Converting Profile to Cam Grinding Wheel Path (using mm lift, using inches is very similar)

We will describe converting a profile measured with a smaller diameter roller to a larger diameter Cam Grinding wheel
path for a cam grinder. First you will start a new test by clicking on File, then EZ Start Wizard. As always, save the
existing file (if any) as any recent changes will be lost when starting a new test.

Click on No for the first screen in the EZ Start Wizard. The next screen is critical, you want to choose “No” for Using E
Electronics and “Yes” for Import Text or Spread Sheet Data. For the next screens, your inputs are not critical.
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5 Edit Graphs Reports Test/Cam Setup Find TDC  Settings Help Rec

EZ Start Wizard {new, EZ methad For Mew Test)
Mew (classic way ko start new test)

©Open (fram all saved tests) Chr+0 t Comments
Open from History Lag ort from excel
Save Chrl+5

Save As Chrl+A

Open from Floppy[CD Drive  (A:) Drive)
Save ta Floppy/CD Drive (A Drive)

N se; 29,68 Erea:

Show De

Impaort

Export s Cam Dr File (and ather Forrats)
Export ManuFacturing Style Cam File
Ernail This Cam Test File

Backup
Restore from a Backup 3

Print Main Screen
Print Blank Worksheet
Print Camn Card
Windows Printer Setup

Unlack Program
Unlack 'Plus Yersion' Features
Unlock 'Cam Grinder' Features
Show Plus Wersion' Demo

Exit Program Chrl+R

14|34 00000
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Run Similar Test?

['o you want to run anather test just like test:
mikko 007
the test curently on the main screen?

Choosze "es' to run another test where where Lift [in mm) and
Degrees will be measured with electronic sensors, either on a
Cam Test Stand or in the engine uzing the same Rocker Arm
Fiatio, Lifter Type. etc. Then, you will only be asked a couple
of questions about this new test.

Choosze 'Ma' and you will be azked for additional details about
unning this new test.

Maote: vou can change most any setting after you start pour
hew tegt. |tis not necessany to have everything exactly
corect now, before you start a hew test.

IF there iz a better test to pal this test after, click on Pick’

to open that test fram w ved Tests.
Proceed
Pick | Mo | Cancel |

w| EZ Start Wizard

Type of Test?

Pick the Type of Test you want ta run from the list below.
Click on 'down arow’ button on the right side of the list to
digplay all types.

Uzing Electronic Sensors

Irmport Text or Spread Sheet D ata »

Far Test Type = Measured by Hand:  Cam Lift and Cam
Degrees will be measured by hand with a Dial Indicator and a
Degree Wheel

Proceed
Back

MNewt > Cancel

When done with EZ Start Wizard, the program will present this explanation, and present you with the “Edit Test Data”

screen shown below, and click Yes.

Continue with this Type of Cam Data?

<P ‘ou have selected to copy data from a Text File. ‘When wou are finished entering some specs about this data (racker ratio, lifter bype, file name, etc), you will be presented with a screen ko Paste data which you have copied from the

. file using a Ctrl-C command.

If wou are nok able to do this when this Wizard is finished, wou can do this later by clicking on Edit at the top, left of the main screen, then clicking on Copy/DeletefPaste after you have copied your text file or spread sheet data to the

'Clip Board',

Do you wank ko conkinue?

If the “Edit Test Data” screen does not appear, click on the top, gray cell in the “Tappet Lift” column to bring it up.

Advance Import Features | ]

Delete the Previous Rows ] Tent]

Test & Yalye Train Con

- Delete the R ining Rows | & Read az Polar Coordinates [requires 2
Test Time/Date 11:0 |: s - 1 columns of datal i e R e
Cam Mumber l_ - AR : I Read Dearees as Radians
Grind Number l_ Insert 1 Row | I~ First Column is Lift
Rckr Ratio/Lash  Tes Delete Row | Use Thiz Data Cancel (" Crank Degrees (" Cam Degrees
1/ 5 IE Click 'Delete Previous Rows' to [lieks o et Bow s vetoiplaceotilor Read as XY Coordinates [requires 2

-

there. Then do a 'Chl-C' to copy the lift data
there. Click on the 'Use This D ata’ button to
copy lift data to lift column for this lobe.

eraze this row and all rows above columns of data)
Mthis row. Click 'Delete Remaining
Fows' to eraze this row and all rows

liestillata bizlay this row,

EZ Data Entry

Fairt Degree T appet
W heel Lift

n
2|

ey
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Process for importing just 1 column of Lift Data

(If you want to import both degrees and lift, jump to page 4.)

