modified on Tuesday, August 31, 1333, 1:03:24 Pt

Overwriting an Entire Folder (several files)

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

Confirm Folder Replace

Thiz folder already cofitainz a folder named 'Combo’.

If the filez in the existing folder have the zame name az files in the
folder you are moving they will be replaced. Do you still want to move
the folder?

Yes to Al Mo Catcel
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Full 32 bit version, which is much more compatible with newer printers, printer drivers and operating systems, like XP,

2000, NT4 etc.

Full 32 bit version lets you use much longer, more flexible file names for saving your files.
Click on “File”, then “Open from all saved tests” and you have many more features for saving, copying, deleting and
renaming folders, which are sets of cam test files.
You can now write (export) files in Comp Cam’s ™ format. This lets you create individual file lobes of intake and

exhaust lobes so you can mix lobes from different cam files.

User manual is now access bile from within the program by clicking on Help at top of the Main Screen, then Display
User’s Manual. The program uses Adobe Acrobat ™ to display it in PDF format.
The graph screen now enlarges to fill the entire computer screen.

You can now select the amount of smoothing the program should do to manually entered cam lift data. For example,
data entered at more than every 5 degrees should probably have less than the Std smoothing.
You can now select to manually enter the degree increments in most any step size you want. This allows you to
concentrate the readings in only the area you want (like around .050 lift and peak lift). This is done by selecting User
Entered for Degree Steps in Test Setup.
Program now tries to automatically recognize if a file was recorded with millimeters or inches lift. It then converts it as
necessary for the current Preference setting of either millimeters or inches lift.

Several edit
options added at

top of main screen.

Preference added
for using either
millimeters or
inches for lift
inputs.

Added option to
Copy To or Paste
From the
Clipboard the Lift
Data Column.
Click on Top Row
in Lift Column
"Tappet Lift" to
see this option.
Added options to
read different
lobes in Cam Pro
Plus files. It
previously
defaulted to just
the first lobe,
typically Cylinder
#1.

Figure 1 Folder Options from Open (from all saved tests) Screen

. Open Test File E

6 Tests in Library

|Chasen File:

CCB3094-5.R04
Ex-CamPP.cpp
pE20e2. tut
LDEOED-5.RO7
HCRLTRE.PTI
#DRAG.PTI

®) List &1l Files by File Name

O List by File Mame [inchude Cam #]
) List by Cam # [include File Mame)

_Open |

Cancel | Help

Advanced |

Delete |

Right click
in Folders
box for this
pop up
menu, or
click on the
Delete or
Add buttons
to edit these
folder
names.

Clagze This kel

examples.old v

Tip: Single click on a T¢st name tg 'chooze it for ﬂ
possible Opening or Déleting. & 'preview’ of that
Test will be given in bhis frame. Dguble click on a
Test name to immegdiately Open it pithout 3
previgw,

hd|

 Folders /

allo ick on a
BB-CHEY Delete { Folder
CHECKOUT Add New display al
ducah M ake Copy 3 saved
EEEEEE Bl hat Falder
example?

fill

eeel Add|

Right click in list abowe for mare Fol

Ider Ophions

Added Edit Command to Copy or Swap Lobes option under File command.

Some of these features will be illustrated below.
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Click on File, then Create ...

Open from Floppy Dirive  [&:% Diive)
Save to Floppy Drive (A4 Drive)

Create Cam Dr or Comp Cam (k] File
Edit [copy/swap lobes]

Frint b ain Screen
Frint Blank \Workshest
windows Printer Setup
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Exit Program Chrl

|!:| qo. BTUL UT3 | || |
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Figure 2 Exporting Cam Files in Comp Cams ™ File Format
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Save Ctrl+5 Exan _ S
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[Include .MSU and .DES Files IYES j

cam measurements on the Main Screen [the
goreen behind this screen).

Make File | Helpl Eam::ell Print

Select Comp
Cams option for
either exporting
the Intake or
Exhaust cam
profile from the
current cam
profile on the
Main Screen.

Figure 3 New Preferences

i, Preferences

Tip: Enter test [company name, phone #, etc] which
will appear at top of printouts.

" Alternate Lifts for Reports

|Use Standard Liftz for Reports

IYes j

" Program Title Comments " Mizcellaneous /
First [Default Floppy Disk Drive R
|Second |gu here. See Preferences. | |t Tests Kept in History Log |5|:| -

|A||uw Mot Smoothing Cam Dr File

|Dut Matrix Graph Printer

|Plinler Fonts Arial Font ~

|F'linle|:| Graph Width, % of Page / |1uuzﬂ
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2004 | 45 | 6lo4 |

Select 'es, and the program defaults of 003, 004,
00g, 015, .020 and 040 are uzed for Duration and
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be uzed for these reports.

Restart Showing Help Tips

(114 Cancel Help

|Hain Screen Graph Lines

}/Thick /;|

Lift can be entered
either as inches or
millimeters.

Select Yes here to
show the “Smoothing”
option in the Test
Options screen. See
Figure 4.

|Test Folder HName in Program / Folder / |
Allow Direct Entry of Cam # / IN.;/ %l

fInches / / /=]

|Allnw Mot Smoothing M anual Data I

|Lift Entered As

rWam About "Smoothing Lift D ata’

Here you can turn On
or Off warnings
which may appear
when you close the
Test Options menu
about Smoothing
hand measured Lift
Data depending on
the Deg Incs you
have selected.
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New Smoothing options
for Cam Data which has
been “Measured by
Hand”. If you are using
large “Deg Steps” (larger
than 6 degrees), itis
recommended you use
“Less than Std”. There is
usually NO reason to use
“None” unless you want to
compare the actual data
measured with the
“smoothed” data.

Figure 4 Two Important New Test Options
E Cam Analyzer ¥3.2 Performance Trends [ XCRLTRE.™TI ]
AN . Test Options
Back [ok]  Prnt  Help
 Test Setup / " Degree Wheel
rTest &
es [Type of Cam Data |De}}"5teps Type [T0C-90-BDC-30-10C =
Test 1 Help: Click on one ol
IMeasured by Hand j deg ﬂ T abz here to change
Rckrl /154 - f
|Liﬂer {profile] Type / - d:g different Cam Lobe.
Cam b
[0 Soiid Rollr / ~
Test [
- 12d
5 |5moolhmg ILess thanStd j 15 d:g
TestL 20deg  —
Inbakq | ser Ewtgre ™
Rocker Arm Ratio 15 15 S\
Faoint N
|Aclua| Walve Lash. in .028
1 |Cenl9lline, deg ATDC
2
ER
4|
g_ " Help
= Click on the down arrow button to select how many
7 |Max Lobe Lift. in |—| |—| degrees between each cam lift meazurement. The
) Gross ¥alve Lift, in zmaller this number the more readings required [if your
5| | _ _ |—| |—| entering data by hand) or the more readings
[Designed ¥iv Lash. in generated [if yau are generating fram the simple cam
LU |.|. tal Cam Ad specs]. p 22
1 otal Cam Advance I j
12 [Lobe Seperation, deg | |
13
14 |TZETOC 109 ' ' ' ' '
15 [8.BTDC 118 . . . / . .
16 [4 BTDC 134 o.a | | | I |
17 |+ TOC 152 - TDC 40 BDC 270 TDC 45

“User Entered” for Deg
Steps let you enter the
degree wheel reading at
each reading. This way
you can concentrate on
areas of particular
interest, say at peak lift
and at the lower lifts, and
record fewer points at
other points to save time.
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Figure 5 Edit Options, Including Converting Between Millimeters and Inches

Bz — Click on Edit for
1 am Analyzer ¥3. erformance Trends . .
File | Edit Graphs Reports TestSetup & Cam Specs these Edit Opt|0nS

Copy or Swap Lobes —_

-1 Add/Delete Rows of Data
Adv/Ret/Delete Deg Wheel Readings Tes

Copy/Delete/Paste Tappet Lifts F”:a
it=

Click on Copy or
Swap Lobes for
the Swap Lobes
menu shown

Conwert Lift Inches ta Millimeters
( Corveert Lift Millimeters ta Inches
] Muiltiply Lift by & Factar

Fiound O Lift —
. = . below.
lc=tiDsts Click on the top of these 3 columns
—t= Datg Emg 7| __ Generse» (Point, Degree Wheel or Tappet
ol =R i< | . Lift) for the Edit Test Data options
20. ATDCN\ Ui ' shown below to appear.

. Swap Lokes

iw. Edit Test Data x
. Edit Test Data &, Edit Test Data E Copy to Clipboard I Edit Options
Delete the Previ R Edit Action -
elete the Previous Rows Erase Column \ Erase Column | - IEopy J
Delete the Remaining Rows | X = | - [Copy Which Lobe Ilntake to Exhauslj
Cancel Advance : \ s |Lohe Seperation [cam deg) 105
zte from, Clipboard
Inzert 1 Row Retard I*i ~Notes:
Delete Row Cancel \ \ Cancel This feature allows pou o swap data between
; i N S — lobes ar copy data from 1 lobe
Click 'Delete Previous Fows' ta Cancel lhegg lift Esorr
e ciiiasl COpy to and Paste From
Flows' to erase this row and all rows Click on Advance or Retard and |et yOU Copy a Column Of
below this row. You can MOT program asks how many degrees. . .
delete individual rows. tappet lifts to most any Help | Cancel | Print |

other cam lobe.
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Figure 6 lllustration of “Smoothing”

b e — —— | This graph is of 3 cam files Measured by Hand with 3 different
o SR e smoothing settings, Standard, Less than Standard and None. See
Figure 3. With mouse, click and drag to draw a box around the
closing ramp to zoom in.
&, Cam Analyzer v3.2 [ 10 deg std smooth ]
Back Fil= Fomat “iew Graph Type Add Test HistorwLog  Single Test Help
[ T = 1= 2 1 [ Y [
Cam Analyzer v3.2 cromer e-24580
A T /1 Standard Smoothing shown here is going | [EXh Fam Litinches
7 above the actual lift value recorded. : [“0 smooth
L o [ Fo ST aes oSS e e b [Iesssmunth
08500 f------m-mmm-- R CEEE T e S Fo----- : - ! -
' . ' : No Smoothing and Less Smoothing
| | | go more directly through each data
05000 bomoccmm e e T O R point. Standard smoothing draws
: ' : curves which are not easily bent
' ' through the points. When points are
04500 F------------- T T RIS recorded over large Deg Incs of larger
E : than 6 degrees, you Standard
: : Smoothing may produce errors in the
04000 F------------ i L L L LT EEELEEEELEh FoSSsaag smoothed lift curves. With larger Deg
E : | Incs, “Less than Std” smoothing is
! ! . recommended.
03800 F------=------~ oSt bbbt s i :
03000 F---emee oo ------------- -------------
02500 ' : ' '

265 a7 75 280 285 390 Cam Deg
Acceleration with Standard Acceleration with Less than Std Acceleration with No Smoothing
Smoothing (relatively accurate) Smoothing (jumpy data) (very jumpy data)

T _ — - e :
__ Cam Analyzer v3.2 e Cam Analyzer v3.2 e .., Cam Analyzer v.2 T
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Tips on Smoothing

e No Smoothing draws straight lines directly through each data point. Even if each data point you record is exactly
correct, this method of estimating the cam profile between points is not very accurate, because the cam profile is a
curve, not segments of straight lines.

e Standard smoothing draws curves which are not easily bent through the points. This was the smoothing done to all cam
profiles in version 2.0. Since the curves are not easily bent, it may not draw the cam profile exactly through each point
you record. This can actually be more accurate because it is impossible to exactly measure each point. This method
can also “flag out” errors in data entry when hand recorded points do not lie on smooth curves. However, if you are
using large degree wheel increments for making measurements (something larger than 6 degrees), this method may be
too “stiff” to bend accurately through the points you have recorded.

e  Less than Standard Smoothing draws curves between points, but bends more easily than Standard Smoothing. This is
the amount of smoothing recommended if you are using large degree wheel increments, something greater than 6
degrees.
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Appendix 4: New Features for Cam Test
Stand (v3.2 B)

Check Appendices 5 through 8 for several recently added features.

Several new features are included in v3.2 B. Most all these features involve using the electronics, encoders and test stand to
measure camshafts quickly and accurately. Figure A4.1 shows the cam test stand and critical components.

Figure A4.1 Cam Test Stand

Black Box Electronic Interface.
Linear Encoder to measure lift Encoders plug into the
interface, which in turn plug into
your computer.

Lifter Bore adapter which
allows your lifter (follower)
to ride on the lobe just as
it would in the engine.
Adapters come in different
diameters for different
lifter sizes.

Cam Follower Bracket

V Blocks for cam
bearings to ride on.

Rotary encoder to measure degrees of rotation. Encoder is
held in place with magnets

The first part of this supplement will be arranged as a series of steps to get your software and hardware setup so you can start
measuring cams and analyzing the results. At the end of this supplement there will be sections discussing more new features.
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A4.1 Setting Up and Running A Test
1 Set Up Black Box Il

Make the connections as shown in Figure A4.2. You will need a USB-COM (serial) adapter if your computer does not have a
true COM (serial) port.

Figure A4.2 Black Box Connections

Serial cable to computer (connects to DB9 connector on Black Box with male pins)

You may need to use a USB-COM adapter
available through Performance Trends \ / \

Power In Connector (use power supply
rovided by Performance Trends

Rotary Encoder cable (connects to DB9 /p

connector on Black Box with female sockets) D

Note that this connector may be above the

serial connector shown above. \

Black Box Il

Linear Encoder cable (connects to DB9
connector on Black Box with male pins) K /

Encoders should have proper connectors so they can not be plugged in incorrectly.

2 Set Up Software

It is easiest to start by opening up an example test which was done with the Cam Test Stand. This is shown in Figure 3. Click
on File, then Open from All Saved Tests at the upper left corner of the main screen. Click on the SB Ford on Stand or SB
Chevy on Stand from the Examples folder, then click on Open to open that test file. Back at the main screen you will see all 16
lobes with tabs across the top for each one in cylinder numbering order. At the bottom of the main screen you will see the lobes
drawn out as they are arranged on the camshaft itself, including bearings, distributor gear (if any), etc.

You can click on the tabs at the top, or the numbers on the lobes on the bottom to move to that particular lobe. Then its data is
listed in the spreadsheet in the lower left corner and its graph is shown on the graph section in color. If you have selected the
appropriate preference, lobes for all other cylinders are also shown for comparison to let you spot lobes which are different from
the rest. See Section A4.4 New Preferences.

You must tell the software what type of rotary encoder you are using. See Figure A4.4 This is done by clicking on Settings at
the top of the main screen, then Tester Calibration, then typing in 2500 for Rotary Sensor Pulses/Rev. (Old Cam Dr encoders
are 3600.) You can also set the Com Port you will use to connect to the Black Box, typically Com 1 on older computers. If you
are not sure which com ports are available on your computer, click on the Find button and let the program try all com ports to
see if it can find the Black Box. Be sure the Black Box is powered up (green LED lit) and the serial cable is connected correctly
when doing this. This “Finding” process may take 30-60 seconds.

When you have set these items, click on Back at the top of the Cam Tester Specs screen, then choose to save these changes
when asked by the program. These will then be saved as the “Master” Cam Tester Specs, which the program assumes is the
encoder you are using right now. If you would open a previously done test, you may see different Cam Tester Specs. That is
because those items were used for that test, which may not be the same as for the Cam Test Stand you are running right now.
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Figure A4.3 Opening an Example Test Which Was Done on a Cam Test Stand

Click on ‘File’ then ‘Open from All Saved Tests’

Test/Cam Setup  Fin
I E1 ] 12 | E2 |
i, Open Test File

E Cam Analpzer ]S
Edt Graphz HReparts

" Test & Wals
Tezt Time/ |? Tesztz in Library / |Ehosen File: 5B Fard on Stand =
Cam Numb [CC2094-5.R04 ; Then click on ‘Open’ to open it.
Grind Num| (E=-CamPP.cpp ile Type: Cam Analyzer
SB Chewvy on Stand
Rckr Ratio SR h;aliiil a1 Eh:hit_ﬁti 239
IJDEORD-5.RO7 B8 LLIUE - B8 LLIE
1.5 /025 [ o o Dur @ (050: 2291 Dur @ 050: 233.2 |
Lift: 3659 || [<DRAGPTI Cam File Type: Cam #: L
| Measured with CC 124770 —
~Test Data Electronics |
Example of gmall block Ford cam, measuring all ;I
lobes an Cam Test Stand. Test was done quickly, -
Puaint |Degre i around & minutes to show tepical resulks.
WWhee Thiz cam iz somewhat unusual in that all lobes are
1 [m nearly identical. -
2 |2 -]
i— 1 gg —Folders
e R - - - Tip: Click on a
5 -l L!st All F!Ies b Fil MName i differant Faldar f
E 110, O List by File Margé [include Cam #) aldfiles na
7 112, O List by Cam # [include File Mame] ~the Be sure to have selected
T 114 Hﬂ Examples as the Folder.
3 11E.
TNEEE) Ope. MI Delete | Add| | |-
11_[120.  Cancel | Help |  Delete | | Right click in st above for mere Falder Options
12 122 — | .

Figure A4.4 Setting Up Cam Tester Specs
. Cam Tester Specs | x|
Back [ok]  File  Hel
2) Set the Pulses/Rev to 2500 for the standard 'aﬁcerE:u]rs T
Performance Trends system or enter 3600 for a
Cam Dr Retrofit Kit..
3) Set the Com Port to which the Black Box is connected. —ml
If you are not sure, click on the Find button and follow the o T =
program instructions. [Rotary Senvq Pulses/Rev [2500_|
1) Click on Settings, [Comment [Dalib on: 122802 11:25 am |
then Tester o~
Calibration to open  Other Specs— \
Cam Tester Specs [Com Port [Com1 =] Find |
screen shown to right.
E Cam Analyzer ¥3.2 Performance Trends [ Big Block Chevl | [ Help
Fie Edt Graphs Repots Test/CamSetup Find TOC | Setings Help RecordF5]  RegT 4) Click on Back and then -
11 ] E1 ] 12 ] E2 )| 13 alibration | E4 choose to Save these changes
Preferences when asked by the program.
[ Test & Valve Train Conditions - .-
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3 Starting a New Test

Chapter 4 Examples

To start a new test, click on ‘File’, then ‘New (start new test)’ at the upper left corner of the main screen. See Figure A4.5.

Figure A4.5 Starting a New Test

1) Click on ‘File’, then ‘New (start new test)’ to open this Starting a New Test

1|

E1 | 12 | E2 13 | E3 | E

14|

. Starting a Hew Test

E Cam Analyzer ¥3.2 Performance Trends [ 5B Ford on Stand ]
Efe Edit Graph: BReportz Test/Cam Setup  Find TDC_-3efings  Help  Recordlk o] Heq I o urregiEiery 2) Be sure to check

this box for “Using
Electronics” to
display the ‘Specs

15

‘|

ISmall Block Faord j Ilntake Centerline

—=if | ]

Gtart Mew Test  Cancel [don't steft new test]  Help for Electronics’

File Hame For Operator for Pick Cam/Gnind # Folder Hame For section shown here.

New Test Mew Test for New Test New Test — I

[SB Ford on Stapt” | [Kevin | |EC 124770 | | examples .

/ . 3) Set these ‘Specs

[X Usifg Electionics IK‘E’”I'FI Lt j for Electronics’ for your

— Specs for Electronics cam to be teStEd_' .
Number ¢ These are explained in

Cam Deszign TDC Method Cam Timing ¥alue Cylsto T this section of text.

Wll

4) If you are not sure

" Pick Which Specs to Keep, b
Test Setup

d on current hile [ SB Ford on Stand ]

See 5 -
e ree steps for a Solid liftter [follower) cam.

Test Comments

Degree Wheel Type: 0-90-180- 270- 0 in Uszer Enterad

of what to set the ‘TDC
Method’ to, choose
Intake Centerline and
set the Cam Timing

zhow tupical rezults.
Thig cam iz zomewhat unuzud
identical.

Value to something
typical, like 110 deg.

5) Hopefully your Cam Design

Once aMew Test iz started, pou 2l

6) Check Section 2.6 in this User’s
Manual for more info on this New
Test Screen. To display User’s
Manual when running the program,
click on ‘Help’, then ‘Display User’s
Manual’ at top of the Main Screen.

[T

7) When finished
making your selections,
click on Start New Test.

IL

u.uuu'—r*ral

will already be available. If not,
you will have to set up several
specs in the Test Setup menu.
Click on See Specs button to
do this. These specs are
covered in Section A4.2.

Specs for Electronics

Cam Design

TDC Method

Cam Timing Value
Number of Cyls to Test

The section ‘Specs for Electronics’ in the Starting a New Test screen contains critical items the software needs to know how
your cam lobes are arranged on the camshaft. These critical items are covered in the upcoming Section A4.2.

For other inputs in this screen, check Section 2.6 in this manual. To Display this User’s Manual when running the program, you

can click on Help, then Display User’s Manual at the top of the main screen.
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When you have entered all the info and changes for this screen, click on ‘Start New Test’ at the upper left of this screen. You
will be returned to the main screen with all lobes blanked out.

4) Running a Test

Figure A4.6 outlines the major steps to run a cam test. These steps will be discussed in more detail in the text of this section.

Figure A4.6 Running a Test from the Main Screen

E Cam Analyzer ¥3.2 Performance Trends [ SB Chev.-2 ]

File Edit Graphz Reportz Test/Cam Setup Find TDC  Seftings Help  RecaordiF5) Reg To: Jemy Gert Perf Trends Readings: 1 1 F3>
Cl R d[F1] Opti HelN
IN] E1 ) 12 ) E2 ) 13 | E3 | A4 ) E4 | a5 | g5 Oose Pecodfl) Optons e . ]
" Lift I Rotatiaon Tirme:
Test & Malve Train Conditions 000000 ’V [1]0] \ ’V 000 I
Test Time¥Date 3:09 prm 07A12/2005 i Frodting ;I / L \ !
Cam Number CC 124769 -00!

Grind Mumber

31957 vl

Rckr RatiofLash \T 0 .
ot e pelall =] 3) Place the lifter and

\ linear encoder on the #1
ToutData \ \ Intake lobe on its base
EZ Data Entry R Generate Degle;\#’heel Re CirCIe' CIICk on Record
: . or press F1 to start
L S U recording and turn the
cam in its normal

Foint [Degree Tappet
ifheel Lift

1
2 0
i g direction until the
W program beeps at you 1.000

(about 400+ degrees) Lift
1) You must start the B e e e e e e e e L +--- Updating Display Only [not recording). Press <F1> with litter on basefcircle
test on #1 Cylinder N 7
Intake, which may not : —
be the first lobe onthe [T "\ {7 4) Press F9 to advance to the next lobe on the
cam layout. Click on camshaft. This can be automatic if you have the
the first tab (top of 3 I W W correct Preferences settings.

screen) or on the “I1”
on the blue (intake)

_ i : :
cam lobe in the layout g \ \ 2) Click on Record or press F5 to bring up the
drawing. ) ‘live display readings’ screen shown above.

1) You must start the test on #1 Cylinder Intake, which may not be the first lobe on the cam layout. Click on the first blue tab at
the top of screen or on the “I1” (for Intake #1) on the blue (intake) cam lobe in the layout drawing at the bottom of the screen.

2) Click on Record or press F5 to bring up the ‘live display readings’ screen shown above. When you first start talking to the
Black Box, both encoders are zeroed out. This does not mean the measurement is zero. The true zero degrees will be
determined after the #1 Intake lobe is measured, based on the timing method you have selected in the Starting a New Test
screen. Zero lift is redetermined for each lobe based on the lowest reading read for that lobe (typically on the base circle).

If you get a message that the Black Box is not communicating, check some of the troubleshooting tips at the end of this
document.

