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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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* 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.

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
Follower screen, in addition to follower lift. The program
draws this in green and made the text boxes green which
relate to this measurement. Fig A56.

Cam Card now has options for printing, printer setup,
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
graphics file on the card. Fig A57.

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
section, or files having the number “346” in the Grind number

Fig A44A Virtual Follower with Larger Follower
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Previous versions
required the encoder
pointer directly on the
cam lobe for doing
Virtual Follower.

Now you can use larger diameter pointers
(or actual roller followers) for measuring a
cam and then simulating other follower
diameters with Virtual Follower
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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
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Figure A45 Procedure to Measure Absolute Lift of Lobes and Journals

Linear Encoder is Ready, Continue with Measurements?

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
on this cam painting straight up,

Be sure the linear encoder can retrack Far enough ko clear all labes and journals, and extend far enaugh to reach the lowest base circles before starting any measurements,

Do you want ko continug with measurements?

o

If you choose to

X Measure Absolute Lift,
==4| and you go to measure
The program will now ask you to measure some points on the journals, This will be used to index {calibrate) the linear encoder, 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

Cam Analyzer,

After doing this, it is CRITICAL vou do NOT stop testing or adjust the linear encoder until vou have completed all measurements.,

J1 Diameter? | J5 Diameter?

Enter the diameter measured for J1 Enter the diameter measired for J5 program can index the
Enter a walue from .1 to 100, Cemes] Enter a value from .1 to 100, Cancel li
inear encoder and

correct for any angle on
the cam mounting on the
stand.

[aeq [1.100

Cam finalyzer

“With Lobe 1 pointing down, place linear encoder on Journal #1.

Click on ©K to clear this message., Then press <F1:> when you want the program to read this First journal,

Perf Trends Readings: Intake 1 F9=

Close  Recard (F: Options  Help

Rotation Time

87.21 .000

Lift

-.612243

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
encoder.

2000 Intake 1

This procedure is continued in Figure A46.

Cam Analyzer
1.000 Rotate cam 180 degrees so Lobe 1 is painting up.
LI"Z, Click on OK to dlear this message. Then press <F1= when you want the program ko read this first journal,

Updating Display Cnly (not recording). Press <F1= with lifter on base
circle to start 2 test.
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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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Graph Specs
Lobes ta Graph

Intake & Exhaust ~

Type | Pick from List

“Pick from List' Data Types

w. Graph Options —

Cam Lift
Cam Velocity

Lyl

Filter Specs

S

Lift Filtering | Mone
Welitcoeldlerk Filtering Some -

Cylinders to Graph
Cyls to Graph Al -

|

Make Graph | He|p| Eancel| Plinl|

Cam A

Cam Jerk

Yalve Lift

Valve Velocity
Valve Acceleration
Valve Jerk

Raw Cam Data as Measured
Actual Cam Profile

Cam Radius of Curvature
¥alve Lift Frequencies
¥alve Accel Frequencies
Valve Jerk Frequencies
Lam B earil

Cam Journals and Lobes
Contact Point

‘Pick from List” Details
Show End Yiew of Cam

M agnify Journal Differences

<

Figure A48 New “Cam Grinder” Graph Options and Graph Data, cont.

Some graph types are only available if the
cam was “Measure Absolute Lift of Lobes and
Journals”, like this one “Cam Bearing
Journals”.

NOTE: Even if the cam was not measured
this way, the data types are still listed here. If
you select those data types or options, the
program can produce unusual results or
warning messages. The results will be SO
obviously unusual, that you will definitely
realize there is a problem.

Depending on your choice of Data Types from
the list, some of the “Details” options will be
enabled here. For this Data Type, there are 2.

Single Test  Help

Cam Analyzer v4.0,
- +.00008

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”.