EL\. A s PathR15.5.xls - Microsoft Excel - =
= : e" I 8 Page Layout Formulas Quata Reuizw View AddIns (7]

Now, open you Excel spreadsheet as shown to the = :@mhn T o} j i & 3 ,,m:iﬁ = A7 &
right, or whatever type of file you may have. Click P{ G|z U 8- [$~wa]| | ¥ osae || - fﬂa FM
on the “B” at the top of the Lift column to highlight | - 7 =" *-&° R e s
that column. Then do a Ctrl-C command to copy [
that column’s contents. E F s H i m K L

b § 0.5 0|

> 1 0
You will notice that the first data point is at 0.5 2 15 o

4 2 0
degrees and not zero. . :

6 3 0

7l 3.5 0f

g 4 (1]

9 4.5 0|

10 | 5 0

11 | 5i5 0

12 B (1]

13 6.5 0|

14| 7] 0

15| 7.5 0

16 8 0

17 8.5] 0f

18| 9 0

19| 9.5 0

20 10| 0

2 | 10.5 0

2| 11 0

23 11.5 0|

24 12 0

25| 12.5 0

26 | 13 0

27 135 0|

28| 14 0

29| 14.5 0

30 15 (1]

31 155 0f

32| 16 0 .

W 4 ¥ H| PathR15.5 ¥ [ I

Select destination and press ENTER or cho.., | Average: 3121647222 Count: 720  Sum: 2247.586 UIEIEIEL‘% (=)———10]

Ed

&)z

Open the Edit Test Data screen as shown on page 1, click in the big white area with the mouse and do a Ctrl-V command
to paste the contents into that text box. Because the first data point was not at zero degrees, move up in the text box to
the top row and insert a 0 to move all rows down one. It is not critical that the data starts at zero, but that it starts at an

even cam degree increment.
could have deleted the first zero
and the data would then have
started at 1 cam deg.

Now click the Use This Data
button and the lifts will be placed
Tappet Lift column.

=, Edit Test Data

Copy to Clipboard | i v
Erase Column | g
Paste from Another Program | g
| v
Use This D Cancel
Cancel |
| . ) Click into Texst Box A & Cursor
Capy to Clipboard lets you copy there. Then do a 'Chrl-C' to col i data
these lits to some other labe (it of  y.or Dok ar the 'Use This Data’ boftan to
eh] to this or any other cam file. copy lift data to lift column for this lobe.

Advance Import Features

r Read as Polar Coordinates [requires 2
columns of datal

Read Dearees as Aadians

First Column is Lift

"y 171

Crank Degrees " Cam Degrees

Read as X Coordinates [requires 2
columns of data)

-

We

L3l row

in the

Note: The program uses data in 1 cam degree increments for all math, so the program shows the following message.
Because every 2nd point is dropped, we want those to be

the 0.5, 1.5, etc degree points.
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Cam Analy=er,

&

Mare than 420 rows of data, only every 2nd row of daka will be read.




You now have the lift points imported. Now you can
generate the degree points for these lifts.

In the Generate Degree Wheel Readings screen, enter
the First Degree Wheel Reading, in this case 0. The
program is going to work with Crank Degrees, so if the
first degree point in what we imported was at 1 cam

degree, we would have to
enter 2 for this reading in
Crank Degrees.

Select 2 for Crank Deg
Steps (1 cam degree).

And choose the largest
setting of “720 deg” for the
Estimated Duration. Then
click on the OK (generate
degrees) button.

Now that you have both
degrees and lift points, the
program will present the
profile as it was measured.
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File Edit Graphs Reports Test/Cam Setup Find TDC  Settings Help

Reg To: st heikkls

Intake #1

Test & Yalve Train Conditions

Test Time/Date
Cam Number
Grind Number

Rckr Ratio/Lash

Test Data
EZ Data Entrp

Test Comments
1100 am 01.10/2016 mpor from excel
=

Test Dperator

Move mouse aver ai
imenu line for more d

Foint |Degree
‘wheel

|w|m|-\‘|m‘m‘#‘u|m|4

5

| Generate Degree Wheel Readings

Generate Degree Wheel Readings

First Degree Wheel Reading D\

Crank Deqg Steps

Estimated Duration 720 deg

0-30-180-270-0
Preview 0,2, 4. .. 0 |

Deg. Wheel Type

-

Help
Click on the down arrow button to zelect the
number of degrees you estimate vou will measure on
thiz cam lobe. You can always add mare if yau
need to, p 33

0K [generate degreesz]
Help |

Cancel |

Print | »

| Generate Degree wgs | Show Degree Wheel
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Process for importing both Degrees and Lift Data
(If you want to import just Lift Data, go to page 2.)

o) ™ Aj Pathi1 20 5w - Micrasoht Excel =
Hold down the Ctrl kkey and click on both the A and B — T — = T -
column headings (or whatever they say in your data in e YRR I e ] e
Excel), and it will highlight both columns. Then do Crirl- | e = wa ™ 0 i = ]
C to copy both columns. el 0 . -

s5a  oms[ ooy
. . . . . 560 80
You can also do something similar with possibly a .csv |z s o
. . 62 81 012
or .xIs file for Excel, or some other format data file. The [« w: oo
Cam Analyzer works best if there is a tab or comma e
separating the 2 columns of data. Shown below is a .xIs [ .. 2o
file opened with = = w
Notepad. You could do [ERSTIEEREEERN g (=3l = .=
Ctrl-A to select all Fle Edt Format Yiew Help - :
Notepad contents, then |js.5 0 Al s w o
575 875 [
Ctrl-C to copy the s o o am o
contents. 2 0 T —
2.5 a 578 2895 0
3 a 80 29 o
Place your mouse 3.5 g = ms 0
cursor in the text box in x5 8 - B
the Edit Test Data e g s s 0
5.5 a 586 293 [
screen shown below, 6 0 57 s 0
w 368 294 0
also shown on page 2. w9 w5 o
550 235 [
Do a Citrl-V to paste the In 1, cc we o patig oy — > T B Ll
Setect destimation and presy ENTER or ¢h. Avgrage 9195443058 Coumt 1480 Spee 13240438 'E] ='J|;lm.“._h_.i__m\9..r.

contents of the 2
columns of data.