3) Place the lifter and linear encoder on the #1 Intake lobe on its base circle. See Figure A4.7. This is the part of the cam lobe

on the opposite side from the ‘nose’ or peak. Click on Record or press F1 to start recording and turn the cam in its normal
direction until the program beeps at you (about 400+ degrees). Turn the cam relatively slowly and smoothly. It should take at
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. ___________________________________________________________________________________________________________________________________________|
least 10 seconds to rotate the cam. It is most critical to rotate the cam slowly when on the actual lobe. When on base circle, you
can rotate the cam more quickly.

If you turn the cam in the wrong direction, it will beep at you. If this happens and you believe you are turning it in the correct
direction, check that the Rotary Encoder is pictured on the correct end of the cam in the Cam Layout drawing. If that is correct,
then you must have the Rotation Direction wrong in the Cam Layout specs, discussed in Section A4.2.3.

4) Press F9 to advance to the next lobe on the camshaft. This can be automatic if you have the correct Preferences settings. If
you have turned other Preferences on, the program will make some checks to see that the lobe measurements appear accurate.
Some of these checks have to do with turning the cam too fast. Others have to do with whether these results look the same as
what was measured on #1 cylinder. Since this is #1 cylinder, this particular check is not

done. If you are mostly interested in a quick check, these checks are not that important. If Figure A4.7 Start with
you want accurate acceleration and jerk details, you should use these checks to ‘flag out’ Lifter on Base Circle
lobe measurements which could have errors. See Section A4.3 on New Preferences.
Loosen the Cam Follower Bracket, lift the follower up into its adapter, and slide the lifter Lifter N
and bracket to the next lobe as identified in the Cam Layout drawing by the highlighted Base k=
lobe (brighter color than the rest). Lower the follower to the cam lobe and tighten the Circle
bracket. Then rotate the cam until the lifter is again on base circle (see Figure A4.7) and
press F1 to start recording. Then rotate the cam slowly and smoothly until it beeps at you.
The program will make it’s checks and then you or the program will advance it to the next
lobe. Just keep repeating this pattern until all lobes are measured that you wanted to
measure.
. Lobe —»
Tips:
ose

The lifter must slide smoothly in the lifter bore adapter and the cam bearings must slide
smoothly on the V blocks. Cozmoline (an ‘anti-rust’ coating) from new cams will be on the bearings and can get on the lifter
itself and cause sticky, jerky (inaccurate) measurements. For quick checks of duration and lift this is OK if you are careful.

Be sure the pointed tip of the rotary encoder assembly is fully inserted into the pilot of the cam. If this is not done, you will see
that the ring magnet will not be concentric on the cam’s end bearing, and the encoder will ‘orbit’ as you turn the cam.

Be sure the linear encoder’s tip is on a flat section of the lifter and not near the oil hole for the pushrod.
The slower you turn the cam, generally the more accurate the readings. You especially want to turn the cam slowly on the

opening and closing ramps, where lift changes rapidly. We’ve measured lobes rotating them in anywhere from 5 seconds up to
30 seconds per lobe. Stopping the rotation to reposition your hand has generally not been a problem.

When you turn the cam, turn on a gear or bearing well away Figure A4.8 Rotary Encoder Cable Routing
from the lobe being measured and close to one of the V block

supports on the Cam Test Stand. This helps ensure you are not L ead should go toward
loading and bending the camshaft. Also, try to only put a support rod

torque (twist) on the cam, and no side or up/down loading.

Route the linear encoder’s cable away from the camshatft.
Route the rotary encoder’s cable in the same direction as the support rod
Support Rod which sets on the magnet.
Encoder

Avoid having the camshaft move longitudinally (along its magnet
length) because the Rotary Encoder Support Rod may change
its rotary position slightly on the magnet which keeps the

rotary encoder indexed correctly.

If you must restart measuring a cam you have already measured lobes on, you must first remeasure #1 Intake. This gets the
rotary encoder and Black Box electronics indexed correctly. Then you can go directly to the next lobe in the sequence. (Note
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that it is most accurate if you do not have to do this, but the amount of error introduced by this method is typically less than 0.2
degrees.)

5 Analyzing Data:

There are several new types of graph and report options that the v3.2 B provides. These are available by clicking on either
Graph or Report at the top of the main screen as shown in Figure A4.9.

One of the most useful new reports is the Int & Exh Compare Specs, which lets you compare all lobes on the cam you tested.
You can quickly see which lobes are significantly different than the others. Figure A4.9 shows you how you request the report
on all Intake and Exhaust lobes. Figure A4.10 shows the resulting report.

Figure A4.9 New Analysis Features for Measurements Taken Electronically (with cam test
stand)

Click on Graphs or Reports for new analysis features. Reports
was clicked on here to show the Reports Options screen.

E Cam Analyzer ¥2.2 Performance Trends [ sb chev |
File Edt Graph: Repeft: Test/CamSetup Find TDC  Sethnges Help Record[F5) Feg To: Jery Gert

11 | E1 ] 12 | E2 | 13 | E3 | 14 | Ea)/—r% New Report options
are available here. A

" Test & ¥alve Train Conditions . .o . very useful report type
Test Time/Date |11:33 am 0B/08/2005 | . Beport Ophions E I_ is “Int & Exh Compare
Cam Number CC 124764 | [Report Specs Specs” to compare all
Erites) Lz 31857 =l lobes measured on
Hckr Ratio/Lash  Test Dperator B the cam.

15/ 0% [Jash . = [Report Lift ve: [
Heport Yelocit - =
[ <653 |[E/L: 10200 | [pur 258.71 |[Open: 27.77 [ep - | | |5
. - Heport Acceleration - —
Test Data——— | Details for each |- | -] | A
£Z Data Ent| lObe are shown. by [Repart Jerk IN':' j hi
Foint Degrez [Tappet | = [Scaling | [iuit el secler by 1000 (st]2] | [
ihieel Lift !
DA . |Hepnrt Data Every [0 degress: = | . .
1 [1o0 ) . Choose which
2 |1z 0.0#0530 Tabular data is shown here for  frcc| cylinders to include in
3 104 00620 400 crank degrees in 2 crank (1 / the report, typically All
4 |06 0.000630 cam degree) increments. / as shown here. Other
|08 0000630 TS It Filtering —1 | ['| choices are possible
E 110 0000530 [Nore /=] by changing the “Cyls
ioma 0.000620 Wel/Accel/lerk Filtering IMDderayé j toyRe ort” option y
8 114, 0.000531 / P ption.
3 N 0.000605 0.2  Cyhinders to Report /
N 0000551 A -
e 0000551 Cyls to Report |4 al
12 122 0.00055E |Picked Cyls 1 | -
13 [124. 0.000541 | Click here to
4 |1 0.000627 ol - L make the report.
) 0000515 : Make R Help | Cancel | Print |
16 120 0.000464 , , ,

Another new report type is Compare Measurement Comments. As discussed earlier, the program makes checks of the
measurement data for each lobe measured. The results of these checks are saved so that you can check them if you want. See
Figure A4.11. These checks include:

Max Gaps: You would have to turn the cam extremely slowly for the computer to get a measurement at each cam
degree of rotation. Therefore, the program uses sophisticated math to fill in gaps in your measurements. If the gap to be
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filled is too great, the results may have some errors. The Max Gaps comments display the largest gap in crankshaft

degrees and largest gap in lift. These checks are only made for the actual lobe, and not on base circle, where
measurements are not that critical. For example, if you see something unusual in a lobe, you can check these comments
to see if there may be a reason for the unusual results and my decide to measure the lobe again.

Max Error: In the process of filling in the gaps, the program estimates the amount of average error estimating lobe lift
for each gap. Although these errors look small, it must be remembered that the actual error could be much greater than
the average error. Also, even small errors in lift can produce very large errors in acceleration and jerk calculations.

High Accels: The program checks each lobe to see if there are unusual looking “breaks” in the lift curve, like a sharp
bump or dip. With a follower on the cam (not a small pointer), it is impossible for these to be seen even if they were
there. Therefore, it can be assumed these are measurement errors. If these “breaks” are found, the words “High Accels”
are added to the Measurement Comments.

Figure A4.9 also shows a new option for graphs and reports, in the Cylinders to Report section at the bottom of their screens. In
this section, you see ‘Cyls to Report’, which can be set to All, or Cyl 1 Only, or Pick. If you choose Pick, then the “Picked
Cyls” entry box becomes enabled. There you can type in a list of cylinder numbers, separated by commas for the cylinders you
want included in the report. For example, you could enter:

1,4,5
And the program would then do the report on only cylinders 1, 4 and 5. This can be most useful for graphs, where space in the

legend limits the number of graphs you can include on one graph. Figure A4.12 shows picking 3 cylinders for the current test
for graphing.

Figure A4.10 Int & Exh Compare Specs Report from Screen in Figure 9
E Cam Analyzer ¥v3.2 Performance Trends [ sb ford try from new 006-newCL ]

B Back Prnt Report Twpez File  Help(F1) The Cam Tlmlng method for
i _ Report of: Cyl 1, CamData  Test Time: 12:42 pm 06/2005 Ewentz Rated at 05" Tappet Lift :

Clie Dur  Open Close LbAwea MLt VivLit RAR Lash LbSeplady  Dverlap this cam was Intake

% Comments ||\ {050 2282 &3 393 25387 318 477 15 06 1074 157 Centerline at 105 deg. Note
P Exh 1098 2335 46F EE A3 322 483 15 028 24 Advance that #1 Cylinder has exactly
105 deg centerline and most
all the others are different

Lobe (Lobe Lift Center Line/l&ohf Sep. ‘Advance Duration ‘I]pen ‘Elnse Lobe &1l because they are all

#1 g 105.00 107.38 2.38 22817 8.88 39.29 25.341 mgasure_d with respect to #1
#2 [.3192 104.84 107.60 2.76 229.15 9.50 39.65 25646 | Cylinder intake.

#3 |3200 104.69 107.52 2.83 22969 9.91 39.78 25.696

H4 | 3181 104.81 107.35 2.54 228.97 9.35 39.62 25.565 .351 219 318
#5 |3180 105.00 107.38 2.38 228.01 8.92 39.09 25.754 .362 -221 .315
#6 |.3186 104.87 107.47 2.60 229.m 9.27 39.74 25.711 .361 -221 321
#7 |3198 104.32 107.39 3.07 229.77 10.02 39.76 25.734 .356 219 317
#8 |3188 104.72 107.48 2.76 229.16 9.71 39.45 25.466 .352 -221 .313
1 |.3222 109.76 107.38 2.38 233.45 46.63 6.81 26.126 .31 -223 318
#2 |.3209 110.36 107.60 2.76 232.49 46.65 5.85 26.065 .326 -221 .327
#3 3214 110.35 107.52 2.83 233.41 46.98 6.42 26.120 319 -223 .322
4 |3216 109.89 107.35 2.54 232.72 46.35 6.36 26.039 .327 -221 .332
#5 |.3221 109.75 107.38 2.38 233.36 46.49 6.87 26.085 .327 -223 .330
6 |.3217 110.06 107.47 2.60 232.82 46.56 6.27 26.137 .333 224 .329
t7 |3208 110.45 107.39 3.07 232.73 46.76 5.97 25.998 324 224 323
£8 |3216 110.23 107.48 2.76 233.25 46.75 6.51 26.075 .326 -222 .329
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B« Back Print

File

Help[F1]

Figure A4.11 Compare Measurement Comments Report

E Cam Analyzer v3.2 Performance Trends [ sb chev ]

Feport Types

_ _ Report of: Tyl 1, Cam Data  Test Time: 11:32 am 06/02/2005 Ewvents Rated at 05" T appet
CLine Dwr Open Cloze LbArea LbLift Wiv Lift BAR  Laszh LbS epdddy

Comments | Int: 1020 2597 278 51.9 32.58 .3EE 549 1.5 026 105.5

= : Exh: 103.0 Z2E2.2 E3.0 252 3461 382 BF3 1.5 .0z8 3.5 Adwvance

Lobe |Comments

#1 w5 ap D eg H 11 000 (]

2 Max Gaps: Deg =48 Lift=-002 Max Er=_00012 @ _132 lift

#3 Max Gaps: Deg=6.3 Lift = - 002 Max Er = _ 00011 =& 052 Lift

4 Max Gaps: Deg =50 Lift=-001 Max Er = 00009 & _125 Lift

#5 Max Gaps: Deg =55 Lift=-001 Max Er = 00009 = _164 Lift

#HE Max Gaps: Deg =68 Liit=_019 Max Er= 00011 =@ 143 lift

A Max Gaps: Deg=7.4 Lift =-001 Max Er = 00008 = 065 lLift

e Max Gaps: Deg =519 Lilt=_016 Max Er = 00009 (& 277 lift

1 Max Gaps: Deg =68 Lift=-001 Max Er = 00010 & 197 Lift

2 Max Gaps: Deg =84 Lift=-002 Max Er = 00016 =& 251 Lift

i3 Max Gaps: Deg =66 Lift=_018 Max Er = 00008 @ _245 lift

4 Max Gaps: Deg =59 Lift=-002 Max Er=_00012 @ 071 lift

#H5 Max Gaps: Deg =53 Liit=_015 Max Er = 00011 & _168 liit

#HE6 Max Gaps: Deg=49 Lift=-001 Max Er = 00007 = 069 Lift

o Max Gaps: Deg=6.3 Lift =- 002 Max Er = _ 00019 @ 035 Lift

e Max Gaps: Deg =59 Lift=-002 Max Er=_00012 (= 128 lift

Figure A4.12 Picking Which Cylinders To Graph or Report

Back Fie Format

Yiew Graph Tope Add Test

w Cam Analyzer ¥v3.2 [ sb ford tiy from new 006-newcl ]

Hiztary Log  Sinagle Test

Help

-
|Graph Lift I\(ES LI
|Graph ¥elocity IND LI
|Graph Acceleration I\(ES LI
|Graph Jerk IND ;I
f¥elocity Scale Factor |-||:| ;I
Accel. Scale Factor |1DDD LI
Herk Scale Factor IEDDD ;l

" Filter Specs
Lift Filtering INone LI
Wel/Accel/lerk Filtering IModelate LI

[ Cylinders to Graph
[Cyls to Graph IF'ick LI
[Picked Cyls |3 a5 \

Make Graph | Helpl Ean%l Prmll

il il A n- I

Click on Graph Type to
bring up Graph Options
screen shown to lower left.

[ Fuitvview || set Scales]

The data for these 3
cylinders are identified in

the graph legend here.

rco 124770 #3

It Cam Liftinches

Exh Cam &ccinddg™2 s 1000

r o 124770 #5

It Camn Littinches

Exth Cam Liftnches
Exh Cam &ccinddg™2x 1000

r cc 124770 #6

It Cam Liftinches

Int Camn Accmidg ™2 1000
Exh Camn Littnches

Exh Cam {I(:c.in.'dg"zx 1000

Choose ‘Pick’ and then enter 3, 5, 6 to graph these cylinders.
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You can also specify which cylinders to include in a graph in the History Log. Figure A4.13 shows how you can pick different
lobes from different cam test files for comparison graphs.

Figure A4.13 Picking Different Lobes from Different Cams

Iﬁ Cam Anal
lpzer ¥3.2 [ sb chev | . . .
Back File Fomat “iew Graph Tepe  Add Test Hist‘ory Log Single Test Help The 2 hlgher prOflleS are for the fIrSt

e[Sl elrffensesesed | cam in the History Log and the 3
lower profiles are for the second.

‘ T —
U A """"__""_:"""_"""_: _____________ ! Int Cam Littinches
/ TR ——————
All 5 lobes are s
—————————————————————— identified here ~ f----1 P
in the Legend. [
______________________________ S R D o LTI #E———————
"'-\ ' i i Trt Can Littinches
at bottom of screen ! ! !
to graph more than / - ! E

1 cam test. ittt e An il Rt
| i .

Click on the T

‘Graph?’ column to

put a ‘Yes’ there

indicating that cam
should be graphed.

Click here or here to |
bring up History Log [~

5

You can click on the ‘Cyl to
Graph’ column to enter which
cylinder numbers should be
graphed, in this case 2 and 7
from one and cylinders 3, 5
and 6 fro the next.

wi. Test History

Graph Tests Marked “es' Graph Current Test Orfy  Clear [eraze] Higtory Frint  Help

Test File and Path Gyaph? [Std Graph Title [Save? [Cam # [# Cyl [Cylto Glaph [Int Lift [Dur _ [Test Date [Exh Litt [Dur__ [File Type -

‘zh chewvy electronicshsb chew Es oo 124769 CC 124769 g 77 34 2894 (0B/08/2005 381" 2690 Measured with EI

“big block chewy electronicshbig block cheyl co 124769 CC 124769 g 1 324" 2326 0B/08/2005 324" 231 Measured with E|

“zb ford electronicshsh ford by from new 00B-newc [Yes oo 124770 CC 124770 g 3.5.6 3212292 0BADE/2005 21" 2333 Measured with EI

“sh chewy electronicshsh chev.-2 cc 124769 CC 124763 a 1 oot .0 07/A12/2005 oot .0 Measured with E1T

4 »
Click in 'Graph? column to select or de-select tests far graphing. Slide bu&\n right for Hickon infe [T B[]

—— | Here you can click and enter a Title for this particular cam
on the graph. A Preference lets you pick if this should be
the Cam Number or the Test File Name.
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A4.2 New Test/Cam Setup Specs

If you had clicked on the See Specs for Test Setup specs in the Starting a New Test screen, you would be shown the screen in
Figure A4.14. This screen is also available by clicking on Test/Cam Setup at the top of the Main Screen. In this screen are
several important items concerning how the lobes are laid out on the camshaft, and how you want the cam data indexed to TDC.

When using the Cam Test Stand without the cam in the engine, there is no way to
measure how the cam will be timed in the engine. It can only measure how the lobes are
timed with respect to each other. When you select the TDC Method and Cam Timing

Value, the program predicts all the cam timing values assuming you install the cam as
the TDC Method and Cam Timing Value indicates.

Figure A4.14 Test/Cam Setup Specs

File Edit Graphs Beportz Test/Cam Setup Find TDC  Settings Help  Record[F5) Feg Ta: unregistered copy
1M | E1 | 12 ] Ez | 13 | E3 | 14 | E4 | 15 |

O |
1 Back [ok] Print  Help Refresh —
¢ [ Test Setup " Degree Wheel
t | [Type of Cam Data [Peg Steps Type ID 80150 2701 =]
F tMeasured with Electronics IW
E |Lifter [profile] Type |Ful Cyl # —
_E | Mild Sl Flat I ERE 1 New section of inputs
T — | specifically for Cam Test
| || Stand Electronics
IF Intake  Exhaust B

[Rocker Arm Ratio 1.6 1.6

lActual ¥alve Lash, in [ 026 .028

Troa T T

- |  Electionic Measurement Settings——————

4 [TDC Method Ilntake Centerling j

F -
E [Cam Timing %alue 105 .

i | | [EamDesign [mall Block Ford - il

e | I ma Biosk For J Click on the down amow buttan ta select how the

P |Number of Cylinders To Test IA" j cam lift data was generated. |f you select 'Generate

= fram Carm Specs’, you can also specify the tappet lift i
I Lifter Bore Angle Detailz | Save | fram which duration and opening/clozing events are

1 - measured. Amencan aftermarket standard is 050",

i Camszhaft Layout Details | Open | Metic and matoreycles use 040" [1 mm). Seat

o timing iz alzo called 'advertized' duration and iz not az

_1 _ID slete accurate a method. p 21

I

[E— -,

[ [ 1
] [ . . :

Type of Cam Data

When you choose ‘Using Electronics’ in the Starting a New Test screen, this spec is set to Measured with Electronics. You can
also choose this in this screen after starting a test, but the program may not perform as expected. That is because this items is so
critical to how the entire test is done. If this items is not set correctly, it is best to start a new test and be sure to choose ‘Using
Electronics’ when you start the new test.
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Lifter (profile) Type

The program uses your choice here only to know if the cam uses Hydraulic (no lash) or Solid (with lash) followers.

For Cyl #

This will identify the cylinder number should you have selected to only measure 1 cylinder in the ‘Electronic Measurement
Settings’ section for ‘Number of Cylinders to Test’.

Rocker Arm Ratio
Actual Valve Lash, in

These items let the program convert the measured lobe lift into valve lift for calculate results in reports and graphs. If you select
one of the Hydraulic Lifter (profile) Types, the Actual Valve Lash inputs will be disabled.

A4.2.1 Electronics Measurement Settings

TDC Method
Cam Timing Value

These two items work together to let you identify how this cam is timed in the engine. If your cam card gives you info on the
cam’s timing, you can enter these values directly. For example, if the cam card says the intake centerline is at 108 degrees, then
choose Intake Centerline as the TDC Method and enter 108 as the Cam Timing Value. If the cam card says you should check
the cam’s intake lift at TDC in the engine, and it should be .145” lift, then choose Intake Lift at TDC as the TDC Method and
enter .145 as the Cam Timing Value.

If you do not know how the cam is timed and have no cam card, then the
recommended entries are Intake Centerline as the TDC Method and 110 as the Cam
Timing Value.

When you measure a cam, the program will try to exactly put the intake lobe for Cylinder 1 at the exact timing you have
specified here. (The intake lobe on Cylinder 1 is the first lobe which must be measured.) All other lobes will be timed as
measured with respect to #1 Intake. (Note that the other intake lobes will probably not be exactly the same as #1 due to
manufacturing tolerances.)

Cam Design

Here you can choose one of the preloaded cam designs provided by Performance Trends, or choose the top choice of Custom. If
you use Custom, then you must click on the Lifter Bore Angle Details and Cam Layout Details buttons and enter all these items
for your engine and cam. These items are discussed later in this section.
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# Cyls to Test

Here you can select to do all cylinders on the cam or just a smaller set. Typically you will only choose either All or just 1,
where this would be for cylinder #1 only.

A4.2.2 Lifter Bore Angle Details

Lifter Bore Angle Details are NOT needed if you measure the cam in the engine. V 3.8
allows you to specify ‘Measured in Engine’ and ignore these details. Check Appendix 5.

Most engine builders do not worry about how the lobes are exactly laid out on the camshaft. But to the cam grinder, these
angles are critical to getting each lobe timed exactly correct for each cylinder. Figure A4.15, diagram A shows lifter bores for a
typical V-8 engine with normal clockwise rotation. All intake and exhaust lifters are at the same angle on the right bank and all
are at a different, but equal angle different or the left bank.

For purposes of the Cam Analyzer, Lifter Bore Angles are measured with respect to #1 Cylinder Intake. If other lifter bore
angles are the same as #1 Cylinder Intake, then you do not have to specify a Lifter Bore Angle for them. For most all V type
engines, all cylinders on the other bank from #1 will have a different Lifter Bore Angle, which must be specified to the program.
The left diagram A in Figure A4.15 shows a typical GM or Mopar V-8 engine, with #1 cylinder on the left bank and all lifter
bores for the same bank exactly in line with each other. Diagram B shows one of the more complicated Lifter Bore Angle
layouts you are likely to encounter, that for the Big Block Chevy. This engine has lifters at 4 different angles, 3 different angles
with respect to #1 Intake. All these angles must be specified to the program and the cylinders and whether intake and/or exhaust
lobes are involved. (Luckily, Performance Trends has loaded in several of these details for several engines, including the BB
Chevy, and you can just pick a Cam Design and avoid these inputs.)

If you click on the Lifter Bore Angle Details button, you will be presented with the screens similar to those shown in Figure
A4.16. These items identify the angle between the lifter bores for pushrod type engines. The angles on this screen describe how
many cam degrees before #1 Cylinder Intake the other lobes are timed. These are the same angle that can be read from a
blueprint of the engine.