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
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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
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[es =1 | |Camdark Point.
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S i A

[0 <] | |valve Accel Frequencies
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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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=, Graph Options
Graph Specs
Lobes ta Graph

Twpe | Pick from List

Welocity Scale Factar

Filter Specs

LitFiteing  [1oms \ / H

*Pick from List' Data Types

Valve Jerk

Raw Cam Data as Measured
Actual Cam Prolile

Cam Radius of Curvature

WYalve Lift Frequencies

Walve Accel Frequencies

Walve Jerk Frequencies

Cam Bearing Journals

Cam Jourmnals and Lobes

Contact Point v

‘Pick from List' Details

Wel/AocelAlerk Filtering

Cylinders to Graph
Cylz to Graph

#1 Only v

|

Make Graph | Help| Eancel| Plinl|

|s£me b

Choose “Pick from
List” and 2 types of
“Cam” data to
produce the graph
below.

Figure A51 New “Cam Grinder” Graph Options and Graph Data, cont.

= Graph Options

Graph Specs —
Lobes ta Graph Ww
Type |Eam Data ‘
Graph Lift ez
Graph Yelocity Yes
Graph Acceleration m -
Graph Jerk Mo =
Welocity Scale Factor [l -
[0 ]
[5000 ]
Filter Specs
Litt Fitering  [None |
Weldhccellerk Filtering Some v
Cylinders to Graph
Cyls ta Graph ’m
r 1
[a A
Make Graph | Help | Cancel | Print |

Or, you can pick
“Cam Data” as the
type and the 2 data
types (Lift and
Velocity) and
produce the same
results as the setup
shown to the left.

This is the method
available in previous
versions before v4.0
or in the Std. and
Plus versions.

wi| Cam Analyzer v4.0 [ SB CHewy Journals for manual ]
Back File Format Wiew Analyze Graph Type Add Test  History Log  Single Tesk  Help

A0000 f ;

30000

20000

10000

Cam Analyzer v4.0,

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)
Click here to bring up Primary Valve Spring Specs Screen
12 con '~ Test Option / & Primary Yalve Spri
rmar’ atve rin; .
— Calculated spring data
11| Test Setup [l Matural Frequency, Hz (9017 ] . .
s - including natural frequency Choose
Test Measured with Electronics S Spring Rate. Ib/in Valve ACCeI
Cam § | (3fter (profile) Type Est Spring Weight, gms S, Graph Options ’
Grind
Rk | [ ol Pt = Bind Height. in 'E;::sgf;’h o] Pick |.F.m List Data Types F requencies
157 ] Intake _ Exhaust Primary Spring Data e e —————] 4 to produce
o Rocker Aim Ratio s (s ] Enter Freq Directly ? [ [Gam Acecersion th h
EE3  sctual Vaive Lash.in Vava it e grap
Test | ~Elostioric Massurement Setings e B ’_4‘3 ggi;: ;;g{{;gym below. Lift
i I~ i e =] H::Eca: Data as Measured
2 Methods to obtain a3t S e and Jerk
S rin s natural fre uenc [Pt 3 Bixls I Valve Lift Frequencies FreqUenC|eS
p g q y Z| Active # Coils ’—_| r:::‘ni:l:n;rj::::l;“ pl’Od uce
il | | Valve Train | Pushrod w Bocker Arr > T — v ..
;— Lifter Bore Anale Details |  Save | 4 (e Serss simi | ar
| T — [ Mote: UtFieing [Wone =] *Pick from List’ Details
B (el et || | et s ﬁlmg; but
} . information for the: argest] valve -
ation is o determine the: Cylinders to Graph
Your choice here determines ST e ety OHLY 1 P s oy oo yalues are
which limit is drawn on the et — =] not known
Valve Acceleration FFT graph _ B ]
Keep Data | Help | Cancel | Print Make Graph ﬂ — M |
L T T T T

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.

for this exhaust spring with this cam and valve train setup.

You should keep this engine below approximately 9000 RPM

18000 ' : E.}{h Qe RIAILimit !
2000 IrlnPushrod I_Iimit
08000 |--vmereeee

ALV i i : : , ,
nooon -

2430 4170 5910 TE50 \9390 11130 12870 14610 16350 18090

Engine RPM BDD‘D

profile, lash and rocker ratio, and valve spring.

— | 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
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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.
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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
and using the Ctrl-C (copy) command.