Number of LBAs (Lifter Bore Angles) Needed

For most inline, pushrod engines, these inputs are not needed. You will specify 0 as the Number of LBAs needed and all other
inputs are disabled. For V type engines, you are likely to need at least | LBA (like shown in Figure 4.15 diagram A) and
possibly up to 3 (as shown in Figure 4.15 B).

Lifter Bore Angle #1

This is the number of degrees other cylinders’ lifter bore angle comes before #1 Cylinder Intake’s lifter bore. For example, in
Figure 4.15 diagram A, because of the rotation direction, the right bank comes approximately 90 degrees before #1 cylinder.
DO NOT assume that V engines have a lifter bore angle of 90 degrees or the same angle as the angle between cylinder bores.
Most often they do not. You must check with the engine builder to know what the lifter bore angles are exactly.

Notice in Figure A4.16 that for the Small Block Ford (and most Fords) that #1 cylinder is on the right bank and the cylinders on

the left bank come affer #1 cylinder. For the Ford, the LBA is specified as a negative number because the other bank’s
cylinders come after #1 cylinder.
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Cylinders Using LBA 1

Here you will enter a string of number separated by minus signs or dashes (-) for each cylinder number which will use this lifter
bore angle.

Int or Exh

Here you specify if just the Intake lobes, just the Exhaust lobes, or both the Intake and Exhaust lobes will use this LBA.

Example for Filling In Specs for Big Block Chevy

The LBAs for the BB Chevy are 77.5 degrees between intake lifter bores and 90 degrees between exhaust lifter bores. That
means the right bank’s intakes occur 77.5 deg before the #1 intake. The #1 exhaust (and other exhausts on the left bank) occur
(90-77.5) /2 = 6.25 deg degrees after the #1 Intake (-6.25 deg). The right bank’s exhausts occur 77.5 deg +6.25 deg before #1
intake. Using this info you will fill in the Lifter Bore Angle Details screen as shown in Figure A4.16 for the Big Block Chevy.
(As stated earlier, Performance Trends has loaded in several of these details for several engines, including the BB Chevy, and
you can just pick a Cam Design and avoid these inputs.)

Figure A4.15 Lifter Bore Configuration (viewed from front of engine)

Lifter Bore Angle
A /\
#5 Intake #1 Intake
& Exh & Exh
Right Left Right Left
Bank Bank Bank Bank

~_ ~__

Cam Rotation

Typical GM like Small Block Chevy Complicated Lobe Angles like Big Block Chevy
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Figure A4.16 Some Typical Lifter Bore Angle Details Screens

Setting for Typical
Inline or OHC or
Inline Engine

. Lifter Bore Angles

" Lifter Bore Angle [LBA] Specs
|Numher of LBAs Needed

[Lifter Bore Angle #1

Im vI
L]

[Cylinders Using LBA 1
fInt or Exh [Both Int and Exh =]
|Lifler Bore Angle #2

[Cylinders Using LBA #2
[Int or Exh

L]

Both Int and Exh %]

|Liﬂer Bore Angle #3

||:_','|irldel8 Using LBA #3

fInt or Exh Both Int and Exh 7]
" Hotes:

Far most Overhead Cam or Inline Engines,
chooze 0" as the "Mumber of LBAs Needed' and
all these entries are dizabled [not needed]. Click
on Help for more info on filling in these critical
inputz. For most American -8z, you can just
pick a Cam Design from those on the Test
Options screen, provided with the program.

Settings for Small Block
Ford (289, 302, etc)

i, Lifter Bore Angles

[ Lifter Bore Angle [LBA] Specs
|Nuthl of LBAs Needed

|Lifler Bore Angle 11
[Cylinders Using LBA 1 5-6-7-

Hil.

[Int or Exh {Both Int and Exh

|Lifler Bore Angle #2
Note that the Ford
has a negative LBA
for the other
cylinders because
#1 is on the left

|Ka

JIH

Complicated settings for
Big Block Chevy, which
has 3 lifter bore angles
that are different than #1
Intake.

. Lifter Bore Angles

[ Lifter Bore Angle [LBA] Specs
|Numh8l of LBAs Needed -
|Lifler Bore Angle #1 75
[Cylinders Using LBA 1 2468
[Int or Exh IInt Only |
|Lifler Bore Angle #2 83.79
[Cylinders Using LBA #2 2468
[Int or Exh IE“h Only =l
|Liﬂer Bore Angle #3 -6.25
[Cylinders Using LBA #3 1-3-5-7
[Int or Exh IE“h Only |

bank. The

cylinders on the gines.

right bank come [{ceded and

AFTER #1 cyl. ot il
L1 can just

e e Test
Options screen, provided with the program.

Choose however many —
LBAs you need to describe [
the cam and the =
appropriate number of
items will be enabled.

Keep Settings | Helpl Cancell Print |

Keep Settings | Helpl Cancel | Plintl

Keep Settings | Helpl Cancel | Print |
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This screen contains other details about the cam in addition to the Lifter Bore Angle details, like firing order, how the lobes are

organized on the cam, etc.

Cam Layout Details have been expanded in v3.8. Check Appendix 5.

Number Cylinders on Cam

Choose the number of cylinders for lobes on this cam.

Type of Lobes

Choose whether the cam has both Intake and Exhaust lobes, or just All
Intake or All Exhaust lobes like those found in dual OHC engines.

Number of Intake Lobes
Choose the number of intake lobes for each cylinder on this cam. For

all 2 valves per cylinder engines, this is 1. For, 3, 4 or 5 valves per
cylinder engines, this could 2 or 3.

Number of Exhaust Lobes
Choose the number of exhaust lobes for each cylinder on this cam. For

all 2 valves per cylinder engines, this is 1. For, 3, 4 or 5 valves per
cylinder engines, this could 2 or 3.

Firing Order

Here you will enter a string of number separated by minus signs or
dashes (-) for the firing order of the engine. You must start with
cylinder #1.

Offset (‘'odd') Firing

Figure A4.17 Cam Layout Details
Screen

& Cam Design Layout EJ

Cam Deszign Layout Specs
Mumber Cyls on Cam M -
Intake and Exhaust j

_—
-

Type of Lobes
Mumber of Intake Lobes

Mumber of Exhaust Lobes

Finng Order
[1-8-4-3-65-7-2 |
DOffzet ["odd’] Firing No -

Lobe Description

J-F-E1-E241-1240-13-14-E3-E4-)-ES-EGIS16-J-17 |
Rotation [viewed from front] W -

Rear -

Encoder Mounted On

Motes:

Entriez in thiz screen are quite complicated, and
critical to accurate cam measurements. Click on
the 'Help' button for details.

Keep Settings | Help | Cancel | Print |

Choose ‘Yes’ if you have an odd or uneven firing engine. The most notable odd fire engines are the Buick ‘Odd Fire’ V-6 and

the Harley Davidson V twin. For most engines, you will choose ‘No’.

Cyls. Offset from #1

If you chose ‘Yes’ for Offset Fireing above, you will enter a string of number separated by minus signs or dashes (-) for the

cylinders which are different from cylinder #1.
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Offset Crank Degrees

Enter the number of degrees which the ‘Cyls, Offset from #1° fire before they should if the engine was even firing.

Lobe Description

Here you will enter a string of numbers and letters separated by minus signs or dashes (-) for each lobe, bearing journal, fuel
pump eccentric and distributor gear on the cam. Possible entries include:

Ix * where x is a cylinder number. The ‘I’ indicates an intake lobe.
Ex*  where x is a cylinder number. The ‘e’ indicates an exhaust lobe.
J A cam bearing journal (This was “B” in some earlier versions.)
G A distributor (or other) gear

F A fuel pump eccentric

* If there are more than 1 intake or exhaust valve per cylinder, include an A, B or C immediately after the
cylinder number. For example, I12A is the first (A) Intake (I) lobe for cylinder number 2 (2). E4C is the third
(C) Exhaust (E) lobe for cylinder number 4 (4).

This info is used to draw the Cam Layout on the main screen and to identify the lobes for graphing and making reports. This
input can be tedious to enter, but is critical for identifying which lobes are which.

Rotation (viewed from front)

Here you choose whether the cam turns CW or CCW when viewed from the front of the engine. Most all non-marine engines
turn CW.

Encoder Mounted On

Here you tell the program if the encoder is mounted on the front or rear of the camshaft. The encoder is then drawn in this
position in the Cam Layout on the Main Screen. It also lets the program know how the encoder’s readings should be coming
into the program if you are turning the cam in the correct location.
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A4.3 New Preferences

Several new Preferences have been added to let you customize how the program works with the electronics. See Figure A4.17.

Figure A4.17 New Preferences for Electronics
E Cam Analyzer ¥3.2 Performance Trends [ sb ford try from new 006-newcl ]
File Edit Graph:z HReportz Test/Cam Setup Find TDC  Setting: Help  Record(F5] Req Ta: Jemy Gert
I i, Preferences E3
‘Te - Program Title Comments " Mizcellaneous B
Te
o Gzt Default Floppy Disk Drive & =l
a
Gr | Second |go here. See Preferences. || | [# Tests Kept in History Log IEEI =]
Rc Ti_p: Enter text [u:Dmpa_m_l,l name, phone #, etc] which |A||uw Hot Smoothing Cam Dr File IND j
| will appear at top of printouts.
1.5 Dot Matrix Graph Printer IND j
Lift [ Alternate Lifts for Reports |Frinter Fonts trinl Font j s
_T |Use Standard Lifts for Reports . 1 =
< /| New Preferences for Electronics are discussed in this section.
= | 1[.003 | ‘o1 | 5[0z [[ [ Main Screen Graph Lines [ Thick =ITE
Pc
2 |-[“]'Il | |.l]15 | 6 |.l]4 | |Test Folder Hame in Program Folder
12— Select ves, and fhe program defaults of .003, 004, Allow Direct Entry of Cam # IMn =l
— 006, .05, .020/5nd 040 are wsed for Duration and : ——— | This Preference added to
2 | Lobe ArearepOts for reporting data. Select Mo and ||_||‘-t Entered Asz/ __ ﬁ .
4 Mo and the B/litts above which wou can maodify wil Improve accuracy.
5 | beusedforthese reports, _ —
3 Allow Not S/ﬁuuthmg Manual Data IYES =]
= [ Electronics
i rWam Abgut "Smoothing Lift Data’ IYES vI
8 | Auto Advance to Next Lobe IYES j
3 EZ Data Entiy Increment i -
10 MNext Lobe Is IEam Lobe Position j | I.EIEI'IEI " J -
11 | Warn if Turning Cam Too Fast IND j |/
12 —
13 L ST Eesels e IYES = |Uze New Method to Find Centerline IYES =l
14 i
15 OK Cancel I Help I Restart Showing Help Tips I
16
- T e | =r I B B B I

Auto Advance to Next Lobe

Select Yes and the program will automatically go (advance) to the next lobe on the camshaft after measuring a lobe. To which
lobe is identified in the next Preference, “Next Lobe Is”.

Next Lobe Is

If you selected Yes for Auto Advance above, this setting lets you select if you want the “next lobe” to be either the next lobe
down the camshaft (as pictured in the Cam Layout drawing) or the next cylinder number (as identified on the tabs across the top
of the main screen). Most users will select “Cam Lobe Position” on the actual camshaft.
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Warn if Turning Cam Too Fast

After you measure a cam, the program checks if the “gaps” between measurement points are larger than what should be used for
good accuracy. If the gap is large, the program will give you a warning message, where you can select to either continue to the
next lobe, or redo the lobe just measured. If you want to be as precise as possible, set this to Yes. If you just want to quickly
check a cam for duration, lobe separation and lift, then set this to No.

Warn if High Accels Found

After you measure a cam, the program checks if there a “bumps” or “dips” in the lift data which are not likely to be accurate. If
they are found, the program will give you a warning message, where you can select to either continue to the next lobe, or redo
the lobe just measured. If you want to be as precise as possible, set this to Yes. If you just want to quickly check a cam for
duration, lobe separation and lift, then set this to No.

Use New Method to Find Centerline

Once we were using electronics to measure the cam lobes, we found that the method we were using to determine centerline was
not as accurate or repeatable as it could be. We were using several points at near peak lift to determine centerline. Now we go
much farther down the opening and closing profile to determine the lobe centerline. This has proven to be much more
repeatable, within .1 degrees or better. The old method was repeatable within .5 degrees or so, which was sufficient for the hand
measurements we used to do. We recommend setting this to Yes. No should only be used if you want to repeat results from an
older version of Cam Analyzer.

A4.4 Troubleshooting Communications to Electronics

If you find that the program can not communicate with the Black Box, you may first want to let the program try to “Find” it as
shown in Figure A4.4. If it can not be found, check the Troubleshooting features built into the Cam Analyzer in Figure A4.17.
The first test available of “Test Com Port” is a very easy test to pass. That means if you can not pass it, there is a definite
problem with the computer’s Com port, or the cable, or you are doing the test wrong. If the problem proves to be with the
computer (which is usually does), then you must contact your computer repair shop. You could also switch to a USB to Com
port converter if you have a USB port. (USB-Com port converters are typically not as reliable as a true Com port.) The “Check
Boot Message” is a more thorough test, and checks both the Com port and cable, and some basic functioning of the Black Box.
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Figure A4.18 Troubleshooting Options
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Appendix 5. New Features in v3.8

Cam Analyzer has had many updates since this user manual was written for the original v2.0 for Windows. These include 3.2A
(Appendix 3), 3.2B (Appendix 4) and now v3.8 (Appendix 5). Here is a brief listing of some of the features new since v3.2B
was released, including Version 3.8’s new features.

Cam Analyzer v3.8 actually has 4 different versions now, which include:

Cam Analyzer Basic
Cam Analyzer Plus
Cam Analyzer Basic with features to use the electronic Cam Test Stand sensors

Cam Analyzer Plus with features to use the electronic Cam Test Stand sensors

Prior to this, all versions communicated to the Cam Test Stand, however the Plus version added very little to the user who did
not have the Test Stand. Now the Plus version does add several features for users not using the Cam Test Stand.

Note that some of these new features apply only to the Plus Version of the software.

New Features for General Program Operation:

The program now has an “EZ Start Wizard” to walk beginners through the steps of starting a new test. (Fig A20) This
feature should greatly aid the user to understand all options which can affect the various tests they can run.

Added several features for emailing graphs, files and PDF reports (if you have the full Adobe Acrobat ™ or some other
software which offers a “PDF” printer option). (Fig A21)

Click on File at top main screen and you will see new Import and Export options. The Export command is similar to
the old Create Cam Dr or Comp Cams files. The new v3.8 also includes creating S96 format files, “raw” data files for
data from cams “Measured with Electronics”, exporting raw data at 1 crank degree (0.5 cam degree) intervals, and
default location for the Engine Analyzer Pro v3.5’s Cam Files. There are 2 raw data export options, Raw ‘As
Measured’ data which is the measured data before any conversions, and Raw Converted data is the profile after any
conversions (like virtual follower conversions) have been done. The Import command has 3 options, mainly explaining
how you can open files of several different cam file formats, and one discussed in the paragraph below. (Fig A22)

Program will automatically look for old v3.2 files and copy them over to this new v3.8. You can also do this manually
by clicking on File at top main screen, then Import, then Import All Files from a Cam Analyzer Program. (Fig A22)

Program now has a "Website' button in the About screen for jumping to www.performancetrends.com website.

Program has added some new 'Edit' commands for copying cam data to and from the Cam Analyzer to other analysis
programs.

e  One is the ability to right click on the top of the data columns in the lower left corner of the main screen, and select
to copy the Lift Only or Lift and Degree data to the Windows Clipboard.

e  More include to click on Edit at top of main screen, then:
o  “Add To/Subtract From” to add or subtract a user defined amount of lift.
o Make Mirror Image
o Make Centerlines Equal (zero advance
See Fig A23.

The Preferences screen has grown, so we’ve now redone the layout to include tabs for the various groups of
Preferences. (Fig A24)

Now when you switch between Inches and Millimeters for the Lift Increments in Preferences, the program also
converts:

o Specified lifts for the standard duration reports is also converted to the new lift units.

o Dimensions in the Cam/Test Setup screen.
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. ___________________________________________________________________________________________________________________________________________|
o Dimensions in the Virtual Follower screen.
e Program now has added Backup and Restore commands under File at the main screen. (Fig A22)
e The main screen now displays better for screen resolutions greater than 600 x 800.
e  The screen colors are now more compatible with Windows XP.

e Now when you click on a graphed point on the main screen, the row for that data point gets highlighted in the table of
results.

e  Program now better remembers the printer type and printer page orientation when you make changes to the Windows
Printer Setup.

e Program now has new preference to let you pick a Company Logo graphics file to appear in your printouts. The logo
prints out in Graph printouts also. (Fig A24) Plus Version Only.

e There have been several refinements to the program to produce better looking printouts for graphs and reports.
o  Updated the routine to locate an appropriate version of Adobe Acrobat ™ to view the PDF files for the user manual.

e A new Preference has been added to allow you to change the line colors used for graphing and printing graph lines.
(Fig A24)

e New Format option to Open/Save/Edit a particular graph format. This allows you to save the graph type, graph scales,
etc to a particular name. Then you can easily Open these saved formats to reproduce a graph format in the future. This
is available by clicking on Format, then Open/Save/Edit Graph Format. (Fig A25)

e  The Graph screen now has a Format feature to display the “Legend” (line labels) on the right side in a larger font, and
scroll up and down through the labels. Since the font is larger, not all labels can be displayed on the screen if several
data types are being graphed. (Fig A26)

e  The Graph screen can now accommodate up to 72 individual graph lines (data types). (Fig A26)
e Added several new features for writing ASCII files from reports. (Fig A27)

o Report names can now include the path.

o Now you can browse to find or create a file name and path for writing the ASCII file.

o ASCII reports can now include the test comments.

o Program now remembers ASCII file settings.

e  The Preference which allows you to choose a default Floppy/CD drive has been expanded to include letter drives from
AtoZ.

e  Program now prints headers of graphs and reports the same, and modifies the spacing to better ensure that long test file
names are printed completely. As mentioned earlier, you can also include a company logo graphic image in the Plus
Version.

e  Made graph line flash rate independent of computer speed (.2 second flash rate).

New Outputs (Features for Graphs and Reports):
Note: All these new features apply Only to the Plus Version of Cam Analyzer.

e  You can now Advance and Retard the cam profile after it has been “Measured with Electronics”. This is a very
powerful feature for making adjustments and analysis after the cam has been measured. Plus Version Only. (Fig A28)

e You can convert most any cam data to the Cam Analyzer format of “Measured with Electronics”. This format has
several of additional analysis options available (like the several new Report Types below), and also enables you to use
the Virtual Follower calculations. This means that you can measure a cam profile by hand with the dial indicator
directly on the cam lobe (no follower), convert it to this format, and then use the Virtual Follower calculations to see
what this cam would do with various roller diameter followers, or OHC Rocker Arm geometries. This also means that
you can import a cam profile measured by some other system (Andrews, Cam Dr, Cam Pro Plus, etc) with the encoder
directly on the cam lobe (no follower), and do the same Virtual Follower calculations. Plus Version Only. (Fig A29)

e A new calculated output has been added of Asymmetry. Asymmetry is the measure of how much more aggressive the
intake opening profile is than the exhaust closing profile. For a symmetric lobe, the opening and closing profiles are
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the same (Asymmetry = 0). If the opening profile is more steep (aggressive), then the lobe may have, say, 4 degrees of
asymmetry at a particular lift, say .050” lift. Technically this means the centerline at .050” lift is retarded from the
centerline at the maximum lift point. Plus Version Only. (Fig A30)

e Several new Report Types have been added for the Plus Version Only, which include:

o Lobe Analysis Report, similar to the Cam Profile Evaluation Program reports in Don Hubbard’s book
“Camshaft Reference Handbook” (Fig A31)

o  Custom Duration Report, which lets you specify up to 20 lifts at which to measure duration, opening and
closing events. It also has options for the lifts to be tappet lift (like the standard duration report) or Valve Lift
(correcting for lash and rocker arm ratio), and whether to include the new Asymmetry calculation. (Fig A32)

o Seating Velocity Report, which calculates the valve closing velocity at several valve lashes of your choosing
and 3 RPMs of your choosing. Don Hubbard’s book “Camshaft Reference Handbook” gives some “rules of
thumb” for acceptable seating velocities, which are included in the program. (Fig A33)

o  Checking Limits Report, which lets you design several checks to be made on the cam profile, like
duration/opening event/closing event at a particular lift, maximum lift, centerline and lobe separation. This is
a particularily useful report if you are checking cams to meet some quality control specs or to see if they are
legal for particular race classes. (Fig A34)

e Added feature for doing Comparison Reports of one test versus another. (Fig A35) Plus Version Only.

e A new Graph menu option is “Analyze”. At this time the only option under this heading is “Find Difference Between
Lobes”. If you have graphed the same type lobes (intake or exhaust) from 2 different tests, the program will find the
matched pairs of lobes, like Intake #2 for both tests. It will then go through the difference in lift of both lobes at every
0.1 degrees and save the largest difference. Then it will advance or retard the second lobe with respect to the first lobe
and do this comparison again until it finds the advance and retard which produces the lowest maximum difference. It
will then report this maximum difference for each lobe pair. (Fig A36) Plus Version Only.

e A new “Watch Cam/Follower” screen lets you watch how the Virtual Follower is interacting with the measured cam
profile. This new screen shows the instantaneous lift and rocker ratio both at each cam degree for the cam and now for
the actual contact point on the cam. Data for the actual contact point shows more accurate instantaneous rocker arm
ratios. (Fig A37) Plus Version Only.

e  The Cam Card now includes duration at either .200 inches or 5 mm lift. (Fig A38) Plus Version Only.

New Features for Various Types of Cams, Cam Measurement Setups, and
Electronics:

Note: Many new features in this section only apply to the Cam Analyzer version which has had the “Cam Test Stand” features
activated.

e  Two new methods of indexing the rotary encoder have been added. (Fig A39) These new methods are used instead of you
specifying a particular event occurs at a particular degree for the #1 Intake Lobe, typically, say, 106 deg Centerline. These
methods are:

o User Finds TDC with Stops.
o User Finds TDC with Sensor (typically for using the Performance Trends TDC Bridge) Plus Version Only.

For either method you will have a “Set TDC <F4>" option in the electronics Recording screen. You will click on the
option or press <F4> key and the program will direct you through a series of steps to find TDC.

“User Finds TDC with Stops” is useful for measuring cams in the engine with a piston stop, or where you can place the
rotary encoder exactly at TDC (for example by using the TDC mark on the engine damper). If you select this method, the
program will ask you to rotate the crank or cam (and therefore the encoder as well) until the piston encounters the stop.
Then it will ask you to rotate it the other way until it encounters the stop again. The program will split the difference and
now know exactly where TDC occurs. If you can place the cam, crank or encoder at exactly TDC, you will do that for the
first stop, and then nof move the cam, crank or encoder at all and call it the second point. Splitting the difference of these
2 same points will produce these same 2 points as TDC.

139



(C) Performance Trends Inc 2000 Cam Analyzer Chapter 4 Examples

“User Finds TDC with Sensor” is typically used with the Performance Trends TDC Bridge. It lets you turn the dowel pin
or keyway used for timing the cam into a cam lobe. The Bridge is now a flat tappet follower. You place the linear encoder
on the bridge, press <F4> and follow the program instructions. It finds the “centerline” of the dowel pin or key way and
indexes the rotary encoder appropriately. Plus Version Only

Notes:

Most dowel pins or key ways are NOT positioned at TDC, but some degrees CW or CCW from TDC. You will need to
know that positioning to use this feature. For some popular cam designs, Performance Trends has provided that timing in
the Cam Layout Details screen.

Many aftermarket cams are NOT timed to the production timing of the dowel pin or keyway.

e The Cam Design Layout now has spots for entering the location of the dowel pin or keyway from TDC in so many degrees,
and whether it is CW or CCW. See point immediately above. (Fig A40)

e  The program now has several new Cam Types preloaded, like the 427 SOHC Ford, more generic 4 and 6 cylinder engines,
more GM V-8s, etc.

e  The program has had several refinements for better and more accurate operation with Millimeter lift increments, including:

o Conversion of more data and settings from inches to millimeters and vice versa when you change the
Millimeters/Inches Preference.

o You can now create standard cam profiles from simple inputs like Lift, Duration at 1 mm, etc using
Millimeters.

o Virtual Follower features now work with Millimeter dimensions and lift measurements.

e The program can now better handle cams with just intake lobes, just exhaust lobes, or most any combination of lobes of up
to 3 lobes for each cylinder, intake or exhaust. These options are required for DOHC and other more modern engine
designs. Multiple lobes for the particular cylinder and designated A, B and C, like Int 1A, Int 1B, etc. (Fig A41)

e  There is now a separate option for telling the program the cam you are measuring in either on the Cam Test Stand or In the
Engine. The main difference are that if the cam is in the engine:

o You do not need to know the Lifter Bore Angle Details. That is because the engine block and/or heads have
the followers angled appropriately.

o There is a good chance the linear encoder may extend when you are measuring lift, which could be on the
valve itself or the follower. On the stand the encoder always retracts (is pushed in) as the follower is lifted.

o There is a chance the rotary encoder could be mounted on the crankshaft or some other rotating component
instead of the camshaft.

The first option can be selected in the Test/Cam Setup screen. If this is selected, then everything is done the same except
the Lifter Bore Angle Details are not used for timing when the lobes for the different cylinders. However, the program
may warn you that you should check the other 2 settings.

The second 2 options are available for setting in the Electronics Recording screen. If you select “Rotary Encoder
Mounting as “Other Rotating Component”, then the program will ask you to rotate the cam until it sees the cam lobe repeat
a second time. Then it will determine how many encoder rotations are equal to 1 cam rotation. All these options are
available in the Basic Version except “Other Rotating Component”. (Fig A40)

e  The Plus version allows you to set some “More (advanced) Options” from the Test/Cam Setup screen. (Fig A42) These 3
options are:

o Typical Cam Lobe (opens and closes once) — default

or Cam Lobe may have 2 "bumps" (may open and close twice)
Just show data for Actual Lobe — default

or Show All data measured (all 400 deg)

Zero Lift is Average Lift Measured on Base Circle — default

o O O O O

or Zero Lift is Lowest Lift Measured on Base Circle
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“Typical Cam Lobe (opens and closes once) — default” is a typical cam lobe with one opening and one closing profile.
“Cam Lobe may have 2 "bumps" (may open and close twice)” is used when the lobe has 2 opening and closing profiles.
This typically is used for Briggs and Stratton cams which have a small “Easy Pull” decompression lobe occur during the

compression stroke.

When you record a cam lobe with electronics, the Cam Analyzer measures a full cam rotation plus 40 degrees more
(360+40=400 cam degrees). The extra 40 degrees is to check for measurement accuracy. The program then goes through
all this data and tries to find where the base circle stops and the opening and closing ramps exactly start. Typically you are
not interested in graphing the base circle measurements because it takes up space on the graphs and reports. Then you
would select “Just show data for Actual Lobe — default”. If you want to view all 400 degrees of measured data, you would
select “Show All data measured (all 400 deg)”. One case in particular is when you have selected the option “Cam Lobe
may have 2 "bumps" (may open and close twice)”.

Base circle of the cam is not exactly zero lift. There is some small variation in the base circle lift and this is caused
“runout”. Up to now, the Cam Analyzer has used the AVERAGE base circle runout as the zero lift setting. Then you see
small amounts of both positive and negative lift on base circle. For example if base circle runout was .002 inches, you
should see lifts from -.001 to +.001 inches. That is the option of “Zero Lift is Average Lift Measured on Base Circle —
default”. However, there are times you may want the very lowest lift measured on base circle to be zero lift, or ”Zero Lift
is Lowest Lift Measured on Base Circle”. One case in particular is when you have selected the option “Cam Lobe may
have 2 "bumps" (may open and close twice)”.

e Added new label to the Valve Train Layout, where you can pick whether the cam rotates CW or CCW in the layout
drawing. If you say the cam rotates CW in the drawing and the cam turns CW in the Cam Layout Details, then a label
appears that the view of the valve train layout is from the Front of the engine. If you say the cam rotates CCW in the
drawing and the cam turns CW in the Cam Layout Details, then a label appears that the view of the valve train layout is
from the Rear of the engine.

e Added new ‘Clc’ button in the Valve Train Layout screen to allow you to calculate the required of Angle and Distance for
various pivot points based on X and Y dimensions.

e Added option to customize the calibration of the linear (lift) sensor in the Tester Calibration screen.
e  The program will now work with some models of the Cam Pro Plus ™ electronics.

e  Program now does more extensive checking of valid com ports for communicating to Performance Trends Black Box and
Black Box II. It checks up to Com Port 16, and gives better suggestions at valid ports. There is also a “Find” button in the
Test Calibration specs screen to find your electronics by checking all available Com Ports. This feature is in the Basic
version also, but only with the Measure with Electronic Sensors feature added.
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Figure A22 Some New Features on the Main Screen
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Figure A23 Options to Edit, Copy or Paste Data
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Use This Data ‘ Cancel ‘ LI Converk Lift Inches to Millimeters L
_ i t LifE Millirmek ko Inch N
Cancel Click into Text Box above to place cursor F lel-g-elr Lill=t b I;mFea:trjr | mnehes l
- there, Then doa Th-C' to copy the lift data [ Py ¥ ) I|
Topy to Clipboard' lets pou copy— there. Click on the Use This Data buttan ta el iTm
Jthese: lfts to some other lobe (intor — copy fift data to fift colurn for this lobe. Round OFF Lift
exh] to thiz or any other cam file, -
1 Make Centerlines Equal (0 advance)
i Make Mirror Image zt_e
|F'0int Degres Tappet | |
wheel Lift
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= Preferences P

Figure A24 Printing Company Logo on Graphs and Reports

[ General Dperation File Handling 0K
[ Emailing /
[ Calculati T Calculations. cont./_
T Electronics Cancel
Dot Matrix Graph Printer /No j Help
Printer Fonts |Arial Fart j
Printed Graph Width, % of Pdge 100% - Restart
S rowing
Program Title and Lego for Printouts / Help Tips
Firgt | K.oehler Injection /T
VA Y
Second |www.koehleriniecﬂm‘{com / | D';’Ll A:k
oul
Updati
Usze Logo File /f{es j Bmvé e
Ciby Documen&(M_l,l Ficturessv'our Logo.jpg %
//
Set Alternate Sets of Graph Colofs | =

Graphics file is

In Preferences, set text to
be included in Printouts.

Use Browse button to find your graphics file
on this computer.

Click here for a new screen, where you can
change the colors used to graph and print
data lines on the graphs.

Two lines of text from Preferences
is printed here in printouts.

drawn here on

L —

Yewe/ifgme Cam| printed reports. KoehIJInJZétion This Report Printed:
Test: - www.koehlerinjéction.com 9:20 am 06-30-08
Folder: EXAMPLES Performance Trends (c) 2008 Page: 1
Report of: Cyl 1, Cam Data Test Time: 12:42 PM 02/07/1994 Events Rated at .05" Tappet Lift
CLine Dur Open Close LbArea LblLift VIvLift RAR Lash LbSep/Adv  Overlap ASym
Int: 1038 2797 362 63.6 42.23 470 705 15 .020 105.1 76.8 -13
Exh: 106.3 2930 724 40.6 40.89 423 877 16 .022 1.2 Advance 39
Mam Int Nnan  Int Nlaca Int Int Evh NnanEvh ClacalFvh Fvh

Type in a name for the current graph settings, then click on
Save to save them under that name and add it to the list.

Figure A25 Opening and Saving a Graph Format To open a
Click here to allowing saved format,
. n Analyzer v3.8 [ SB Ford on Stand ] CI|Ck on the
| = Cam Analyzer v3.8 [ SB Saving of the current graph  Fie Format view craphTupe add st HistoryLog Single Ted format name
- W settings as a Format. = e = S S I ,
Back File N0 g E 7 from the list,
l Sate/Open/Edit Graph Type P Ve hee T 11 then click on
Data To Graph {graph type) OK. Do the
Which Tests to Graph (histary log) | Vf y same but click
Line Skyle v | soon Lo | on Delete to
Edit TitlesiLegend A delete that
Edit Printed Comments and Daka Cutpot saved Format.
Grid Skyle 3
Back Colar 3 o000 fee---of L oo ]l
Line Colors 3 ﬁ;ap.h FgmathName .
----- evins Grapl ave
Axes 4 0OK_|/ Delete | cClose | Help |
Legend {graph line labels) > —
Jgoooo p------ .

™ Turh Auta-Scaling OFF

Curregt Graph Format is Auto-Scaled.
saveq scales will have no effect
o BRI
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Figure A 26 Larger Graph Legend and Graphing up to 72 Data Types

This graph shows Intake and Exhaust Lift and Acceleration for 2 V-8 Cams (64 Data Types)

| =i Cam Analyzer v3.8 [ SB Ford on Stand ] ]

Back File Ngei=4 View Graph Type Add Test Historylog Single Test Help
o] [R]|  seve/openiedt craph Type o | [« = [sefe ] g [ruvien]sescaed
Data Ta Graph (graph type) [
tihich Tests to Graph (history log) v3.8, Int & Exh Cam Data - cc 124770 #5
Lie Stle N AT i L i s prarsinreinr : Int Cam 24884
Edit Titles{Legend . “ ”
Edit Printed Comments and Data Oukput % : : C“Ck On mOI’e bUttOﬂS tOp ]
g and bottom to scroll through Exh Can
i S 4 ' A\ ; all 64 Legend Labels. 124770 #5
Legend {graph line lsbels) Classic Yiew (smaller) : 4 i TN T Int Cam .24868
‘"’ ‘ \ / Int Cam -.0001723
o [\ X : 3 Exh Can
om0 i L INN : Exh Can
Click on Format then “Legend ‘ A e 124770 #7
(graph line labels)”, then select \ ; Int Cam 24897
; 1 Int Cam -8001706
oo | what size Legend labels youwant. || | ‘& Eih Ca
. “cc 124770 #8 4l—
o000 \ Int Cam -.0001691
'ﬁ\@u Exh Can
\\\\ Ny P : | - cc 124769 #1
St N =Sem Oz T—— Int Cam 29426
| Graph Legend shown here as Largest, 5 s 5 Sitan «ho0ifia
with cursor data for cursor line (available i g 5 i 5 Exh Can
when clicking on a graph line). B |
11— e rT EETEER e T EREREER ’, Deg .STB-(§4-B.EDC)4LMD'E {
Lot Cara 20402 ]
Figure A27 New Features for Writing ASCII Files of Report Data
Efj am Analyzer v3.8 ‘Pl s' Performance Tre 3 Click on File at top of Report

Options for ASCII File Options

Test Time: 11:33 am OB/08/2005 Events Ratedat 05T | SCr€en shown here.

e DLt WLt RAR Lash  LbS
365 547 15 0% 10
3 53 15 .28 3§

Fieporl of Cyl 1, Cam Data

. Save as ASCII File

ASCI File Dptions

You can now include the Test

[~ Comma Separated Comments in the ASCII file.
[ Include Text

Int Crank I¥ [IConvert To Calummns ees Exh Cam Lift, inches
Cyl 1 Include Test C & s s
o SR S Browse button to find file names
102. for replacing, or to find various
104 File Name locations (folders) on your
:gg CAVE 3B projectsBsCam-anzrGeorge's 355 Cheyy \l\ com pUter for SaVing the file.
110 Save File Cancel |
112.
114. Tip . .
116. Enter a walid file name [no path) to zave ASCH e to 7 File name now includes full path
118 the Carn Analyzer folder. Refer to page 49 and 50 in _oooi to most any location
= Uzer's b anual for definitions of Options. = .
120. - 0001
122, - 0001
124. - 0004 268. - 0001
126. -.0004 270. -.0001
128. -.0004 272, -.0001
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Figure A28 Advancing and Retarding Measured Data, and other Test/Cam Setup Options

&, Test Options

&2l

These options are only available if the cam has been “Measured
with Electronics”, or has been converted from another format with
the Plus Version’s conversion.

Back {ok)  Print  Help Refresh
Test Setup Degree Wh
Type of Cam Data Type ID_
| Measured with Electronics j
Lifter (profile) Type
| Mild Solid Flat ~|
Intake  Exhaust
Rocker Arm Ratio
Actual Yalve Lash. in W‘ =l

Electronic Meazurement Settings

TOC Method |Intake Centerling ﬂ
Cam Timing Yalue m

45 kil

Click here for More Advanced Options (listed in descriptions in
the text on a previous page. You must turn On a Preference first
before this “More Options” button is displayed.

Click here to specify if the cam is being measured on the Cam
Test Stand or In the Engine.

CamDesian | Small Block F4id v
Mumber of Cylinders To Tgt 2 - Help: t
Tfe in th
Lifter Bore Anglg/Details | ave | haﬁ;; fl:nf

Camszhaft Lafout D etails / Open | crank degree:
the cam fram
See \-"irtu;f'follower Detail;/ | Delete,

Adjust TimiAg fram Timing ﬂdvﬁet

when Mgasured 2.3 deqg advanced

On Cam Test Stand

ore Options | Options set to std Defaults

Click on the Advance/Retard button for options shown. Select
“Allow...” to allow input to the left of the button, where you specify
the amount you want to Advance or Retard the “as measured”
data. The data will be Advanced or Retarded when you back out
of this screen. The amount you enter here is the Total change
from when the data was recorded. If you specify Adv of 3
degrees, then several days later a Retard of 1.5 degrees, the total
change at that time will be Retarding it 4.5 degrees.
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= Test Options

Back(ok) Print Help Refres
Test Setup
Test# | Type of Cam Data

Figure A29 Converting Cam Data to “Measured with Electronics”

Select “Measured with Electronics” to start converting to that format. The
program will warn you and then ask if you want to continue in screen below.

Degree Wheel

Type |TDE—BD—BDE—SD—TDE

5|

Test ¥ | [Measured by Hand
Cam N | [Fiom Comp Can's File -E ghaus »
Grind | | {From Dr Doctor File - Inigke

From Dr Doctor File - Eyhaust
Rekr § | |Fiom 595 File - Intake

tdeasured with E lectronics

ocker Arm Ratio

Actual Valve Lash, in

Change Type of Cam Data Anyway?

Are you sure you want to make this change to the Twpe of Cam Daka now?

Pleaze wait while the conversion iz being made
ing profiles.

C:

If you answer Yes,
the conversion starts
as shown here.

| J Help: Motes on Highlighted Item
S L select how the
1 select 'Generate

acify the tappet lift

See Vitual Follower oo

slosing events are
uuuuuu s oo otatidard is 050"

The program will now convert wour data to a format much like it was Measured with Electronic Sensors (300 crank degrees, 2 deg increments, etc). This will be a
major change to the data, but will allow ywou to do additional tvpes of analvsis. After this change, wou will WOT be able to return to the original data.

It is recommended wou save this data, and then save again to a Mew MName before you continue, That way you CAN go back ko your old data file if need be.

iﬂa_tlic_al:ﬁ ﬁﬁ‘ét‘ggﬁ‘cllleslhsg 040" (1 mm). Seat

X

= Test Options
Back {ok)
Test Setup

Print  Help Refresh

Type of Cam Data

M easured with Electronics

Lifter [profile] Type

\

| Agar 5 olid Raller

Rocker Arm Ratio

Actual Valve Lash. in

=l

Intake

5]

_020

Electronic Measurement Settings

Degree Wheel

Type [TDC-30-BDC-90-TDC

Ezhaust

Converted from: Measured by Hand

]

See Witual Followsr Details |

_Measure Cam... |

Save ||| | camdata was generated. IF you select Gensrate
o | from CamNspecs'. you can also specify the tappet lift
pen
from which tioh and opening/closing events are
Delete | measured. Amethsgn aftermarket standard is 050",
ketric and motarcychsg uze 040" [1 mm). Seat
Adv/Ret timing is also called "ad termretrk h o+

Help: Hotes on Highlighted Item
hsle om the down arrow button to select how the

After the conversion, some of the
features available to data actually
“Measured with Electronics” are
now available. These include the
Virtual Follower features, and the
More Options, and many other
types of Reports.

accurate a method. p 21

Test Stand.

More Options | Options set to std Defaults

IMPORTANT: Select
'Measured with Electronics' if you are using the Cam

D Edt Graphs Beports DestiCamSetw Frd TOC Settngs Heb
Int 11

Test & Valve Train Conditions TaC 5

Toat TimesMate  [TZ42 19 2077770
LCam Numbes [Cometamun;
Gined Mursbio v 123451 =

Thcks atio/Lash

Test Upmnior
57 0 =

& Com Analyzes .0 Fus Perfmance Tronds | XORAG.P

vy P Fkes Earm
| [remi60 OG0 4T Evim23e @OSAZD aie e

nj
FecordP5)  Reg Ta: Kevin Gertgen

Toke Ehck o orm of B
T hese o change o &
fifferen Cam Lobe.

oA e TR P 2 | e 367 | [Close: WA | e 42200 | iwen 296 | Phiioee: - | PriCios 20 | funcs 0000 | pinke 100

Fsh 01

The program shows here that the
data was NOT actually “Measured
with Electronics”, but converted
from another type of data.

Back at the Main Screen, a
generic 1 cylinder cam with 1
Intake and 1 Exhaust Lobe.

e ShomDeges whe | Here also the program shows
e Lt [ that the data was NOT actually
, “Measured with Electronics”,
- but converted from another
o type of data.
5 e A we e
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Figure A30 Definition of Asymmetry

Centerline at either peak lift, or based on “splitting the
difference” at 85% of peak lift, based on a Preference setting.

IRy v e Centerline at some particular lift, based on

’ ’ “splitting the difference” at that lift. Standard
Asymmetry is based on the standard lift for events,
either .050 inch or 1 mm for metric.

Asymmetry is this difference. In this case,
/ where the centerline at peak lift comes before
centerline at a lower lift is positive Asymmetry.

Figure A31 Lobe Analysis Report of Cam Lobe Data

\ 4
A

%fm@ Cam Analyzer v3.8 Koehler Injection This Report Printed:
Test: SB Chevy on Stand wwww. koehlerinjection.com 2:13 pm 06-30-08
Folder: EXAMPLES Performance Trends (c) 2008 Page: 1
Report of: Cyl 1,Valve Data Test Time: 11:33 am 06/08/2005 Ewvents Rated at .05" Tappet Lift
ClLine Dur Open Close Lb Area Lb Lift WVIvLit RAR Lash LbSep/Adyv Overlap ASym
Int:  102.0 2590 27.4 51.6 32.21 365 547 15 026 105.5 52.5 0.08
Exh: 109.0 268.0 629 25.1 34.51 382 573 1.5 .028 3.5 Advance 0.04
11 E 1
Max Tappet Lift, in .3649 .3819 T ”
Centerline (int=ATDC, exh=BTDC) |102.00 |108.98 _— Basic “summary” of these lobes
Base Circle Runout, in .0o018 .0005
Max Opening Vel, infdeg 6.991 6.957
Max Closing Vel, infdeg 7.012 6.930 H
i mtaat Snt i __—— | These outputs are not calculated unless you have measured
R o b the cam with the linear encoder directly and then used the
Opening at 006, in O Virtual Follower feature to calculate the lobe.
Closing at .005, in 80.02 |66.45
Opening Vel at .006, infdeg 1.51 1.10 H
Closing Vel, .006, infdeg -97 -.88
Opening at .01, in 5286 (9285 Data for estimating performance of opening and
g';’:;?g;‘v-;.’;t'_“m, ffieg gasd. (o87s closing ramps, at some standard lifts. Remember
Closing Vel. .01, infdeg 2w a2 these are cam lifts and not valve lifts so are not
Opening at .02, i 43.33  |80.48 i
e T e 2 equal to these valve lash settings.
Opening Vel at .02, inf/deg 2.85 2.24
Closing Vel, .02, infdeg -2.19 -2.09 H
Opening at .050, in 27.41 62.93 —— .
Closing at .050, in 51.57  |25.05 Events at more standard lifts, and Asymmetry.
Asymetry at .050, in 0.08 0.04 ver . .
Velocities not given because these lifts are not
QOpening at .200, in -17.87 16.99 . .
Closing at .200, in 598  |-21.0 close to typical valve lash settings.
Asymetry at .200, in -.07 -.02 H

Max Opening Accel, in/deg”2 .308 321

M A | N , infdeg"2 -.203 =211

Niat oaing el gD e e More standard measurements for these lobes.
Area Above .050in, in-deg 24.98 26.91

Duration at .004 in, in-deg 335.42 354.27

Duration at .006 in, deg 327.96 346.02

Durat!on at .01 |n deg 316.20 331.58

S e G s b The Indexes are calculated from the subtracting
Duration at .100 in, deg 225.45 233.95 H ” 5

Duration at 200 i’ dog s eas the duration at .050” from the duration at .004,

Rursten =, S00:0,:deg 10349 I3 .010 and .020 inches. The larger these number,
4-50 Index, deg 76.45  |86.29 the more “gentle” the ramp at that lift.

10-50 Index, deg 57.23 63.60

20-50 Index, deg 34.21 36.06 H
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Figure A 32 Custom Duration Report

Here you can
select the type of
report to make.

i, More Report Options

&, Report Optinns

T Seating Yelocity T Checking Limits
Lobes to Report Intake & Exhaust
Type |Cus‘com Duraticn j - - o4
Larea+Diur Report -~ Lift 2 Lift 12
Cam Card - o
Caompare Measurement Comments - =
s Lit 4 Lt 14
Custorn Duration Lift 5 008 Lift 15
eating Yelocity
Checking Limits hs Lift 6 Lift 16
| |
I—_l Lift 7 .200 Lift 17 020
Lit 9 Lit19
Valve or Cam Lifts? |Cam j
Cylinders to Report Include Asymetry Calculation ez -
Cyls to Report |#1 Olrly j
| | Help
Ewter a lift far which thiz repart will find the Duration, Opening Event and Closing Event [and Azymeatry if
Make Report | Help ‘ Cancel | Print | requested].
\MDIE Report Settings | 1] .4 | Cancel | Help | Get Settings | Save Settings | Print

For the Advanced Reports (bottom 3 in the drop down list shown on this
screen), a “More Report Settings” button is displayed. Click on it for the
“More Report Options screen shown to the upper right.