[
s Choose from
: e o e these Advanced
N - Coppto Chphoned | [iaomicmes  AT00m0iz = [ Advanco Import Featues « . »
2] 7i3ssme2s Bamis s T Ihises  SREE | 5 Nt ol Comntes e Cam Grinder
Pl pmem e [ == = 2| features to
ey B T jlmtoee | _te || o Ccmmows | | describe the data
| R ERD, clmmmeeet B @ you've pasted
: S bty into the edit field.
Z|asia iy 2 oo [T
30 | 14.794284 24757141 o [whed |
=|havanes Sans s § ;
S| eeet Shiens g i/ | /\
= ienne sneen g 7 E ——
Click on the Tappet = B Once the data is pasted and the Advanced
Lift title of this Click in this field S Import Features are set, click here to do
column and the Edit and do the Ctrl-V L the actual import.
options will appear. (paste) command P _
The Cam Grinder to paste the X/Y P Once imported, you may have to do
version has several data from Excel | . | additional Edit options to advance or retard
additional features into this field. i the profile to adjust timing.
as Shown here‘ |/b = E_;_H a0 180 T E60° T50 T LEL] T 0 T T TORT ]

Figure A55 New “Cam Grinder” Export Manufacturing File Feature

& cam Analyzer v4.0'Plus® Performance Trends [ SH . BrOWSe to a
R ] ~ oo i1 Fie Options B folder, then
Hew (classic way to start new test) Chri+n Mfg Cam File Specs CIiCk OK tO
en (From all saved tests) . t Cor Mig Cam File Specs . .
= 7 i | | [Fomat [ ¥ Dgta [ close this list.
Save ks = Format |><, ' Data
Save A5 Ctria File Name -
Open from FloppyfCD Drive (A, Drive) 1 o OO
Save to Floppy CD Drive  (A:, Drive) E— = —= =
Trport R E:\VB98\ploiectsﬁ\Eam-anZI\t’-‘«dvanced Dur#tio| hilelD estinstionhioth e
Export as Cam Dr File (and other Formats) ] |E:\VBSS\proiectsB\Eam-an tAdvinced Durati0|
Export ManuFackuring Style Cam File Whee = k -
Em‘\ This Cam Test .|E Eparatar |Commas i J Pick letter drive, then folgér, c]~v
then click on OF,
Backp L
L » - LY " "
= Choose : [} ggggadv.dat—N...g@E]
L h File Edit Farmat Wiew Help
P
w t e Choose F_2157741, 4862514 ~
w “Export from the -.32142123, 4806653
Un . i -.3325516, .4749348
u ManU_‘ various Click = d Velocity Rep -.3407897, 4690587
facturing Formats Browse [ #ldvanced Virtual_Specs Repc -.3489210, 4630396
Ex i . basi e 5
7| Style || available. [ buttonif GaLe Bausr1, 4 e56e3
1 azed on the
.1 Car,r,] The X,Y = you .Want, E Main Screen Samdaty b’ :'gggg;if L] -::;;";;lg?]
i File” for Data to pick a / 0K Cancel || ||--3879528, .u368669
o the folder as -.3954134, 4246306
B formats ?lSO shown to -.4827535, 41708651
B screen let you p|ck v -.4899709, _1P99726
4 of the the right. - 4170635, 4827552 2
q options || “Separator". Wake Fil | Hel | C || P'l| Make File , | Help | Cancel | Print | /
aKke rie el ance| mnl
to the . 1] ake |e/ elp ancel nnl Ln [
right. / [
Click Make File to make 360 lines of X, Y data

the file shown to the right 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




(C) Performance Trends Inc 2012

Cam Analyzer

Appendices

Figure A57 New Cam Card Features

I§~..'_c‘w"':”‘<_’.‘-’;'*ﬁ“-‘s*""x‘-"'f:’}:-”'u"'i-‘.’""' o

nce Trends [ intake onby'1 an

Test & Valve
Cam Number

Rckr Ratio/L|

1.0
Ty

Test Data
Lift simulal

Degree
W heel

Test Time/Date

Grind Numbegy

Int #1A

Train Canditi
et ot Test Comments

the Preferences screen).

Cam Card with both the Program Title text and
the Company Logo graphics file (both loaded in

4:02 pm (01.31.2009
0711-%L5IN-[21

Intake

Centerline: 129.2
Tappet Lift: .336
Rocker Arm Ratio: 1
Valve Lift: .336

Int Open @ 050" -30 5 BTDC
Int Adv. Open - 7.9 BTDC——___

Koehlen Injection
Hew gitsea www koehlerinjection.com Exhaust

Cam #: 0711-XL5-IN-0Z1
Grind: Mugen

Lobe Separation: 118.1
Timing: 11.1 Retard
Overlap (@ .050"): -26 .8

Help: Click on ane of the Tabs here to change ta a different Cam Lobe.

Gfouss g

Centerline: 107.0

Tappet Lift: 6.021
Rocker Arm Ratio: 1.6
Valve Lift: 9.634

_________ faseds

--------------- R LR L LR P e EEE

Exh Close @ .060": 3.7 ATDC
Exh Ady. Close : 23.8 ATDC

Click Options button
for these options.

14 Start

92 |310 R e

EERNEIE] Duration .050": 197.4 TDc Duratien .050":2011 [ " bl———F—"—+—
%ig Ady. Duration : 275.4 Ady. Duration : 24156

= Duration @ 200" 1293 Duration @ 200": 2615 .

LB Lobe Area - 23 98 Lobe Area : 440.29 Click here to brows.e
S Lash - 01 Lash - 46 your computer to pick
B Cam Lift at TDG - 0124 Cam Lift at TDC - 1.2020 a Cam Analyzer file
L BDC with the Exhaust cam
103 |32 Int Close @ .050": 47.9 ABDG~ xh Open @ .050": 17.4 BBD prof"e

o4 [ Int Adv. Close - 87.6 ABDC Exh Adv. Open : 37.8 BBDC : ’

105 336 H

106 _|a3s Intake Lobe: A, Exhaust Lobe: A (from filg: 3 lobe exh) /E feeee e T, geremremmRasasevasd
107|340 Duration and events measured at 050" lift Adven;ed duration and events measured atvalve lash i (e HE— H

108 |42 e e a . . s Load an Associated File For Another Lobe

103 344 007480 H ‘ Text Orlly ‘
[z |0 Note shOWIng R e . Windows Printer Setup Hhonn et ]
= | Exhaust Lobe data is = o= | |
e from a different ; |
i b | Associated File “3 i |
s ; | lobes exh”. : : : ;
N3 BoC BOC 630 TOC
21 |a sz : : ; :
22 |10 015551 -

%13 s Options for

125 |16 . . . H ina text 00 |l
iz 1o You will notice on the main screen including text

> | behind the Cam Card, there is and/or the

Ha 2 only Intake data. The exhaust Company Logo e
= data shown here is from the .| || || ||

(D Associated File “3 lobes exh” file, | 1A 1B c J2

134 |34 .

3s [ as shown in the lower left of the

136 |38 — — 1 —1

[137 |40 Cam Card. Encader

13|42

uppleme... | WA Tnhox -
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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

If files are being “filtered”
(only certain files shown

2 5B CHewy Journals for menual

11#’29#211 5B CHevy Journals O0F h hf
117222011 5B CHevy Joumaks whic it 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 in bl 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
T rving lobs di Iz o 5B Ch BB Chevy meas journals 002 Measure Journals
eSS LU S 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 ] Tic: Cficle

() List by Cam # [include file Name) H [ = . »

® List by Dato Fl e If you click “Filter (find) .
ik enFiter|  YOU Will be presented with

Files Filtered [all files fat listed
then Tum OFf Filtering to list o files. the screens shown belOW
Open | Filter (find)/|  Advanced