& cam Analyzer ¥3.8 ‘Plus® Performance Trends [ SBChewy on Stand ]

B3 Back Print Report Types History Log  Single Test  Multiple Tests  File  Help{F1)

Report of: Cyl 1. Cam Data  Test Time: 11:33 am 06/08/2005 Events Rated at 05" Tappet Lift

i 1 Cline  Dur Open  Cloge  LbArea LbLift Wi Lt RAR  Lash  LbSep/adw Ovelap  ASym
é Comments | ... 20 2650 274 16 3221 365 547 15 026 1055 525 0.08

Exh: 109.0 2680 625 251 34.51 382 573 15 028 35 Advance 04

=

Cam Lift_ [Int Open BTDC Int Close ABDC [Int Dur [Int Asym [Exh Open BEDC [Exh Close ATDC [Exh Dur [Exh Asym
Cyl 1

004 61.2 942 335.4 45 103.4 70.8 36543 27
.005 59.5 9.9 331.4 42 101.4 68.5 349.9 25
006 57.9 90.0 328.0 41 99.6 66.4 346.0 24
007 56.6 88.3 3248 39 97.7 645 3422 24
008 55.3 86.5 3218 36 95.9 625 3385 23
.003 54.0 849 318.9 35 94.4 60.5 3349 20
200 17.9 6.0 168.1 -1 17.0 21.0 176.0 0
011 51.7 8.7 3135 30 91.4 56.9 3283

012 50.7 80.1 310.8 27 90.0 55.1 3252

013 49.6 78.7 308.3 26 88.7 53.4 3221 13
014 48.6 773 305.9 24 87.4 51.8 319.2

015 47.7 75.9 3035 21 86.1 50.2 316.3

016 46.7 745 301.2 19 84.9 487 3136 9
017 45.8 73.2 299.0 1.7 83.7 473 311.0 8
018 45.0 720 297.0 15 826 459 308.5 3
019 44.1 70.9 295.0 1.4 81.5 47 306.2 6
020 43.3 59.8 2932 13 80.5 136 304.0 5
021 426 68.9 291.4 1.2 79.5 425 302.0 5
022 41.8 67.9 289.7 1.1 78.6 75 300.1 4
050 27.4 51.6 259.0 1 62.9 25.0 268.0 0
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Figure A33 Seating Velocity Report

m More Report Options @

Custom Duration T Seating wgcking Limits
This screen has 3 tabs for the 3
First RPM different Report Types which use
Second RPM these additional settings.
Third RPH
Lazh 1 Put asteriks * on Yelocities
reater than ...
Dion Hubbard. in his book. 'Camshaft Reference
Lash 3 Handbook (=] 1939, gives these conservative
Lash 4 020 suggestions for maximum allowable S eating Yelocities:
Lazh 5 022 25 inch/sec for production and long distance racing
- engines,
Lazh & 024 , . ’
30 inch/zec for shorter distance (S0 miles 100 Km)
Lash 7 026 race engines.
Lash 8 028 35 inch/zec drag racing engingg’ You can either Save settings, or
Get some previously Saved
Lash 9 -030 Mote: &g materials improvg/ these limits are likely to . P L. y
. iy settings by clicking on these
as 032 buttons. You will only Save or
Help Open settings for one particular
Press <Enter: now or Click on this button to return ta the Majprfdenu. tab. That means if you save
Seating Velocity settings, you are
Cancel | Help | Get Settings | Save Settings | Print | not sa\_/lng Qu;tom D_uratlon or
Checking Limits settings.

& cam Analyzer v3.8 Plus® Performance Trends [ 3B Chevy on Stand ]
B3+ Back Print Report Types History Log  Single Test  Mulkiple Tests  File  Help(F1)
Report of: Cyl 1, Yalve Data  Test Time: 17:33 am 06/08/2005 Ewents Rated at .05" Tappet Lift

Cline  Dwur Open Cloze LbArea LbLift YLt BAR  Lash  LbSepdidy Owverlap  ASym
% Comments | | qp2p 2590 274 516 3271 3B B4y 15 026 1085 525 nos

Exbc 109.0 2630 623 251 345 282 573 15 028 35 Advance 004

Lash Vel @ 4000 RPM. int |Vel @ 5000 RPM. int |Vel @ G000 RPM, int |[Vel @ 4000 RPM, exh [Vel @ 5000 RPM, exh |Vel @ G000 RPM, exh
Cyl 1

005 |57.68 72.10 86.52 60.79 75.98 91.18
010 |62.33 77.92 93.50 65.39 81.74 93.08
015 |66.44 83.05 99,66 69.14 86.43 103.72 =
020 |69.78 87.22 104.66 = 72.51 90.63 108.76 =
022 |71.00 88.75 106.51 = 73.66 92.08 110.49 =
024 [72.23 90.29 108.35 = 74.82 9352 112.23 =
026 |73.38 91.73 110.07 = 75.97 94,97 113.96 =
028 |74.47 93.08 111.70 = 77.07 96.34 115.61 =
030 (7555 94,44 113.32 = 78.11 97 64 11717 =
032 |76.63 95.79 114.95 = 79.15 9894 118.72 =

Check out Don Hubbard’s book “Camshaft Reference Handbook” for lots of cam design suggestions. In it he
talks about seating velocity and choosing an acceptable one for durability. The velocity in inches per second
(or mm per second) changes with the engine RPM you are running. That is why you can enter up to 3 RPMs
for checking. The Valve Lashes you enter are actual valve lash, and not tappet lifts. These valve lashes will
change as you change the Rocker Arm Ratio setting in the Test/Cam Setup screen.
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Figure A34 Checking Limits Report

= More Report Options

Choose which type of check you want to
X make, or choose “None” for no check.

Custom Duration T Seating Veloci;/ T Checking Limits
) R — Choose if you want the check done on the

What to Check Which Lobej4) At this Lif! in Limit  Max Limit Intake EXhaUSt or bOth |ObeS

Check 1 |puration =~ |Exhaust/ ~| [10p~ ] [230 | [240 | ’ )

Chock2 [Cancive | [lwaks/” 5~

Check 3 |Close Ewvent j |I%e j |-2["]\ | |4 | |5

Check 4 |L0be Separation j ntake&EHhauﬂ 1055 | L. .

s | 1 | Enter the Minimum and Maximum values
Peal Lift i i i

Cheok 6 |Centoline which are acceptable. Values outside this
Lobe Separation

Chook 7 [ e range will be flagged out in the report.
Open Event

Check 8 |Close Event

Check 9 |None -

Check 10 |None = Depending on your choice, you may be able

Check 11 [None - to enter an “At this Lift" value, like Duration at

Cheek 12 [Hone h .100 tappet lift.

Help

Choose what type of check to make, or Mone for no check.
oK | Cancel | Help | Get Settings | Save Settings | Print |

E3. Back Print Report Types History Log  Single Tesk

Repart of: Cyl 1, Valve Data

Multiple Tests

& cam Analyzer, ¥3.8 'Plus® Performance Trends [ SB Chewy on Stand ]

File Help{F1}

Test Time: 11:33 am 0E/D03/2005 Ewents Rated at .05" Tappet Lift

CLine  Dwur Open  Cloze  LbArea LbLiE WivLift BAR Lash  LbSepstdw Overlap  ASym
% Comments ||, g 2800 274 516 3221 BBR B47 16 026 1066 B25 nos
- Exh: 1090 2680 E29 251 3451 382 573 18 028 35 Advance no4

“Pass” means the value is within limits

Int Centerline Int Close Event [.200] |Exh Duration [.100] Exh Lobe Separation
Cyl 1 - —
102.00 = Pass 5.93 = Pass If the value is greater than the limit, the greater than
sign “>” is given with the acceptable limit it violated.
Cyl 2
102.04 = Pass 624> 6 233.77 = Pass 105.48 = Pass
Cyl 3
10172 < 101.8 5.71 = Pass 234.59 = Pass 105.54 > 105.5
Cyl 4 . o . L .
101.94 = Pass =TFass If the value is less than the limit, the less than sign “<” is given with
the acceptable limit it violated.
Cyl 5
102.17 = Pass 5.40 = Pass 234.09 = Pass 105.80 > 1055
Cyl 6
10246 > 102.2 5.99 = Pass 23369 = Pass 105.76 > 1055
Cyl 7
102.17 = Pass 5.76 = Pass 233.39 = Pass 105.73 > 105.5
Cyl 8
101.90 = Pass 5.71 = Pass 234.18 = Pass 105.51 > 105.5
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Hspul tol: EyIT Cal

line  Dur
Lamuonts | ) mzu 25310
Evh 1030 2680

Figure A35 Comparison Reports Between Different Test Files

Test Tim:

e
274 BlE
623 261

Click on History Log to display History Log below to
pick which tests to include in the comparison report.

- [3]x]

Cam Lift__|Int Dpen BTDC
Cyl 1

001 686
000 720
000 720
000 720
000 720
000 720
050 274
100 108
150 36
200 17.9
250 327
300 -50.3

Int Close ABDC [Int Dur [Exh Open BBDC [Exh Close ATDC [Exh Dur
107.9 356.4 1125 816 3741
2353 4873 253 6 180.8 6144
2353 4873 253 6 180.8 6144
2353 4873 253 6 180.8 6144
2353 4873 253 6 180.8 6144
2353 4873 253 6 180.8 6144
516 259.0 629 250 268.0
347 2254 459 81 2340
202 196.6 314 66 2047
6.0 168.1

8.8
-26.3

138.5
103,

test in the comparison report.

Click in this “Graph?” column to include that particular

Graph Tests Marked 'Ves'  Graph Curtent Test Only  Clear (erase) Histop PHint  Help

Test File am\Cath Graph? [Std Zlaph Title [Save? [Cam # [#Cyl [Cylto Graph Int Lift [Dur_ [Test Date |Exh L\ll [Dw__ [File Type ~
.ata\examp\e@\ﬁﬁ Chevy on Stand Ves 124763 CC 124763 8 1 373" 25891 0R/08/2005 2685 Measued with Electonics

...camdatatH DndNB Ford on Stand CC124770 1 1 305" 2566 O0R/08/2005 .UDU" o Measured by Hand

...dala\examplss\SB*ord on Stand CC124770 8 1 320" 2286 0R/0B/2005 321" 2328 Measued with Electonics

...nzr\camdata\examp\e}\KDHAG.PTI compcamD0457 CompCam00457 1 1 ATO" 2797 02/07/1934 423" 2331 Measued by Hand

...clionics Cunvelsiuns\XD&iF’Tl compcamD0457 CompCam00457 1 1 A70" 3305 02/07/1934 423" 3380 Measured with Electonics

...nics Conversions'<DRAG. PN 002 compeam0457 CompCam00457 1 1 .0oo .0 0B/26/2008 000" .0 Measured with Electronics

...anshEVD VI FP 271 Intake. \:Ia}\ . 1.3 01/28/2008 .ooo+ Measured with Electronics

.-AMy-Testsbsh ford on stand 001 Then click on “G raph Tests Marked Yes” DB/Z7/2008 000" .0 Measured viith Electonics

..ts% Ty built in D owel Pin info 06/27/2008 oot o Measured with Electronics

...-anzrhcamdatathp-TestsyPontiac TC 129769 | e 1) T B 11 0B/08/2005 380" 2685 Measured with Electonics

...nics ConversionsW<DRAG.PTI 001 compeam00457 CompCam00457 1 1 300" 1997 OB/27/2008 333" 2220 Measued with Electonics

...-anercamdatatiwizardyKevin 001 kevinZ Kevin2 g 1 oo .0 0B/27/2008 000" .0 Measured with Electronics

.. \Cam-anzrcamdatatvizaid Kevin kevinZ Kevin2 1 1 oo .0 0B/27/2008 000" .0 Measured with Electronics

...My-Testshsb chewvy on stand 003 cc 124763 CC 124763 3 1 .ooot o 06/27/2008 oot o Measured with Electronics

...My-Testshsb chewvy on stand 003 cc 124763 CC 124763 3 1 .ooot o 06/27/2008 oot o Measured with Electronics

...my-testshsb chewy on stand 007 cc 124763 CC 124763 3 1 .ooot o 06/25/2008 oot o Measured with Electronics &
< >

Click on Multiple Tests and choose
which type to make.
example, we’re including the
“Difference” calculation.

In this

B3 Back Print Report Types History Log  Sigle Test WENs]= N Fil=  Help(F1)
Report of: Cpl 1, Cam Data Show DatNgnly }:}s\ Rated at .05" Tappet Lift
Cline  Dur Open \ Clo) w Show Data anDifference F Lash  LbSep/ddy Overlap  ASym
- Comments | ... 120 2590 274 : : : ! 026 1055 525 003
Exh: 109.0 2680 £29 3451 382 573 15 028 35 Advance 004
SB Chevy on Stand 5B Ford on Stand I

Cam Lift Open BTD Dif.
Cyl1

.003 63.0 -29.3
004 61.2 -28.7
006 57.9 -27.4
015 477 -24.0
020 433 -22.3
.040 1) -19.2
050 27 4 -18.7
100 10.8 -17.8
150 -3.6 -17.9
.200 -17.9 -18.6
.250 -32.7 -21.3
300 -50.3 -?9 5 -29.2
350 -776

Cam Lift Int Close ABDC Int Close ABDC Dif.
Cyl1

.003 96.8 749 -21.9
004 942 71.8 -22.4
006 90.0 67.4 -22.6
015 5.9 56.9 -19.0
.020 69.8 53.3 -16.5
040 56.0 431 -12.9
050 51.6 391 125
100 347 227 -12.0
150 202 i7 125
200 6.0 -7 4 -13.4
.250 -8.8 -24.4 -15.6
300 -26.3 -48.9 -22.6
350 -53.2
Cam Lift Int Dur Int Dur Dif.
Cyl1
.003 339.8 288.6 -51.2
004 335.4 284.3 -51.1

Click on Single Test to
turn Off Multiple Tests.
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Figure A36 Analyze Feature on Graph Screen

: Click on Analyze, the Find Difference Between Lobes. Note:
L = Cam Analyzer v3.8 [ SB Chevy.on Stand | This Only works on Separate tests. This analySiS does not work

Back File Format View BEGEVEES Graph Type Add st History Log  Singls Test  Help

RG] e virernesenctorores ]S Tw]w]5eS]] for comparing lobes within the same test.

Cam Analyzer v3.8, Int & Exh Cam Data _cc 124769 #1
40000 v : 1 ; 3 .- : o
! ; - : : : Int Cam Lift.inches
‘ ‘ : ‘ ] i Exh Cam Lifi,inches

35000 - cc 124769 #2

Exh Cam Lift.inches

30000
rcc 124769 #3

Int Cam Lift,inches
25000

~cc 124769 #4
Int Cam Lift.inches

20000 Exh Cam Lift.inches

r cc 124769 #5
Int Cam Lift,inches
Exh Cam Lift.inches

15000

rcc 124769 #6
Int Cam Lift.inches
Exh Cam Lift.inches

10000

05000 r cc 124769 #7

Int Cam Lift.inches
Exh Cam Lift.inches

.onoao

r €C 124769 #8
Int Cam Lift,inches
05000 Crank Deg mare A |

- P 2 atepad * s 3ViudlBasic  -| WA Inbox-Oubook... | ik CAv - N ] 0 ¢ DIEY & =78 88 siiem

= =
The Difference found are given
= ing Graph Dat in a Notepad text file so you
omparing Grap ata: .

Baseline: SB Cheuy on Stand can choose to print them, save
Comparison: SB Ford on Stand them or copy them as needed.

B analyzeCam.txt - Notepad
File Edit Format  Wiew Help

Baseline: cc 124769 i1
Comparison: cc 1247708 i1

Base: Int Cam Lift,inches .23426 at 536. degq

Comp: Int Cam Lift,inches .18824 at 538.6 deg

Max Difference .85483 at 2.6 deqg Advance
Base: Exh Cam Lift,inches .38854 at 194. deg

Comp: Exh Cam Lift,inches -23743 at 193.27 deg

Max Difference .B85311 at 8.8 deg Retard

Baseline: cc 124769 #2
Comparison: cc 124778 #2

Base: Int Cam Lift,inches 24158  at 534. degq

Comp: Int Cam Lift,inches -18753 at 536.4 deg

Max Difference .85485 at 2.4 deqg Advance
Base: Exh Cam Lift,inches .28382 at 314. deg

Comp: Exh Cam Lift,inches -21927 at 312 .6 deg

Hax Difference .B637% at 1.4 deqg Retard

Baseline: «cc 124769 #3
Comparison: cc 124778 #3
Base: Int Cam Lift,inches .23977  at 534. deg

Lm 1, Col 1
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Figure A37 Watch Virtual Follower Screen

IS cam Analyzer, ¥3.8 Plus’ Performance Trends [ SOHC Right Cam 072407 .txt ]
File Edt Graphs Reports TestfCam Setup Find TDC  Settings Help  Record(FS) Req To! Kewin Gertgen

Int #H1 ] Exh t ]
Test & Yalve Train Conditions Test G
Test Time/Date Right Cam, billst from Mike Jackson [Mcrve movse over an item For
Cam Number il la description to be_g\ven in ki .
Grind Number [jay = fhetep teppretess———— | Click here to Watch Virtual
Rckr Ratio/Lash  Test Dperator [detailg@#hio on optians H
peis o | FoIIow<_ar screen. Th|§
[ 5975 | [E7L 10753 | Pur: 267.03 | [Open 57.14 | [Close: 23,89 | [orear 48,656 | [PkOpen: 483 | [FkNose: - 464 | [Ep#fose 378 | [Funout 0026 | [MinDia 1.620 | button is onIy shown if you
Test Data / are using the Virtual
Lift simulated :y Vilitual Follower Show Degree Wheel | Watch CafFollower | Follower calculations. |
ppel

- 00123
48, -001149

2|

56 |50 - 001092

57|52 - 000906 I N A S W R SRR R | SRR RN
52|54 - 000502

53 |8 000185 : ' : : : : ; :
6o |se. 000372 I Y S S [, W A SO S, S
61 |so. 001006 : : : : : : : :
|52 |52 001699 ] ] . ; : : : :
|63 |64 Oa2407 T RN AUy — e e
64 |es 003141 ! ! ! ! ! ! ! !
65 |sa. 003834 ! | ;
66 |70 004681 T y

67|72 005524 X Bhc B30 oo
3|7 007302

70 |7 008153

71 Jeo 009983 A R
72 |s2 00381 — — [ — N - ]

Y 10668 I:I :% 1 I 2 2 3 3 4 4

74 IrR me7 — — — — — — —

< > Encader

. Yirtual Follower

Deg: 164. Carm Lift: 0068 Walve Lift: 2198 Instaneous RAR: 32 464

* Deq: 284 Cam Lift: 3092 Walve Lift: 2198 Instaneous RAR: .?‘U

* Thiz line
shaws the
Lebe Lift and Instantaneous Rocker Arm Ratio
rezulting RAR
at the
Contact Point
of the cam.

Full View

Contact Point
on Valve

Zoom In

Zoom Out

Contact Point
on Cam

(EH

Engine

Cloze This
Screen

Lobe Exhaust #1 x| oo

Stop
Animation

Continuous Step Step
iSingie Geeps| Forward | Back

‘ Options
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w. Cam Analyzer v3.8 - Cam Card

Intake

Centerline: 105 .0
Tappet Lift: 318
Rocker Arm Ratio: 1.6
Yalve Lift: 508

Figure A38 Cam Card Report

Koehler Injection

www _koehlerinjection_com Exhaust
Cam #: CC 124770 i
Grind: Kevin 12345-t Centerline: 109.7
Lobe Separation: 107 .4 Tappet Lift: 322
Timing: 2.3 Advance Rocker Arm Ratio: 1.6
Overlap (@ .050"): 15.3 walve Lift: 514

Int Open @ 050" 8.7 BTDC
Int Adv. Open - 23.0 BTDC—_____

Duration 050" 227 9
Adv. Duration : 259.0
Duration @ 200" 136.0
Lobe Area : 2518

Lash : 026

Cam Lift at TDC : 0767

Int Close @ .050": 39.2 ABDG—

TDC Duration .050": 233.0

Int Ady. Close : 55 9 ABDC

Duration and events measured at 050" lit Adwvertised duration and events measured at valve lash Print |

BDC

Exh Close @ 050": 6.6 ATDC
Exh Adv. Close : 23.0 ATDC

Adv. Duration : 2649
Duration @ 200": 139.3
Lobe Area : 25 .90

Lash : .028

Cam Lift at TDC : 0684

xh Open @ 050" 46 .4 BBDC
Exh Adv. Open : 61 .9 BEDC

Figure A39 New Methods for Finding TDC and Indexing the Rotary Encoder

Typical Piston Stop, which prevents piston from going
entirely to TDC. Pic courtesy of www.fordmuscle.com

Linear encoder
measures bridge
movement

Dowel pin end

Performance Trends TDC Checking Bridge

(= s - | Dowel pin lifting bridge
g e & : like a “flat tappet”
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& Cam Design Layout Location
U5 Test Setup [} | Cam Design Layout 5pecs Tlmlng
Test & | Type of Cam Data Number Cyls on Cam M - Specs
Test 1 |Measured with Electronics ﬂ Ml | Type of Lobes T T
Cam k
Grind Lifter [profile] Type Humber of Intake Lobes 1 -
Rckr |M"d Salid Flat Number of Exhaust Lobes 1 -
IE Filing Order Dowel Pin/Kepway Timing from TDL)
. . | |[Rocker Arm Ratio Cam Degrees from TDC
Lift: .31 - [154-26374 |
Actual Yalve Lash, in : — Direction from TDC ’W—L|
Tesl_ C Electronic: Measurement S ettings UHsel lodd)kinng No ~
L TOC Mathod [Intake Centerl -] l:l Notes:
Faint niane Soiering l:l Entries in this screen are quite complicated, and
Cam Timing Yal 5 critical to accurate cam measurements. Click on
7 = |m|.r?g el Lobe D inti the 'Help' button for details. 7
z Cam Design  [Small Block Ford T (I (it it
3 Humber of Cylinders Ta Test m J-G-11 -E5-E‘I-I5J-I2-EB-E2-IBJ-I3-E?-E3-IN-I4-|
4 A | [Rotation (viewed from front -
5 Lifter Bore Angle Details |  Sawe | otstion (viewed Rom fontl il cw [
G [ Camshaft Lapaut Detalls | Open | Encederiounted Rear :" Keep Settings | Help | Cancel | it |
7 : \"‘\L
SeeVirtual Follower Det3 Delete | -1 . . T
g T Click on Camshaft Layout Details S S
v/FHet . '
10 for the Cam Design Layout screen :
112 Measure Carm. ~_0n Cam Test Stand | R, : _________
13 tdare Opti Options sEtbagtd Defaults . e . . :
= o= el | R Click here to specify if the cam is being measured :
15 on the Cam Test Stand or In the Engine. ;
[CEEET! cnnnss 0.0 ——+ I

File Edit Graphs Reporks Test/CamSetup Find TDC  Settings Help  Record(FS)

Rea Toi Kevin Gertgen

| Exh #2B 1 Exh #3A 1 Exh #38 1 Exh B4A |

Exh tHA \] Exh 1B 1 Exh 1124
Test & Valve Train Comdgtions
. Test Ci
Test Time/Date  [£:23 pinNgE/20/2008 |
Cam Mumber [cczs770 |
Grind Number [Kevin 12345+ ~|
Rckr Ratio/Lash  Test Dperator
[i6/ 0z [eevin

Help: Click on one of the
Tabs here to change to a
different Cam Lobe

|Lill 3827 ||CF‘LZ 107.91 ||Dur 265.07 HDpan B2 Esmose: 2233 ”&raa 34.241 HPkDpen: 299 ||PkNose: -230 ||F‘kC\ose: 3865 ||F\unout 0003 HMinD\a 832

Test Data
Lift simulated by ¥irtual Follower

Show Degree Wheel ‘ ‘Watch Cam/Follower ‘

Figure A41 Example of More Cam Layout Choices, DOHC Exhaust 4 Cylinder Cam

& Cam Analyzer v3.8 Plus’ Performance Trends [ DOHC 4 Cyl Exh ] E]El

Exh #4B 1

~
R S NG B B A g
1 e N e e e e e e e N e e e i

lso_ 46 000272

a1 |42 000296

sz |50 000317

I 000331 ' ' ' : :

a4 |54 000596 I TN P e

5|56 000843

a5 |58 oozt

a7 |80 001436 i . .

5oz omias o S AN Exhaust Lobes only on this cam, with 2

33 |54 002484 .

T e lobes for each cylinder, 1A and 1B.