Fiight click in list above for more Folder Options Pri}{ | Cancel

Cancel ‘ Help | Delete |

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

C = O Include this £ondition also flttlng these “mitS", you will
Thiz comment or spec J |Has thiz relationzhip J |T0 vuhat | entered/ re/ | obtain the screen shown
above. This is a list of all files
stored folders in the
@ C O CAMDATA folder which
Thiz comment or spec Haz thiz relationship |Tc- what/l ntered/ ere | contain the phrase ujourn in the
= B / file name.
Show only files fitting these limits ‘ Print izt of all files fitting theze limits
y4
L i ~ Search All -~
Turn OFff Filtering [show all hiles) ‘ Folders
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”
(i And = Or Include thiz 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 ‘

__Desselect All_| —
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Figure A59 Estimating the Lash Setting for a Cam Profile
-J = More R t Opti
< ReportOptons )
Report Specs Custom Duration T Seating Velocity T Checking Limits
Labes ta Report Intake & Exhaust +
Tupe il First RPM 7000 Put asteriks * on Yelociti
TN
Second RPM
Third RPH Dron Hubbard, in his book ‘Camshaft Ref
. Hg:dbléoka[[c] ‘:gﬁlﬁs giovoes thin;: caonse?\?;ﬁcge
suggestions for maximum allowable Seating Velocities:
Lash 1
= 25 inch/zec for production and long distance racing
Choose ey 1505 Lash 2 engines.
Seating Lash 3 30 inch/sec for shorter distance (50 miles/100 Km)
Velocity for T— Lash 4 008 1ac enanes.
Report Type Lash & 35 inch/zec drag racing engines.
Mate: As materials improve, these limits are likely t Click here to
Laszh 6 inE[:ase.S matenals improve, 222 IMILE are Ikely )
| =] Lash 7 request an estimate
Welthooalilek Fitering Heay | Cash 8 Estimated Lash on Cam Profile (578 of the lash point to
be found.
Cylinders to Report CashEd
Culs to Repoart #1 Drly - Lash 10 028
[ ] e
T | e | 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)

11 Test Setup

=

Test Type of Cam Data

Test Measured with Electronics =

Cam = -

Grind Lifter [profile) Type
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.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

Matural Frequency, Hz 9017 ]
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Spring Rate. Ib/in
Est Spring Weight. gms
Bind Height. in

Primary Spring Data
Enter Freq Directly ?

Coil Dutsfde Diameter. in
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springs natural frequency [
|

Save |

T
Lifter Bore Anale Details |
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=

Camshaft Lapout Details |  Open |

Your choice here determines
which limit is drawn on the
Valve Acceleration FFT graph
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Active # Coils

Valve Train  |pushrod w Rocker Anr »

Mote:

Enter info about the Int.
than 1 spring is used /3 ‘pack’, enter the
information For the PRIMARY largest] vakve
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Keep Data | Help Cancel| Print
T

walve spring. If more

Calculated spring data
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Graphinecs) *Pick from List' Data Types
Lobes to Graph ntake & Erhaust =
Type P\ci from List i A > A to prOduce
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Choose Yes here to have graphs drawn

with actual engine RPM on the X axis.
Back File Format ‘Yiew Analyze Graph Twpe Add Test  History Lok -

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.

18000 .

12 I
Cam Analyzer v4.0, Int & Exh Pick from List cc 124760 #1
BO000 pr-mmeeees A A A T A . I 5 IntViv Ace, in/dg*2 2686
54000 -------------------------------------------------------------------------------------

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
Exh OMC RIA Limit

12000

spring.

06000

00000

Int Pushrod Limit

You should keep this engine below approximately
9000 RPM for this exhaust spring with this setup.

profile, lash and rocker ratio, and valve spring.

2430 4170 5910 7640 \9390 11130 12870 14610 16350 120490 Engine RPM aun\n
— | You should keep this engine below 8000 RPM to \
keep the Valve Acceleration FFT amplitude below RPM at
the Pushrod Limit of .12 for a cam with this intake cursor
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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

Print Cancel

folders. |

Turn Off Filtering (show all
files) will return you to the Open Test File screen and now all files will be displayed.

Print List of All Files Fitting These Conditions will search through the entire Test Library (all folders in the
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.