31 |es 003834 - - -

92 |7 004609 : ; ;

sz |72 005429 oo w w 1 f |

laa 74 e ToC an BOC 270 ToC 450

35 |76 007408

|36 |78 008447 Front Rear

EFED] 009517 — 3 — ] — 3

38 =2 10621 1A 1B 2A 2B SA 3B 4A 4B

EERE"] 011632 v — - — | | — -

€ > Encoder
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Figure A42 Advanced Options Required for Some Lobes

Second “lobe” or bump
designed into cam profile. If
you don’t use some of the
More (advanced) Options, this
bump will be included in base
circle runout and greatly distort
the measured cam data.

In this situation, you want to
select the “2 ‘bumps” and “Zero
Lift is Minimum Lift” options.

L|ft 31 HULRGE MO auy 1.0 1o SD
Actual Valve Lash_in [ 026
Test [ Electronic Measurement Settings
Lify i “
[Foint | TDC Method | |ntske Cenerline CIIC_k On" More P
2 . 2 U Gomoeson [eogiadcrag allow select from
[ General Dperation File Handling oK 12| malslopt Far these 3 Advanced
= 3 Mumber of Cylinders To fest a
[ Emailing . Opti
= P m Lifter Bore Anglef etail: | Sav p lons. 1
[ Calculations T Calculations. cont. ] g
- - . r B ¥ TIOTT S SpPets | Jou Carm aeg sped
Graphing / Printing T Caruesl 7| el LayoL/{Detalls | Oiehn | fram which duration and opening/ch
o See Virtual Follq(v\ler D etailz | Delete | measured. American aftermarket st
L Metric and motorcpcles uge 040" [1
Electronics g Adv/Ret timing iz alsa called ‘advertised’ durz
Help 10 accurate a method, p 21 IMPL
Auto Ad to Mext Lob: —l 1| ‘Measured with Electronics' if you ar
Sl A S Tes ¥ % | OnCam Test Stand Test Stand.
Next Lobe Is | Cam Lobe Position j Restart ha | ¢ Wiie Mo %] Options set to std Defaults
F - Showing 14 Set Options to Defauls
Warn if Turning Cam Too Fast Yer v Help Tips T P
Wwarn if High Accels Found T —l 16 [134. .0000ss v Typical Cam Lobe {opens and closes once) - default
T ¥ Col to Flag O 17 |16 0001120 Cam Lobe may have 2 "bumps” {may open and close twice)
if. from to Flag Out % . B
C g 5% [ D':;Jl Ask % :II ig ggg:ll }; w Just show data for Actual Lobe - default
Show More Options in Setup ez w Updao;‘il:lg B0 42' -.DDD'I 12 Show All data measured {all 400 deg)
—_— 21144, ~000112)  Zero Lift is Average Lift Measured on Base Circle - default
22 |146. 000112 Zaro Lift is Lowest Lift Measured on Base Circle
23 148 -o0ot12
XOU must T[um ”O_n the 24 150 -000114 1 b 1 b
More Options” in — B |15 000123 v Hann
Preferences for the B s 2
button to appear in B —
¥
start
Test/Cam Setup. L
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Appendix 6: New Features in v4.0

Cam Analyzer has had many updates since this user manual was written for the original v2.0 for Windows. These include 3.2A
(Appendix 3), 3.2B (Appendix 4), v3.8 (Appendix 5) and now v4.0 (Appendix 6). Here is a listing of some of the new features
for Version 4.0:

Cam Analyzer v4.0 actually has 5 different versions now, which include:
e Cam Analyzer Basic (for analyzing cam data from either manual data entry or computer cam files)
e Cam Analyzer Plus (for more detailed analyzing of cam data from either manual data entry or computer cam files)
e Cam Analyzer Basic for use with the electronic Cam Test Stand (CTS) sensors
e Cam Analyzer Plus for use with the electronic Cam Test Stand sensors

e Cam Analyzer Plus for use with the electronic Cam Test Stand sensors, with advanced “Cam Grinder” features

Note that some of these new features apply only to the Plus Version and/or “Cam Grinder” version of the software. Also
note that the “Cam Grinder” version contains all Plus Version features.

New Features for the “Cam Grinder” Version Only:

The Cam Grinder version of the program now allows you to measure each lobe and NOT adjust for lifter bore angles and firing
order. Instead of all Intake and Exhaust lobes lining up on top of each other (except for manufacturing variations), the lobes fall
out as they would as you look at the end of the cam. This is how most Cam Grinders prefer to see the results displayed. Fig
A44B.

The Cam Grinder version of the program now allows you to measure the absolute lift of the lobes and bearings. This way you
can get a picture of the cam as viewed from the end, with all lobes shown as they are ground on the cam. You also can see how
the lobes compare to the journals and how the journals look compared to each other (cam bent). In doing this, the program first
asks you to measure the journals lying on the V blocks, or first and last journal on cam if mounting the cam on centers. This
you do with a dial indicator. Then the program steps you through a sequence of measurements on these journals on the stand.
This way any slight slope of the cam on the stand is corrected for. After that, you must be careful to not adjust the height of the
linear encoder as this will cause errors in height measurements. This way also allows the CTS (Cam Test Stand) to measure the
base circle of each lobe. Figs A45, A46.

The Cam Grinder version of the program now allows you to pick various data types to graph and combine them on 1 graph. It
also includes several new data types for graphing (Figs A47-52), like:

e  Absolute Lift (This is lift measured from the center line of the cam. If you have a 1.100” diameter base circle and a
.400” max tappet lift, you should see approximately .550” of lift on base circle and .950” (.550” + .400”) of lift at max
lift.) Figs A47, A48, A49.

e Thrust Angle (For a roller cam, this is the angle the contact force is acting on the follower, typically putting some
amount of side loading or thrust on the follower.)

e  Contact Point (How far from center of the follower has the contact point moved.) Fig A50.
e Radius of Curvature (The radius of curvature at this particular point on the Actual Cam Profile.)
e Raw Cam Data as Measured (This is what the linear encoder measured.) Fig A49.

e Actual Cam Profile (This is what a “knife edge” pointer would have measured. This is the “Raw Cam Data as
Measured” but correcting for the radius of the pointer which was doing the measurements. This should be what a cam
grinder would have for a design file.) Fig A47.

e Lift Frequency Analysis *
e Acceleration Frequency Analysis (Fig A52). *

e Jerk Frequency Analysis *
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L]
* These Frequency Analysis graphs can be done either vs Order Number or RPM Based on the Natural Frequency of a
valve spring. The specs for the Natural Frequency of the Valve Spring are contained in the Test/Cam Setup Screen. See
Appendix 7 for more details on this Frequency Analysis, FFT Analysis.

The Cam Grinder version of the program now allows you to import X and Y data or Polar coordinates of degrees and radius to
generate a cam profile. This is done by clicking on the Tappet Lift title column. Then the Edit Test Data screen opens up and
there are new Advanced Import Features with several options. Figs A53, A54.

The Cam Grinder version of the program lets you enter valve spring info to estimate the spring’s natural frequency. This allows
Frequency Analysis graphs to be graphed vs Engine RPM rather frequency order number. Fig A52 and Appendix 7.

Program has an "Export Manufacturing Style Cam File". Two basic formats are currently available, P File and X,Y Data. Fig
ASS.

Program has an “Export Graph Data as File” option, so you can export any data you can graph as a comma separated text
(ASCII) data file. If you click on this option, the program will ask for a file name. If you give it a .csv extension, it will open
directly in Microsoft Excel. Fig AS0.

Program has an Edit option of “Cut and Append”. Say you have recorded 360 degrees of data (typical for a “Measured with
Electronics” file), but the data starts right at the opening ramp. You would like to have the data start about 100 degrees before
the opening ramp. You could use this command to take copy the last 100 data points and put them before the opening ramp.
When done, it would appear that you started recording the data 100 deg earlier. (Typically this is only needed for fixing
mistakes, or working with VERY unusual cams like the Ducati desmodromic cam.)

You can now select for a variable amount of Filtering (smoothing) the cam lift data when exporting cam files (None, Some,
Medium, Heavy). (This is not allowed for cam files exporting “Raw” data.)

Major New Features for v4.0 Plus Version (also in Cam Grinder Version):

The program can now use most any radius pointer for measuring a cam for doing the Virtual Follower analysis. This means that
you could measure a cam with the .750" diameter Universal
Roller and then correct to what it would be with a .800", or
700" diameter roller. You can also correct to something
really different, like the exact cam profile as ground, like you
were measuring the cam with a "knife edge" pointer. An
additional advantage of using a follower instead of the
encoder probe directly is no side loading is put on the encoder
probe, thus avoiding possible damage. Figs A44A, A56.

Fig A44A Virtual Follower with Larger Follower

The Virtual Follower screen can now be enlarged for analysis
in greater detail. Fig A56.

You now have 2 options for Analyze option at the graph
screen: Just show 'the max difference between lobes, or show
the difference between the lobes at all data points.

Now the program draws the actual profile lift (like the profile -
was measured with a “knife edge” pointer) on the Virtual Previous versions

Follower screen, in addition to follower lift. The program required the encoder
draws this in green and made the text boxes green which pointer directly on the
relate to this measurement. Fig A56. cam lobe for doing

Cam Card now has options for printing, printer setup, Virtual Follower.

including a lobe from a different file for either an intake or
exhaust lobe if the cam you are currently reporting has only
Intake or Exhaust lobes, or including the Company Logo Now you can use larger diameter pointers
graphics file on the card. Fig A57. (or actual roller followers) for measuring a
cam and then simulating other follower
diameters with Virtual Follower

Program now has a “Filtering” option to quickly find files
fitting certain criteria. This would be like finding all files
which have “CHEV” in the file name or the comments
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section, or files having the number “346” in the Grind number recorded after a certain date, etc. Fig A56 and Appendix 8.
Seating Velocity report now includes option to estimate the lash point on cams. Fig A59.

The Custom Duration reports now have an option for including asymmetry.

Major New Features for v4.0 Std Version (also in Plus and Cam Grinder
Versions):

New emailing options have been added in Preferences to work better with most any emailing system, like gmail, yahoo, etc. .
Fig A60.

Program now has the ability to import just 1 lobe from a single lobe data file, like S96 or Comp Cams format into an existing
Cam File. This allows you to build a cam consisting of and Intake and Exhaust lobe where the lobes can come from 2 different
sources (different files and different file formats). Fig A91.

When opening files, a new option has been added of "List by Date File was Last Saved". This lets you more quickly find files
you have recently changed or worked with.

Program will now allow direct conversion from most any type of data to 'Measured with Electronics' in a 2 step process. This
conversion is necessary to allow you to do more advanced analysis of cam data.

Minor Changes/Bug Fixes for v4.0:

Added a Preference under the Calculations tab so you can change the lash the program assumes for doing Valve Lift,
Acceleration, Velocity, etc graphs and reports. Note that the Cam Card always assumes .006 inches for doing Advertised
duration and events.

You can now select 'Some' for 'Lift Filtering' for making a Graph or Report for most all cam files EXCEPT those Measured with
Electronics or Created from Simple Specs. This was what was done prior to v4.0. Now you have an additional option of 'Some
(including meas. w elec.)' so that you can do further smoothing of the recorded lift data. This can be especially useful when
creating certain special graphs, like Simulating the Actual Cam Profile when it was measured with the pointer or a roller of a
certain diameter.

Fixed bug where conversion to 'Measured by Hand' was not done correctly if you asked for it almost immediately after opening
up the program.

Program now keeps ALL cam file data points imported from Cam Dr, Cam Pro Plus, etc for Plus or Cam Grinder versions.
Limit for std version is still data points with .0015” lift or greater.

Program now correctly keeps cam Centerlines, Advance, etc when you import Cam Dr files when you ask to keep ALL timing
events.

Printed graphs have been improved. Previously there could be a “broken” border on the left side.
Fixed some bugs where doing graphs where extra lobes could be included in a graph which were not requested.
Fixed a bug where a graph may not be updated correctly if you did not go back through the Graph Specs screen.

Program now does not do additional smoothing to lift curve if data is from a computer generated file. This is to save
considerable calculation time.

Company Logo now appears on the main screen. Plus and “Cam Grinder” Version Only. Fig A44B.
Printouts have been refined to look better with various screen resolutions and operating systems.

The program now better imports certain data files which may have been stored in different units than what the program is set up
for, inches vs mm.

Fixed bug where Intro Help Messages would cause the first graph open when starting program to possibly be bad.
Added more Cam Layout templates, 240/300 Ford 6 cylinder, 170/200 Ford 6 cylinder, 250/292 Chevy 6 cylinder.
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The program now looks for lift points greater than 10 inches when reading in Cam Dr, Cam Pro Plus, etc cam files and edits
them out. This can occasionally happen and is likely caused from the imported file being slightly corrupted, or being a slightly
different version than we have encountered before.

Fixed a minor bug where the graph on the main screen may not completely show all lobes.
Fixed a bug where the graph screen could be significantly more narrow than what was available on the screen.

In the Plus and Cam Grinder versions, now you can Advance or Retard the cam degree wheel readings by up to 360 degrees
under the Edit options. If you do this command more than once, you can advance or retard readings even more.
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Figure A44B “Cam Grinder” Timing Option to show Absolute Timing of Lobes

Preferences X
Back{ok)  Print  ¥alve Springs  Help  Refresh
11 Test Setup Degree Wheel E
[ General Dperation File Handling oK Test{ | Type of Cam Data Tope [0-30-130-270-0 ~]
[ E _I_ Test Measured with Electronics hd
matlirn:
g com 1 | Litter i) Type
[ Calculations T Calculations, cont. Rk, | | [MidSoidFia -
- = s Intaks Exhaust
Graphing / Printing T Caeel 1%/} | Rucker Aum Ratio il I
a Actual Yalve Lash, in E
Electronics Test{ | - Elestonic Messuement Settings |
Li
Hel TDC Method  [intake Center - =8
Auto Advance to Next Lobe Yes v P Port =
Cam Timing Value
Next Lobe |5 Cam Lobe Position j 5| || CamDesion [SnalBieck Chew El
. . Restart El otz BTl ojsst 8 [E Help: Notes on Highlighted Item
i 4 Click orvthe down amow button to select how the
Warn if Turning Cam Too Fast Mo = I?I]uw#pg — Litter Bore Ancle Detals | Save ||| | ;o il vioto voas eomortad. 1f o st Dot
- . elp lips 6| Camshaft Layout Details ‘ Open ‘ from Cam Specs’, pou can alzo specify the tappet fift
— from which duration and opening/closing events are
wam if High Accels Found Mo - —_— E SeeVitualFollower Detals | Delele | | | measured American aftermarket stardard is 050"
g Me_lnc and motorcycles use a0 !'nm] Sgat
% Dil. from #1 Cyl to Flag Out 5% v Stop e et || sl i gt e
5 h . i ‘Measured with Electranics' if you are using the Cam
: g OWIN i M Cam... | OnCam Test Stand Test Stand.
Show More Options in Setup Yoz v nd 12 S [ e e e
HBIp T Ips 13 MaiE Dangns ] Ootions NOT set to std
— s | Set Thess Options ko Defatlts
15 femmr————errr |, Tyrical Cam Lobe {opens and closes once) - default
You m ust fI rSt tu rn On th IS Ca m G r| nde r 1‘5—_ EEH Cam Labe may have 2 "bumps” (may open and close bwice)
f t t tl m I ng IS Shown 18 0012 Just showe data for Actual Lobe - default
Pre erence 10 see Op 1ons ——| . 19 |272 2  Show All data measured {all 400 deg)
i “ 1 20 |era
S hown to the rl g ht Th |S b6|0W - Typ ICaI 21 |274 Zero Lift is Average Lift Measured on Base Circle - default
' mi i I w Zera Lift is Lowest Lift Measured on Base Circle
; ; Mo +|| timingis when all |z =
is to prevent mistakes intake and %g? S\ Do Typica Tining centelnes e up)
. z ) R
and unusual results which . % |o7a i e GHinder Tining Choose this
ible if don't exhaust lobes lie % |23 012 Measure Relative Lift of Lobes Only /"
are poss' el you on on tO Of each s 2245 Measure Base Circle and Journals Optlon to
understand these options. h P measure
otner.
Absolute Lift
& cam Analyzer ¥4.0 ‘Plus’ Performance Trends [ SB CHewy Journals 002 ] E T (base CirCle)
Ele Edit g]raphs R_apnats Iastftar{ Setup Fin; TDC Settin\lgs Help RTcnrd(FS) W Reg Ta: KE\T Srith ] ] ] ] ] W W and jOU rnal
I E1 12 E2 13 E3 14 E4 15 ES 16 Eb 17 E7 18 E . .
diameters. Fig
Test & Valve Train Conditions
. Test Comments
Ve VIrRPETe Trying lobes and journals on 5B Chevy cam ove mouse over an m (BXTAD) A45 ShOWS
Cam Number CC 124769 jitem for a description ta g proced ure to
Grind Number lbe given in the Help
31557 :I' frame. Click om 'Help'in measure
Rckr Ratio/Lash  Test Operator imeny ing far more @e: _’) et‘e
’h‘ idetailed info on options. Ab I t Lft
Solute LI
ILift: 3650 [|CAL: FE.74 | |Dur 116.53 [|[Oper: 18.18 [|Close: 134.72 rea; 26.895 [ [PkOper: 161 | [PkMose: 409 |[PkClose: 177 | [Funowt 0021 | MinDia: (856
[ e | et | | |Pree 2 | [ ] I | | and Journal
Test Data H
Lift simulated by Virtual Follower Show Degree Wheel | Watch Cam/Followes | Diameters.
Point (Degres Tappet |
Wheel Lift
1 254,
2 255, 000933
3 256, .ono4
4 257, 001108
5 258, 001093
m o Lompany Logo on
CRESR 001077 Main Screen
9 262, .omoz
10 (263 001085
11 [264. 001082
12 [265. 0011
13 [266. omny
14 [267. 001134
15 (268, 001152
e s 0ori6s Graph produced
18|27 001202 when data is
13 |27z omz21e .
20 |27 o34 -1a0 -a0 0 90 180 270 360 450 540 graphed without
21 (274, 00125 H
22 |27s 001263 Front Rear CorreCtIng for
2z are 1.1 M .M. 1M s - I lifter bore angles
24 [277. ozt J1 1T 2 1 2 423 4 3 4 43 b 6 b 6 (J4 7 7 8 JI:I .. g
25 |27a 001283 Inim Imim H Yy L | or f|r|ng order.
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Linear Encoder is Ready, Continue with Measurements?

on this cam painting straight up,

Do vou wank ko continue with measurements?

Figure A45 Procedure to Measure Absolute Lift of Lobes and Journals

9 | ‘ouhave selected to measure Journal Diameters and Lobe Base Circles with this cam.
Todo this accurately, once vou skart a best vou must MOT adjust the inear encoder other than sliding it From lobe to lobe, journal bo journal, etc,

‘fou musk also have precisely measured the diameter of the first and last journal on the cam with a micrometer, You will measure the journal vertically (from top to bottom) with the lobe for 11

B sure the linear encoder can retract far enough to clear all lobes and journals, and extend far enough to reach the lowest base circles before starting any measurements,

Cam Analyzer,

The progran will now ask wou to measure some points on the journals, This will be used to index (calibrate) the linear encoder,

After doing this, it is CRITICAL vou do NOT stop testing or adjust the linear encoder until vou have completed all measurements.,

Enter the diameter measured for J1
Enter a value from .1 ko 100, e

Enter the diameter measured for J5

Erter a value from .1 to 100,

J1 Diameter? | J5 Diameter?

Cancel

[.9e5 [1.100

Cam Analyzer

'With Lobe 1 pointing down, place linear encoder on Journal #1.

Click on OK ko clear this message., Then press <F1> when you want the program to read this First journal,

Perf Trends Readings: Intake 1 F9>

Close  Record (F Options  Help
Lift

-.612243

Rotation Time

87.21 .000

000 Intake 1

1.000
Lift,

Updating Display Cnly (not recording). Press <F1= with lifter on base
circle to start 2 test.

If you choose to
Measure Absolute Lift,
and you go to measure
the cam, the program will
prompt you as shown
here. The program will
need to know the
diameter of the first and
last journal on the cam,
measured precisely with
a micrometer. Then the
program can index the
linear encoder and
correct for any angle on
the cam mounting on the
stand.

encoder.

Not all steps are shown here. Follow them as outlined by
the program. Note that you must follow the instruction on
the message, then click on OK, and then Press <F1> for
the program to record the linear encoder and rotary

Thin meamandiiva in AaantinniiaAd ik Claiiea AAR

Cam fAnalyzer

Rokate cam 180 degrees so Lobe 1 is pointing up.

Click. on OK ko clear this message. Then press <F1= when you want the program to read this First journal.

X
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Figure A46 Procedure to Measure Absolute Lift of Lobes and Journals, cont.

Continue on to Measure the First Lobe?

The Measurement Correction on 11 was:
1.104743
The Measurement Correction on 15 was:
1.100055
a difference of
004685 which is good.
Do wou want bo continue on and Measure the First lobe now?

Once the measurements are made of the journals, the
program analyzes them to determine the amount of
slope (slant, angle) on the cam. In this case the center
of Journal 1 (J1) was .004685 higher than the center of
Journal 5 (J5). This slope is now used for all lobes and
journals on the cam based on the relative position of
the other journals and lobes are from J1 and J5.
Because some assumptions are made, it is best if this
slope is minimal.

Cam hnalyzer

MOTE: You will MOT press <F1 > to start recording, Fecording will start right after vou press O,

Put the linear encader back on the first lobe ko be measured, on base circle, When ready to record, dlick Ok and recording will stark, Then kurn the cam ko measure this First lobe,

Before measuring the journals, you will measure
the first cam lobe (typically #1 Intake). This will

Mowe Measure Journal 11 Mow Measure Journal 12

(Last Lobe will be 15) (Last Lobe will be 157

correctly index the rotary encoder.

Cam Analyzer,

Mow Measure Journal 15

(Last Lobe will be 157 Journal Measurements Completed.,

Perf Trends Readings: Exhaust 1 =F8 F9=

Close Record (F1) Options  Help
Lift

-.549605

Time

.000

Rotation

303.77

You will measure journals just like
measuring a lobe, by pressing <F1> to
start, then turning the cam 400+ degrees.

000 Exhaust 1

1.000
Lift,

Not all steps are shown here.

Once the Journal Measurements are
complete, the program will direct you to
go on to measuring the remaining
lobes on the cam, shown here as #1
Exhaust.

You will notice that both the linear and
rotary encoders are indexed in this
procedure. It is critical that neither of
these encoders slip or are adjusted
during this entire process.

lUpdating Display Only (not recording). Press <F1= with lifter on base
circle to start a test.
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S| Graph Options 3] — | Some graph types are only available if the
Graph Specs "Pick from List' Data Types cam was “Measure Absolute Lift of Lobes
Lobes to Graph Irtake & Exhaust » o H “

. : : Cam Litt ~ and Journals”, like this one “Cam Journals
Ype |F'|ck framn List j Cam Velocity » . . .
o] | [Camacesterat and Lobes”. This special Data Type choice
TS| | . will graph the “Actual Cam Profile” data type
[ -] [Valve Acceleration with the actual journal “lift” (journal radius).
Raw Cam Data az Measured
Actual Cam Profile .
[f7 | |Com Radius of Curvature NOTE: Even if the cam was not measured
Valve Lift Frequencies . . .
S e this way, the data types are still listed here.
Bearing Journals If you select those data types or options, the
Filter Specs Contact Point L/ program can produce unusual reSL_JIts or
Wil [foe =] | Pick from List Detail warning messages. The results will be SO
WelhcceliJerk Fiterng some =] | [Show End View of Cam Yes obviously unusual, that you will definitely
o o Gooe realize there is a problem.
yhnders to Grapl ’—4|
Cylz to Graph -
L ] -
Depending on your choice of Data Types from
Meke Gragh | Helo | Cancet| it the list, some of the “Details” options will be
enabled here.

= Cam Analyzer v41.0 [ sb chevy journals 002 ]
Back File Format View Analyze Graph Type Add Test History Log  Single Test  Help

aurnal 1, inches

" cc1Z24769#1 ——————————
il

This is the graph produced
by choosing “Cam Journals
and Lobes” for the Data
Type and choosing “Yes” for
“Show End View of Cam”.
This is the program’s picture
of what the cam looks like
when viewed from the end of
the cam and can be very
useful for many different
applications.

[ SRS

rccl1247p9#2 —
Int Cam Liftinches
Exh Cam Lift,inches

r cc1247693#3 —

- cc1Z24769#4 —————————
Int Cam Liftinches
Exh Carn Lift,inches

r cc124768 5

Exh Carn Lift,inches

— G 1247649 #6

Int Cam Llﬂ,lnchesLMI

E)(.E.I 'E,aar.' .”. ngﬂ, inches
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Figure A48 New “Cam Grinder” Graph Options and Graph Data, cont.

I ) | Sore graph types are only avalable i the
EesbSpes I A — cam was “Measure Absolute Lift of Lobes and
— Sl N st o] Com it Journals”, like this one “Cam Bearing

|P|c:k fram Ligt j E:$ \:Felotilty . Journals”.
| J Cam Jerk
’—_| Valve Lift i
. Ve TR NOTE: Even if the cam was not measured
e Yalve dotk  Measursd this way, the data types are still listed here. If
TR Actual Com Profile you select those data types or options, the
o | [valve it Femuencies program can produce unusual results or
alve Accel Frequencies
|| F..',‘enies warning messages. The results will be SO
am b earnng Journals . . . .
Cam Journals and Lobes obviously unusual, that you will definitely
Filter Specs Contact Point v . .
G realize there is a problem.
Lift Filtering Mone j ‘Pick from List” Details

Wel/tcoeldl etk Filering Gome = Show End Yiew of Cam Yes v

Magnify Joumnal Differences /%~ )\

Cylinders to Graph

ELS o Granh ” o = ~I ™ Depending on your choice of Data Types from
] | the list, some of the “Details” options will be
. 5 enabled here. For this Data Type, there are 2.

Make Graph | He|p| Eancel| Plinl|

Back Fil= Format WYiew aAnalvze Graph Type Add Testk  History Log  Single Test Help

C cc 124760 3

This is the graph produced
by choosing “Cam Bearing
Journals” for the Data Type
and choosing “Yes” for
“Show End View of Cam”.

Cam Analyzer v4.0, Int & Exh Pick from List

P ERREEEETLEEPEEEr R nT e o 11 1 - L e il SRR e E R e

We have magnified the
variation if the “lift” (bearing
radius) as compared to the
average “lift” of all 5 journals
by 35%. This is to magnify
the difference so you can
quickly spot journals which
are significantly different, or
the camshaft is bent.

Bearing
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Figure A49 New “Cam Grinder” Graph Options and Graph Data, cont

This is the “Raw” lift data as measured by
o Shecs - *Pick from List' Data Types /_ the linear encoder. If you are measuring a
T [Fekromin < Cam tigocny ~ cam with the proper profile fo_IIower, this is

Cam Acceleration also the Cam Lift. However, if you are
- cam Jerk measuring with various radius pointers and
,_il ey doing Virtual Follower, this “Raw Cam Data
e LI as Meas_ured” is not r_epresentat_ive of any
Actual Com Profle type of lift th|s cam V\_/|II produce in t_he
¥alve Lift Frequencies eng|ne. ThIS data W|” haVe tO be elther
= |Valve i e converted to “Actual Cam Profile” data (as if
= Cam Bearing Journals the cam was measured with a knife edge
Filter Specs Contact Point v, pointer), or Cam Lift (converted via Virtual
e | | ][ ‘Piek from List Details FoIIowe_r to what the foIIowe_r would do), or
Vellsosliiark Fiteing — No =] Valve Lift (what the valve will do based on
5% 5] Cam Lift, lash or assumed hydraulic lash,
Eylinderafoltisoh Graph Absolute Lift — and rocker arm ratio).
Culs to Graph Al -
[ ]
—— | This option will only make sense if the cam
! was “Measure Absolute Lift of Lobes and
Make Graph | Help| Cancel| Pnnt| J »
ournals”.

Cam Analyzer v4.0, Int & Exh Pick from Lis

____________ FABEBEB -~ - = = = e T r cc 124769 #1

Int Meas. Sam Litinches

[ cc 124769 #2

Exh Meas. Cam Litinches

[ cc 124769 3
Int Meas. Sam Litinches

r cc124769 #4 —
Int Meas. Sarm Litinches
Exh Meas. Cam Litinches

r cc 124769 #5
Int Meas. Carm Liftinches
Exh Meas. Cam Lift,inches

This graph is very similar to the “Cam Journals
and Lobes” graph of Figure A47 but without the
Journals and without choosing “Yes” for “Show
End View of Cam”.

[ CC 124703

Typical Intake Base Circle radius. ““““ ““““ ““““

You will notice that the Exhaust base circles
are typically less than the Intake Lobe’s base
circles by about .025”.

-270 -180 -90 a a0 180 270 360 4450 540 630 20 810 a00 a90 Crank Deg

168



(C) Performance Trends Inc 2000 Cam Analyzer Chapter 4 Examples

Figure AS0 New “Cam Grinder” Graph Options and Graph Data, cont.

“""s & Example of producing a graph with 2
Lbests sty T || o fom List Data Types ) very different types of data on the
Tore [Fick hom Lis =l [cam Veiocay - same graph, Cam Lift and Contact
[es =1 | |Camdark Point.
Valve Lift
Yalve Yelocity

’—4| Valve Acceleration
Valve Jerk
Raw Cam Data as Measured
Actual Cam Profile

S i A

[0 <] | |valve Accel Frequencies

EETIES EL?Jk;JquIh
Filter Specs Conactiort “Cam Grinder” Only option
GFkeina  [fone <] | | Fickfrom List' Details of exporting any graph data
WeliAceelietk Fiteiing Some [no =] as a comma separated data
Cylinders to Graph B | file. If you give the file name
i o Graph [wom = g a “.csv” extension, the file

1 will open directly in Excel
= (outside the Cam Analyzer

Make Graph | Help | Cancel | Print | program).

EtoryLog Single Test  Help
][] s] o] o s o] ] o ruvis]ssead
Export Graph Data as File Export as # ¥ Coordinates i .

T Print: Color (sold lines) MICkfromLISt ________________________ Nr8EMIT0rG #1 ———————
] Print Black & White (dashed nes) . . ‘ ‘ ‘ ‘ ‘ ‘ nt Cam Litinches
] Edit Printed Comments and Data Output
T Windaws Print Options P _
| . \ a) +y H ¢

| V1 TN T3] :
4 Enail 256 Color Graph Exh Contact Pointinches Ei}/ . Ince Pag out
: Email 16 Colt Graph ﬁly —
] it j #  Calibri o FE IR =
B ' o B3 |||B £ U~|X &=
i - 4080 Paste —
i ! ! g - j =1 & s é - || |E=
| Clipboard M Font F A
| P T A A AN | Al - |
b A B C |
] 1 |IntCam L|_| Int Cam Li Exh Cam | Exh
4 2 280 ] &0 ]
b 3 280 ] 60 0
i 4 220 0 60 0
4 5 280 ] 60 0
B AL e e e A ] 280 ] &0 ]
i 7 280 0 60 O
g 3 280 ] 60 ]

9 280 ] 60 ]
| 10 280 ] 60 ]
E 11 280 ] 60 ]
T . 12 280 ] 60 0
1 Contact Point shows 13 280 0 o o
i | | i i i | | | | hoyv f._alr the contact A = = =
. : : : : : : : : : point is from the 15 250 0 & 0
T E— (S (S (S SR (S (S (SR — center of follower. 44> M| ggg ¥
Ready
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Figure A51 New “Cam Grinder” Graph Options and Graph Data, cont.

=, Graph Options

= Graph Options

Graph Specs o . Graph Specs — i
Lobes to Grarh 0 Pick from List' Data Types [obes o Graph Ww PCr,a rynoggtaar’\, g'sctkhe
Twpe | Pick from List | Type  [CamData ‘ tvoe and the 2 data
Graph Lift ez yp .
: types (Lift and
’—_| Graph Yelocity Yes V | . d
Wl Graph Acceleration m - e OCIty) an
roduce the same
,—_| Raw Cam Data az Measured Graph Jerk Mo = p
ActualiCamisiotilc : results as the setup
WWelocity Scale Factor L11] - Cam Radius of Curvature Welocity Scale Factor ) -
Valbve Recel Fromengies [0 = shown to the left.
Valve Jerk F i
Com Bearing Joumals
Cam Joumals and Lobes 2 Th|s |S the method
Filter Specs ContactEGing Filter Specs H H H
) ) ) available in previous
LitFleinn o \ / ] | Pick from List' Details Lilt Filtering ~ [None | versions before v4.0
Wellbcoeldlerk Filtering - e Wel/Acceldlerk Filtering 5 - H
V=<1 Choose “Pick from o or in the Std. and
Cylinders to Graph LiSt” and 2 types of Cylinders to Graph PIUS versions.
Cylz to Graph #1 Only - “Cam" data ’[O Cyls ta Graph #1 Only - | J
] produce the graph l:l
[ [a A
below.
Make Graph | Help | Cancel | Print | I Make Graph | Help | Cancel | Print |

wi| Cam Analyzer v4.0 [ SB CHewy Journals for manual ]

Back File Format Wiew Analyze Graph Type Add Test  History Log  Single Tesk  Help

Cam Analyzer v4.0,
40000 i i i i § § §

30000

20000

10000

Int & Exh Pick from List

.000on

-10000

-.20000

-.20000

-.40000

cc 124769 #1
Int Cam Liftinches

Exh Cam Wel,inidg x 50

Graph of Cam Lift
and Cam Velocity
produced by 2
different
configurations. This
is shown to illustrate
how the new “Pick
from List” option
works compared to
simpler method of
just picking either
Cam or Valve data.

Crank Deg
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Figure A52 “Cam Grinder” FFT Analysis (also Fig A62)

11 Test Setup

=

Test Type of Cam Data

Test Measured with Electronics =

Cam = -

Grind Lifter [profile) Type

Rk Mild Solid Flat x

.5/ Intake  Exhaust

Rocker Arm Ratio El El
E Actual Valve Lash, in m

Test Electionic Measurement Settings

= Primary Yalve Spring

Click here to bring up Primary Valve Spring Specs Screen

2 Methods to obtain !
springs natural frequency [-
|

Save |

T
Lifter Bore Anale Details |

|m|m|‘h‘
=

Camshaft Lapout Details |  Open |

Your choice here determines
which limit is drawn on the
Valve Acceleration FFT graph

Matural Frequency, Hz aoa” | E . .
NisioraTE-casency. Tl including natural frequency Choose
Spring Rale, Ih/in FEEA |
. . Valve Accel
Est Spring Weight, gms =i Graph Options F 4
) e Graph Specs o . requencies
Bind Height. in Lobes o Graph W Pick from List' Data Types q
Primary Spring Data Type  [Pick ,mﬁm - i tO prOdUCe
Enter Freq Directly ? E ’ﬁ Cam Acceleration
Cam Jerk
i = Sl the graph
Valve Velocity below. Lift
Wire Diamet [no = | [yalve Acceleration .
Coil0 - {7 Gom Dot e Moararsd and Jerk
= Cam Radius of Curvature .
Total # Coils Valve Lift Frequencies Frequencies
Active # Coil =l| NErE
pl e el ECCI .:Z.X‘n;'..,.g'f.?:,‘.."!.;“ produce
Valve Train  [Pushrod w Bocker An ~ e L
Filter Specs Contact Point 1 SI m I | a r
Note: UiFieing [N =] | Pick from List Details
Enter info about the [ntalé valve spring. |f more Vel/oodll kFTE ’—Al graphS, bUt
than 1 spring is used pfa ‘pack’, snler The B oIk blaing Soms T .
information for the PRIMARY (lrgest] valve - G| limiti ng
ation is o determine the: Cylinders to Graph ’—_l
sping's natural frequency DNLY for harmoric: M
analysis.] s oGioeh l&l Graph vs Nat Freq APM |79 - values are
— not known
)
keenBola | Help Eancel | Faint Make Graph Help | Cancel | Print |
T

Calculated spring data

Biack. Flle Format  Wiew Analyze GraphType Add Test  History Lok

Choose Yes here to have graphs drawn
with actual engine RPM on the X axis.

T

-
-
|+ |
L]
-
&l
=
=
[
="
U'J
L3
Lip)
[x]
o
L% |

Click on a point
on the graph to
produce the
vertical “cursor”
line and have the
values of that
data point
displayed on the
right side of the
graph.

Cam Analyzer v4. 0

Int & Exh Pick from Llst

ce 124768 #1
IntWv Acc,inidg™2 2686

Red line drawn as limit
for OHC R/A valve train
for EXHAUST spring.

Blue line drawn as limit
for Pushrod valve trains
because that was the
Valve Train picked in the
Valve Spring screen at
upper left for INTAKE

spring.

You should keep this engine below approximately 9000 RPM
for this exhaust spring with this cam and valve train setup.

18000 ' : E.}{h Qe RIAILimit !
2000 IrlnPushrod I_Iimit
08000 |--vmereeee

AANNE i —
nooon -

2430 4170 5910 TE50 \9390 11130 12870 14610 16350 18090

Engine RPM BDD‘D

— | You should keep this engine below 8000 RPM to k
keep the Valve Acceleration FFT amplitude below RPM at
the Pushrod Limit of .12 for a cam with this intake cursor
profile, lash and rocker ratio, and valve spring.
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Figure A53 New “Cam Grinder” Edit Feature to Copy X/Y or Deg/Lift Data

TS Cam Analyzer <4000 noce —

e e This figure shows how you can edit an existing data file. You can also “edit” a
Te N8 Graphs Reports Test/Cam Setup  Fin . . . . wp—r ” “ ” H
TS 1 NEW file which was created by clicking on “File”, then one of the “New” options.

AddfDelete Rows of Data

1 ]

! ’,’, —

C s \j

i EET T = The “Copy/Delete/Paste Tappet Lifts” edit option
b s ara 0| is very powerful. If you click on it, you may be

T oot given the warning message below.

il (0 advance)

The only “Type of Cam Data” which can be manually
edited is “Measured by Hand”. This particular cam file
is currently shown as “Type of Cam Data” as
“Measured with Electronics”. Therefore a conversion
must be made before it can be edited.

e e e E e E pR T
m|k‘m|m‘4|m

L
7
ha | Cam Analyzer
13
20| Editting not possible with cam profiles measured with Electronics,
21
gg If you wank ko make these edits, go into Tesk/Cam Setup and change the 'Type of Cam Data' to 'Measured by Hand',
% Mote: You may want ko save this file to a new name before daing this so vou can go back to your ariginal file if you da nat like your changes.
25
| Test Options E\ | T @J
Backiok) Print  ValveSprings Help  Refresh I -
Test Setup Degiee Wheel 11} [ Test Setup Degree Wheel ES ] 16 ] EB W 17 W E7
Type of Cam Data T ’—L‘
wpe [0-50-180-270-0 Testd | Type of Cam Data Type [0-30 180 2700 =]
Measured with Electionics Test W - .
ove Mouse Over an
Lifte{ [profile) Type Cam 5 5 item for a deseription to 1
Grind Lifter [profile) Type 0 be aiven in the Help o,
Mild ol Flat M W ’W‘ 45 e :;:E hgc’:'nr;\;;elp in 1
) Intake  Exhaust 57 litake . Exboust detailed info o options. QEA G !
Rockpr Am Ratio Rocker Arm Ratio E E !
Actud| Valve Lash, in Lif:. e 90 270 PkClose: 361 |[unout 0017 | MinDia: 803 |
Elecfonic Measurement Settings 8| Change File Type Anyway?
TOC Hethod i -
. fideCeicine Point IF you change the ‘Type of Cam Data' ko ‘Measured by Hand', you will nat be able to go back to this cam file's original Type, unless you reopen the original cam file again.
Cam [imingValue: 110
T Are you sure you wank the change Tvpe?
Cam Besan | small Black Chewy - B
b of Gindes ToTest [« | Help: Notes on Highiighted ltem 3 |
Click on the di buttar to select how th 4
__ Miter Bore Angle Detals Sare D;fﬂ hfntndaxea Wzv;zzmt;é D\?ysjt::\ggl ‘DGV\;";a[E 5| \ Liter BorefngleDetale [ Save |1 | cam it data was genersted. If pow select fenerate
from Cam Specs’, you can also specify the tappet it E | i from Cam Specs', you can ako specify the tappet lit
| Ui lomil L] fiom which guvalmil and ODemngEc\os):ng eveﬁﬁs e —g Eams_hah L Data“s_ | _Oeen | fiom which duration and opening/closing events are
S Virtual Follower Detals Delete ueasuleda Americar? altermaéi;t s[tfnda]rd\g 150" B ‘ee Vitual Follower Details | Delete | m:‘s;v:ﬂdd rﬂ:g:g:;aclasffgaaﬁ‘s[;algwdn?]rd ésag‘SU i
] etric and motoreyeles use . 040" (1 mm). Seat d S
AdvRet timing s also called ‘advettised duiation and s not as ] Adv/Ret timing lf alsa Cﬁﬂedd dd%ﬁfl\SEd ‘aupf‘alg?sﬁ_d[lsgﬂll Ef
accurate a method. p 21 IMPORTANT: Select 10 SEBER ALl BIEC!
Measred with Electionics' i you are using the Cam T Measured with Electronics' if you are using the Cam
Meadue Cam.. | On Cam Test Stand Test Stand, il Meaure Cam... | On Cam Test Stand Test Stand
13 | i Options MOT et to std
Mare Qptions | Options NOT set to std 13 | More Yptions
74 Defaults | Defaults
15 | 1T
If you click on Test Options o 4o this. th Loh N
at the top of the main t ntﬁe youdo't Ihst t edprograrlr; r\:VI s tow t ? message
screen, this Test Options 0 ”e Upp?f{ ng i(ar’:h'ymrjm wi avTe g conflrm you
13
screen shows the “Type of rea %/twan oma ?l ;s c ;Ege. t o be S? e:[ ylc:)_lIJ may
» 3 “*
Cam Data’ is “Measured v;/]an So sa\f your file to a differen named irs k() |fe,
. . » .
with Electronics”. Click on then ail/e h'S) 0 y_?_u can Leturn to your data before
this drop down and choose you make this significant change.
“ ”
Measured by Hand” as
shown in the lower left
corner.

172




(C) Performance Trends Inc 2000

Cam Analyzer

Chapter 4 Examples

Figure A54 New “Cam Grinder” Edit Feature to Copy X/Y or Deg/Lift Data, cont

@) = - You can copy 2 columns of X/Y data from Excel by highlighting the columns

= X o and using the Ctrl-C (copy) command.

e

B e roies i [ &
[ |

- r—————— = actormancal Choose from

2
10 fimrm) = = Ldit Tast Data these Advanced
12 |14 9994288 -0 130898 1] Cogy o Chphansd T 010090072 ~ | Advance Impost Features n . ’”
e o g Vst & Vobes Trsin G [4mmss oz s 02 Polr Cuondinatos il : Cam Grinder
15 [ 14 9908624 -0.5234925 o Tast Tima/Date 4 38005241 A5TMIes] columns of datal
B : Cam Manbn agizel | T Reed Deoises : fadins features to
18 | 14.972022 -0.9157281 o Eriend Nusbes I it Column fa Life q .
12| 143834505 10453471 s BREAET e A k:'“'T";*:M_J = el B [ ConE DA L e describe the data
21 | 14 5420205 -1.3073361 o I ¢inko Teld Dy b 1o place curted = ; =1
e ey s ' poe fiefes IS comlle o | 7 oolimms of st @ you've pasted
24 | 14 9035778 -1 6980482 o this
e . Tost Dot into the edit field.
27 14 854021 -2 0875965 [ EZ Data Entiy
29 |14 8153251 2 346517 o eyt
S EREE 2 foes |
32 | 147486236 -2 7335329 o Y ¢ H
33 |14 7244078 -2 8621349 o " H
54 | 14 6588706 2 990519 o ER : /\
55 | 14 672214 -3 1186754 o CI] ] :
36 | 14 6444401 -3 2465942 o 5 Sy 2 { 1 1 1 1  § H

é i 2
. 6 /= I i
Click on the Tappet e B Once the data is pasted and the Advanced

Lift title of this
column and the Edit
options will appear.
The Cam Grinder
version has several
additional features

Click in this field
and do the Ctrl-V
(paste) command
to paste the X/Y
data from Excel
into this field.

Import Features are set, click here to do
the actual import.

Once imported, you may have to do
additional Edit options to advance or retard

as shown here.

1 oo

B

T

360 o h) LED ™ L gL L

the profile to adjust timing.

& cam Analyzer v4.0 Plus’ Performance Trends [ SH
Reports  Test/Cam Setup  Find TDC  Settings

Edit (Graphs
EZ Start Wizard (new, EZ method For New Test)

Mew classic way to start new test) Ctrl+n

Open (from all saved kests) ChrHQ t Cor
Gpen From Histary Log ing lob
Save ks

Save fs Chrlta

Open From Floppy/CD Drive (A Drive)

Save to FloppyCD Drive  (A:| Drive) —
Toport 3

Expart as Cam Dr File er Formaks)

Email This Cam Tes

Figure A55 New “Cam Grinder” Export Manufacturing File Feature

w| Export Mfg File Options E|

Mig Cam File Specs

Format

C:A\WE 9B\DIoiectsﬁ\Cam-anZI\Advanced o] ur#ti0|

Browse to a
- TyT—— folder, then
xport Mfg File Options .
Mfg Cam File Specs C:ICk Oﬂ:( tOI t
Fomat [vas | close this list.
FloNane  [osoadfa] |

File Destination Path

Separator

B
|E:\VBSS\proiectsB\Eam-an tAdvanced Dural
Pick letter drive, then foldér, e[l
then click on OF

A~

s . .
—qvBag [ gooo adv.dat - N... E@E|
A proiects6 Fle Edi Format View Help
[ Advanfed Checking Limits Re F.3157741, 4862514 A
(1 Advgnced Duration Reports —.3242123, 4806663
(L1 Adyanced Reports -.3325516, 4749348
A d Yelocity Report -.3407897, 4600587
([ Advanced ¥irtual_Specs Repc —.34892408, .46303%6
‘cabasic -.3569528, 4568796
CALC —.3648713, 4585803
camdata v -.3726795, . 4441438
/ -.3803741, 4375728
oK Cancel | -.3879528, .43086690
-.3954134, 4240306
-.40827535, 4170651
-.4899709, 4099726
-.41708635, 4827552 a3
Make File / | Help | Cancel | Print | Ln/

[
|C0mmas [l ﬂ
= Choose
m the Choose
w “Export from the :
w Manu- various Click
" facturing Formats Browse
i Style available. d button if
i Cam The XY | youwant, [FEciie
i File” for Data to pick a
4 the formats also || folderas
4 screen let you pick shown to
of the the right.
options “Separator’. . -
tO the ! Hake File | Help | Cancel | Print |
right.
Click Make File to make

the file shown to the right

_/

360 lines of X, Y data
opened up in Notepad
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Figure A56 New Virtual Follower Features

&, |ifter/Follower Details
Back (0K + save)  Cancel  File  Help

Intake T Exhaust [matches intake]
Intake Advanced Specs [ Exhaust Specs Exactly Match Intake Specs
Cam Lobe Base Circle Dia. in 1.102

Yiew from Front of Engine

Follower Type  [virtual Roller

Follower Diameter, in

Follower Roller Diameter, in

.

Probe Radius, in |_5D|j

Std [zmall) Ono Saokki tip

Intake Help Shd . 750" dia universal roller
Fick one of the standarnd probe radiizes, or enter o

ahy value pou want,

You can pick from 2 standard radius pointers, or type in
most any radius. For example, if you measured the cam
with a .800” diameter roller (.400” radius), you would
enter .400 here. Then you could specify a different

E Follower Roller Diameter on this screen and see how the
actual valve lift curve changes.

Intake ¥irtual Follower Specs

| Cam Rotation ,m

& Virtual Follower, |:|@E|

T his line Cam Lift: 123 ‘W alve Lift: Instameous PR
shaws the Cam Lift: 2584 \_Walve Lift Instaneots RAR:

Lobe Lift and

resulting RAR
at the:
Contact Paoint
of the cam.

— | You can now
resize or
Maximize this
screen to take
advantage of
screens with high
resolution.

Green color shows lift
on cam actual profile

(as compared to lift at
contact point)

Contact Patch

EAdl

a
View from 45 35
Front of
Engine a0 270
Thrust Angle 135 225
W
1
Lobe Intake #1 A . Stop Close This Continuous Step Step 2
J Goimstie Animation Screen Single Step Forward Back Lphons
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Figure A57 New Cam Card Features : :
/\— Cam Card with both the Program Title text and
S Gom Aantzsies 0 \ the Company Logo graphics file (both loaded in

the Preferences screen).

nce Trends [ intake onby 1 and

Int #1A

Test & Valve Train Conditions

A Test Comments
Test Time/Date  [4:02 pm 07.31.2009 - 4| |Help: Click on one of the Tabs here ta changs to a different Cam Labe. [ (0) f
Cam Number 0711 -#L5N-021 Mg ¢

Grind Numbegy

Rekr Ratio/L 085 #“@7
<01 Yous Thge Koehlen Injection g

M Intake o giisus www koehlerinjection.com Exhaust
Test Data . Cam #: 0711-XL5-IN-0Z21 .
Lift simulal  Centerline: 129.2 Grind: Mugen Centerline: 107.0
Degree Tappet Lift: .336 Lobe Separation: 118.1 Tappet Lift: 6.021
e Rocker Arm Ratio: 1 Timing: 11.1 Retard Rocker Arm Ratio: 1.6
Valve Lift: 336 Overlap (@ .050"): -26.8 valve Lift: 9.634 - s e e Atasstomesane s 1
Int Open @ .050": -30.6 BTDC Exh Close @ .050": 3.7 ATDC _'_ . .
Int Adv. Open - 7.9 BTDG~—___ Exh Adv. Close - 23.8 ATDC 5 ]E:I'Ck Optlons_ button

. 7 7 or these options.
EEER) Duration .050": 197 .4 TDC Duration .050": 201.1 I . Vs com—
%ig Ady. Duration : 275.4 Ady. Duration : 24156
= Duration @ 200" 1293 Duration @ 200": 2615 .
9 |38
EEE Lobe Area - 23.98 Liba Aiaa44b 09 Click here to brows_e
3|2 Lash : .01 Lash : 46 your computer to pick
%g;g Cam Lift at TDG - 0124 Cam Lift at TDC - 1.2020 a Cam Analyzer file
L BDC with the Exhaust cam
103|332 Int Close @ 050" 47.9 ABDG- xh Open @ 050" 17.4 BBD profile
[104_|334 Int Adv. Close : 87.5 ABDC Exh Adv. Open : 37.8 BBDC '
105 336
105|338 Intake Lobe: A, Exhaust Lobe: A (from filg: 3 lobe exh) /E ------- . dreeeannn
107|340 Duration and events measured at 050" lift Adven;ed duration and events measured atvalve lash 7 HE—- H
(108 |42 s ey : — Load an Associated File for another Lobe :
108|344 A ‘ | ‘ / ' Company Logo [ Textonly
110|346 : v Logo
E 348 N t h . t Print Lega Only J
[112 |a50 ote showing R S ] A A : Windows Frinker Setup ¥ilogoandText
%g:i Exhaust Lobe data IS Close this Screen |
%ggg from a different ;
7 b | Associated File “3 g
s s | lobes exh”. : : : i
{120 |e BDC BDC 630 oG
21 s 014882 ! : : :
122 |10 015551 -
e Options for :
125 |16 . . . H H
126 1o You will notice on the main screen including text
> | behind the Cam Card, there is and/or the
HS only Intake data. The exhaust Company Logo Ree
= data shown here is from the .|
1133 |22 Associated File “3 lobes exh” file, | 1A 1B c Jz
134 |34 .
(EE as shown in the lower left of the
136 |38 — — — —
s Cam Card. e
e

.; start TR Ve ... ] i <P wainpatatxt -Me... [ /7 Frenchopenwinn... | ¢ Suppleme... | A Inbox
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Figure A58 New File Filtering Features

. This Filtering feature is discussed in
& Open Test File g|

more detail in Appendix 7.

9 Tests fit Filter Specs< Chosen File: 5B CHevy Jounals for manual

E/8/2012 SB CHewy Journals fort
5B CHewvy Journals for majual 001
5B CHewy Journals for menual

11/29/2011 5B CHevy Journals 00

If files are being “filtered”
(only certain files shown

11/22/2011 5B CHevy Journals 000 i I 1 i i = S
117222011 5B CHevy Joumaks thCh fit your criteria), it & Fittered File List X
11/6/2011 b chevy meas joumags 003 is shown here and here
T1/6/2011 BB Chewy meas jourryals 002 . Test Folder
10/23/2011 BB Chevy meas joynals 002 - Copy || 1N DIUE. guurnai %BSE ggg irzlan
ournal Tes rtaan
Journal Test 001 Combine Int and Exh Fil
B f BB Chevy meas journals 002 Measure Journals
Tiinglobes and jounals en 58 Chevy cam BB Chevy meas journals 002 - Measure Journals
bb chevy meas journals 003 Measure Journals
SB CHewy Journals Measure Journals
SB CHewy Journals 001 Measure Journals
SB CHevy Journals 002 Heasure Journals
SB CHevy Journals for manual Heasure Journals

SB CHevy Journals for manual Heasure Journals

oL -
LA Al i At R IFallitE3 SB CHevy Journals for manual Heasure Journals

) List by File Name (incluge Cam #) [ L 1 Tic. Clicl
() List by Cam # [include file Name) H [ = . »
e e e If you 'cl|ck Filter (find) .
Files Fiered (al fles ft tedFlick on Fiter,|  YOU Will be presented with
the screens shown below.

then Tum OFf Filtering to list
Open | Filter (find)/|  Advanced

Cancel ‘ Help | Delete |

Pri}( | Cancel

mi. Filter Files
Lizt Files If ._.
Thiz comment or spec Hasz this relati

| File Mams | |Cantains — =] |iour

List Files IF __.

If you set “File Name” to
| “Contains” ‘jour”, and check
“Search All Folders” and click

the button “Print list of all files

(“- = - . - O Include this £ondition also flttlng these “mitS", you will

This comment or spec J |Has this relationship J |T0 what | entered/ re/ | obtain the screen shown
above. This is a list of all files

// stored folders in the

@ C O CAMDATA folder which

This corment or spec Hars thiz relationship J |Tc- what/l ntered/ Ere | contain the phrase ujourn in the
file name.

Show only files fitting these limits ‘ Plint}é of all éles fitting thesze limits

/.

~
Turn OFff Filtering [show all hiles) ‘
Cancel | Al | v
These settings will find all
files which contain the
List Files If ... phrase “jour” in the file
Thiz comment of spec Hasz this relationship To what | entered here name, OR Contain the
filcliieme | |Cantsins =] [iour / | phrase “bent” in the test
List Files If __. comments, AND had “Jeff”
) And (= Or Include this condition also as the Operator Who ran
Thiz comment or spec Has this relationzhip To what | entered here
Test Cormments j |C0ntains ﬂ ||1'l3ﬂt | the test.

List Files IF ___

® And O Or Include thiz condition alzo
Thiz comment of spec Haz thiz relationship To what | entered here
Operator ~| |Cortains | [Jefd |
Show only files fitting these limits ‘ Print list of all files fitting these limits |
v Search All -
Turn OFF Filtering [show all files) ‘ Folders
Cancel | Help ‘ I
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Figure A59 Estimating the Lash

w. Report Options

Setting for a Cam Profile

®

Click here to
request an estimate
of the lash point to
be found.

Report Specs Custom Duration T Seating Velocity T Checking Limits
Labes to Repart Intake & Exhaust +
Type i First RPM 7000 Put asteriks = on Yelocities
greater than ...
Second RPM 7250
Third RPH 7500 Dron Hubbard, in his book ‘Camshaft Reference
- Handbook [2] 1999, gives these conservative
suggestions for maximum allowable Seating Velocities:
25 inch/zec for production and long distance racing
Choose ey 1505 Lash 2 engines.
Seating Lash 3 30 inch/sec far sharter distance (50 miles/100 Km)
Velocity for T Lash 4 08 R AT
Report Type Lash & 35 inch/zec drag racing engines.
Lash 6 Mote: Az materials improve, these limits are lilkely b
= increase.
' E =
IVel/Accel/lerk Filtering Heawy = Lash 8 E stimated Lash on Cam Profile
Cylinders to Report Lash 9
Culs to Repoart #1 Drly - Lash 10 028
[ ] e
T — | — | Cancel | Print | Click here to bring up the Options screen above.
More Report Settings /r 1] 4 | Cancel | Help | Get Settings | Save Seltings | Print |

E Cam Analyzer v4.0 'Plus® Performance Trends [ ISK-103.C2 |

x

B3+ Back Print Fepork Types  Hiskory Log  Single Test  Mulkiple Tests  Eile  Help{F1) = [=
Report of: Cyl 1. Valve Data  Test Time: 4:02 pm 01.31.2003  Events Rated at 05" Tappet Lift
C CLine Chur Open Cloge Lb Area Lb Lift WlvLit  RaR Lash LbSep/ddy Owerlap ASum
% omments ||| q5 2498 198 A0 2914 338 RaIn 15 m 1054 424 1
' Exh:  105.6 2555 528 227 30.66 350 525 15 .m 3 Advance 54
Lash Vel @ 7000 APM, Vel @ 7250 RPM. Vel @ 7500 RPM. |Vel @ 7000 RPM, |Vel & 7250 RPM. Vel @ 7500 ARPM.
int int int exh exh exh
Cyl 1
004 12,45 12.90 13.34 10.62
005 14.91 15.45 15.98 11.77 .
006 17.47 18.09 18.71 12.80 Estimated
.008 22.97 23.79 24.61 14.63 Lash for
.o 28.78 29.81 30.84 16.50 Exhaust
.mz2 3458 3583 37.06 19.19 Profi
rofile
M5 42,90 = 44,43 = 4596 = 2612
020 5536 = hi34- h9.32 - 42 72 =
024 64.30 = 66.59 = 68.89 = 5429 -
028 72560 = ¥h08 = AT 65.11 =
lLazh/RAR _[Iﬁl?3 Open _I]\I]B Cloze 1\50 RAR 0143 Opén

L

The lash point reported depends on the Rocker Arm Ratio, and
that is why it is reported here. If we made this report again with
a 1.60 RAR, the Open and Close lash would be different.

The program estimates the lash point on the closing ramp for the exhaust
profile at .0106” with a 1.5 Rocker Arm Ratio. Finding the lash point is an
ESTIMATE. For this Intake profile, the lash point is somewhere in the

range of .007” to .010".

The program estimates the lash point on the opening ramp for the intake profile at .0073”
with a 1.5 Rocker Arm Ratio.
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Figure A60 New Preference for Emailing
. Prefi

[ Calculations | Calculatigr, cont. ok | some default Hotmail, Live Mail, AOL, Gmail, and
[ Graphing / Printing | Elegffonics Yahoo accounts. Note: You may have to adjust
[ General Dperation Filgfandling these defaults for your particular email account.
Emailing Cancel
“Method 1” options work like they did in v3.8 and
Email Method  [FY TR Ty o Help earlier versions.
SMTP Server |smtp.hnstcentric.com | Restart |
oot Lol e L Mo = 3| Enter the Email Specs used by your email service. For
ok mayet —1 Email Info, you can choose from several Default
Password  [-===~~ | Enter/Edit providers which will fill in SMTP, Port Number and Use
S 5| Secure Socket Layer, or use “Use Specs Below” to enter
sonceiiiomilbmIFaHEees M most anything you want. Note: The Default specs may
[Kevin@perfarmancetrends.cam \ 1] b not always work for those providers and things change.
G LSRR Y O \Winciows'System 32\ | ul To find these settings, you may have to go into your
POF Printer  |4crobat Distiler | Ll | email program and click on things like Properties, Mail
L H Accounts, etc.
gend‘Test Email | \ Emailing Help | | _D
\| \\ \\ \\ \\ \‘ To get these settings correct may require some trial and
error

Click here to enter your email password. Note that it is
NOT stored in an encrypted form

Enter the email address you want emails sent from the
Suspension Analyzer to be marked as “From”.

Click here for more info on setting up your Emailing Preferences.

Once you have selected your inputs, you can click on this button to send a trial email
to see if any errors occur.

Some email options let you print to a PDF printer and then email the PDF file. This input lets
you select which PDF printer you want to use if more than one is available on your computer.

Click on the Find button to find the path to the Windows Accessory “MSPaint.exe”. This
path is only used if you want to send a graph in the faster, smaller file size of 16 bit color.
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m. Open Test File

26 Testz in Library

£33 001.jpg
DAMCES 002.jpg
DAMCES 003.jpg
DAMCES 004.jpg
DAMCES 005 jpa
DAMCES 00 jpg
DAMCES 007.jpg

DAMCES 008 jpa

DAMCES 009.jpg

DAMCES 010.jpg

DAMCES 011.jpa

DAMCES 012.jpg

DAMECES 013.jpg

DAMCES Cam Dr

DAMCES Cam Dr MOd

DAMCES.CT

DAMCES.C2 v

(=) Lizt &l Files by File Name

("1 List by File Marne [include Cam 3]

(1 Ligt by Carn # (include File Namme)

(1 List by D ate File was Last S aved
Filez Mot Filtered [all files lizted)

Open | Filter (find) | Advanced |

Cancel | Help | Delete |

Figure A61 Importing File for Just 1 Lobe, to Combine with Existing Cam File

Choszen File: 238 DAT

Presvigw:
Cam File Type: Comp Cams

Click on File, then Open (from all saved tests)
to bring up this screen. From here click on
the file you want to open. If this file is a
computer file but not a Cam Analyzer file, you
will bring up the Cam File Options screen
below.

Comp Camsz File

If you have a Cam File (like a Cam Pro Plus,
Comp Cams, S96, Andrews, etc), you can
copy it into most any folder under the Cam
Analyzer's CAMDATA folder. Then you can

il find it with this screen. You can also click on
EE.'E?E':';EE;EEE the Advanced button to lower left and browse
CFP using BEIl your entire computer.

Dana

Dana from Lap Top under that Folder

Drarmyl Woods Mame

DEVRIES

| Delete | Add

Right click in list abowe for more Folder Dptions

| Cam, File Options
Options for Reading Comp Cams File

Cam File Hame & Folder

Lifter Type |Mild Hyd Fialler

For *which Type Lobe |Intake
Agzign bo Thiz Cyl #

|t Rocker drm R atio

|t Centerling

Led Lo

#1 -

| [
| |

(" Create new file fram this file
i+ itdd this lobe to the existing fil

Motes:
Select or enter the specs yqu wa

tbo g for thi

cam file. All specs must be T
can click on the 'Make File' butho
Fluz, specs may be filled in basze
file, but theze can be changed h
‘Bdd Mew' from Folder lizt to add

G

Make File | Help| C

If this cam file has only one lobe (most
any format except a Cam Dr file),
these new options will appear. The
“Add this lobe to the existing file”
option lets you keep you existing Cam
Analyzer file, but just add the lobe from
this new computer file to either the
intake or exhaust lobe.
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Appendix 7: FFT Analysis in v4.0

The Cam Grinder version of the program now allows you to pick various data types to graph. These include:

e Lift Frequency Analysis *
e  Acceleration Frequency Analysis *
e Jerk Frequency Analysis *

This Frequency Analysis is performed by doing a FFT (Fast Fourier Transformation) on the Lift, Acceleration or Jerk curves.
The theory behind Fourier Transformation is that any repetitive wave form can be represented by some combination of
mathematical sine waves. The repetitive wave form for cam analysis is the cam lift curve occurs every 360 degrees of camshaft
rotation. FFT is a mathematical method to determine what major frequency components (sine waves) make the cam lift profile.

Cam analysis work has been done to determine that if major frequencies in the Valve Acceleration curve exist at low enough
frequencies, and if these frequencies match up to the natural frequency of the valve spring, spring surge problems can occur.
Think of an “out of balance” tire on your car. If you drive at 60 MPH, you may not notice the imbalance at all, but drive at 70
and you can barely hold on to the steering wheel. At 70 MPH you have hit one of the natural frequencies of the suspension
system, which is being excited by the natural frequency of the tire. At 60 MPH, the frequency may be 5.4 Hz and 70 MPH may
be 6.3 Hz (cycles per second) depending on tire size.

The same is true of the valve train. If the natural frequency of the primary valve spring is 300 Hz and a large frequency
component of the valve acceleration profile match up, then spring surge may occur. When this occurs, just like the steering
wheel wants to jump out of your hand, the valve spring and valve train are very hard to control. If possibly, you want to avoid
RPMs which produce acceleration frequencies which are close to the natural frequency of the valve spring.

Don Hubbard, previously of Crane Cams, in his outstanding book “Camshaft Reference Handbook™ has developed some limits
which should be avoided for various valve train design. These are:

Limit Valve Train Type

22 Direct acting OHC (overhead cam) buckets valve trains
18 OHC rocker arm valve trains

A2 Pushrod/rocker arm valve trains

The program offers to do FFT analysis of the Lift and Jerk data as well. However, we don’t know of any limits which have been
developed for FFT analysis of these curves. You should get a copy of Don’s book for more details.

The procedure to do this analysis are outlined in Figure A62, and include:

e Obtain a cam file and convert to “Measured with Electronics”. If you measure with our Cam Test Stand, this happens
automatically.

e  Enter data for the Primary Valve Springs, which is typically the largest spring (outer spring) in a valve spring pack via
the Cam/Test Setup screen.

e Set a description for the Valve Train Type in the Primary Valve Spring screens also.

e Request the Valve Accel Frequencies Data Type and set Graph vs Nat. Freq. RPM to Yes.

e  Make a graph and find the lowest frequency RPM which goes above the limit set for the valve train type. The
frequency RPM below this is the safe RPM limit for this particular valve lift profile with these valve springs.

IMPORTANT: This analysis is done on the Valve Acceleration curve. Therefore it will change depending on the Rocker Arm
Ratio and Lash you enter into the Cam/Test Setup screen.
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Figure A62 “Cam Grinder” FFT Analysis (also Fig A52)
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Appendix 8 Filter Test Files (Plus Version Only)

The v4.0 Cam Analyzer has a powerful way to search for tests in the Test Library called the Filter Option. Click on the Filter
button in the Open Test File menu (Figure AS58) to be presented with the screen shown below.

Figure A63 Filter Files Menu

. Filter Files

Click on the down arrow button to pick the spec or comment to
check for a certain condition “Has this relationship”.

Click on the down arrow button to pick the condition to
look for. These change depending on the spec or

comment you have chosen.

" List Files IF __.

FAS thiz relationzhip

Thiz comment or spec

/ To what I,aﬁédhere

I Test Comments

*+| [BOwTIE

j V:Dntains
/

. Ligt Files If ___
®aAnd O Or / ude this condition also
Thiz camment or spec Hasz thiz relationzhip Tao what | ertered here

ITI’aCkEDndS'Dr}' Denzity .-'-‘«Ititudeﬂ ||S Betwesn

~| [1000

| #4nd [4000
AN

F

AN

| TrackConds-Tupe of Test
TrackConds-Track Length, i
TrackConds-Finizh MPH
TrackConds-E.T., sec Haz thiz relationzhip

—

[ Include thiMn also

Tao what | entered here

TrackConds-60 ft, zec I
TrackConds*ind 5 peed, MPH

-] |

TrackConds-wind Direction i
\ Show only Files fitting these limits

\ \Tum Off Filtering [show all Files] \/
\ l*ancel Help \

| \

Print hist of all files fitting these limits

Search All
Folders

Select

De-zelect All |

Click on this
button to return
to the File Open
menu which will
now show all
test files.

the Filter Conditions.

Type in (or pick
from a list for
some specs)
the condition to
look for. The
program treats
UPPER and
lower case
letters the
same (bowtie =
BOWTIE =
BowTie).

Check here to
include a 2nd
condition. This
enables specs in
this section.

These options let you choose which folders to search, All
Folders or just the ones you have selected in the list.

Click here to produce a report of all files meeting the Filter
conditions IN ALL FOLDERS in the CAMDATA folder (the entire
Test Library). This way you can avoid looking in each folder

separately and can save time.

Click on this button to return to the File Open menu which will now only show files which fit

Select And and the Test Files displayed must fit both conditions specified. Select Or and the Test
Files displayed can fit either of the conditions specified.

- The settings in this screen will display all test files with the word BowTie (or bowtie
or BOWTIE) somewhere in the test comments and with a Dry Density Altitude
between 1000 and 4000 ft (calculated from weather info in the Track Conds menu).
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The Filter Feature is very useful for finding a specific test or to find all the tests which meet a certain set of conditions. For
example, say you want to find a test that Operator “Jack” ran for Customer “Smith” on a “Big Block Chevy” cam. Or, say you
want to check on all tests run with 1.5 intake rocker arms, where “1.5” would be in the “Intake Rocker Arm” field in the Test
Conditions screen. Or perhaps you want to find all Crower cams that “Jeff” measured . In all these cases, the filtering specs
would allow you to find the test files.

First you must select the condition you want to look for by clicking on the down arrow button on the 'This comment or spec'
box. Your choice of this spec will determine what the 'Has this relationship' options are, and what specs can be entered in the
'"To what I enter here' spec.

You can select up to 3 conditions to look for. For the Operator “Jack”, Customer “Johnson”, “Big Block Chevy” example
above, you would need to search for 3 conditions. For the “1.5” intake rocker arm example, you could just search for 1
condition. You add conditions by checking the 'Include this condition also' box. This enables the other specs for each
condition.

If more than 1 condition is being used for the search, you must determine if you want the search to include tests which fit ANY
of the conditions (Or) or must match ALL conditions (And). For example, if you are looking for tests run by either Operator
Jack or Operator Joe, you would select “Or”. If you want Tests which made more than 1.5 intake rocker arm ratio and were
done since Jan 2012 (the tests must match both conditions), you would select “And”.

Figure A64 Print List of All Files Fitting These Limits

The 3 command buttons will do the = Filtered File List
fOHOWil’ng Test Folder
Journal Te=st 002 Artman
Journal Te=st 0032 Artman
i 1+ Journal Te=st 001 Combine Int and Exh Fil
ShOW F||eS Only Flttlng These BB Chevy mea=s journals 002 Hea=szure Journals
H'H . BE Chevy meas journals 002 — MHeasure Journals
Condltlons Wlll return you to the Open bb chevy mea= journal=s 003 Heasure Journals
. : 5B CHevy Journals Heasure Journals
Test Flle screen. Only ﬁles ﬁttll’lg thCSC 5B CHevy Journals 001 Heasure Journals
1t 1 1 1 5B CHevy Journals 002 Heasure Journals
COIldlthIlS WIH be dlsplayed (WhICh may SB CHevy Journals for manual Heasure Journals
be no files in some 51tuat10ns)_ You can SB CHevy Journals for manual Heasure Journals
. . 5B CHevy Journals for manual Heasure Journals
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. |

Print Cancel

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
CAMDATA 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 A64 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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