For the Advanced
Import Features, bt %
sure to select w. Edit Test Data
‘Read as 2 Copy to Clipboard | 05 0 V- AdvgadMport Features
columns of Eraze Column | 1 5 g i ead as 2 colums of Degrees and Lift
Degrees and Lift” 5 o {polar coordinates)
and “Cam Paste from Another Program | |75 [ o | I ReadDegrees as Radians
Degrees” if the | _ I First Column is Lift ,
degree increments Cancel | Use This Data | Cancel |
are in Cam Click into Text Box above to place cursor ® L leban s o
=

Read az XY Coordinatesz [requires 2

'Copy ta Clipboard' lets you copy ey .
Degrees. Then  linese it to some therlobe it or o L oo 2 iR o o the fit data e e e

X X . . there. Click on the 'Uze Thiz Data' button to
click Use This exh] ko this or any other cam file. copy lift data to lift column for this lobe.
Data button to

have the data

imported.

This will produce a main screen with a i = — = o
cam profile as shown below, which is the == © [ a

same main screen as shown on page 3. =~ 5 | |

However, the process shown here of T s |ty it | mtopminet

importing both Degrees and Lift together | = &=
requires several fewer steps. (Note: =
These screens are from v4.0 A.033.
Earlier versions may not work exactly as
shown here.)

IR
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Click on Test/Cam Setup to bring up that screen. 2 Co
Now we need to convert this imported data to the file

format of ‘Measured with Electronics”. Change the v M L

“Type of Cam Data” at the top from ‘Measured by e | [T Degiee Whes! R R LR
e . . Grind Numbq | Type of Cam Data Twe [pmomozon =

Hand” to ‘Measured with Electronics”. ek o] | TS

nss Lifter (profile) Type
Mild Solid Flat -
Test Data Intake  Exhaust

£zp| [Rocker Am Ratio P p ]
TGogee| ActualValvelash.mm [5 [[5 |
heel Electronic Measurement Settings

Click here for info on why tems are disabled.

16 ] | Help: Motes on Highlighted Item

32,
Click on the d button to select how th
14 Lifter Bare Aingle Detaile | Save | et e e

=
g
E

@ e o E

cam it data was generated. | you select "Generate
6. 3 : | Open | from Cam Specs’, you can also specify the tappet litt
13 - from which duration and opening/closing events ae
20 See Vitual Follower Detals measued American sftermarkel standard is 050"
Metic and motoroycles use 040" (1 mm). Seat

22 timing is alsa called 'advertised duration and is not as
24 accurate amethod. p21  IMPORTANT: Select
3 ' =asured with Electronics' if you are using the Cam

28 _MeswreCan. |
a0 More Options | Options NOT st to std
Defaults

32 : :
53 s R e e - 2

The program will warn you that this is a major change, but you need to answer Yes.
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40
42
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Change Type of Cam Data Anyway?

The program will now convert vour data to a Format much like it was Measured with Electronic Sensars (800 crank degrees, 2 deq increments, etc), This will be a major change ta the data, but will allow vou to do additional tvpes of analysis,
After this change, vou will MOT be able ta return to the ariginal data.

1t is recommended you save this data, and then save again to a Mew hame before you continue. That way you CAN go back to your old data file if need be.

Are you sure you want bo make this change to the Type of Cam Data now?

o

The program will then ask if you want to include Base Circle into the measurements. Answer Yes, and then enter the the
base circle measurement. This is needed for doing some of the math conversions.

Include Base Circle ? _ Enter Base Circle le

Do you warlk a base circle included with this conversion? ‘what do you want to uze for Base Circle diameter for this ak.
cam, a nurnber from 10 to 250 mm 7 -

C I
Mo Cancel | If you do not knav, enter 30 . ﬂ

34

Once the conversion is made, click on the “See Virtual Follower Details” as pointed out on the screen at the top of this
page. It brings up the screen shown on the next page.
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Lifter/Follower Details

In the “Lifter/Follower Details” you will tell
the program the diameter of the follower
with which you measured the profile, then
also the diameter of the “Virtual Roller” Intake Advanced Specs

which will ride on the cam (which is the Cam Lobe Base Circle Dia, mm  [34°
grinding wheel.

Back (CF + save)  Recalculate Results Cancel  File Help

Intake T Exhaust [matches intake]

[X Exhaust Specs Exactly Match Intake Specs

ew from Front of Engine

Follower Type  |\intyal Raller

In the case shown to the right, you will e
see the Base Circle of 34 mm. Change LicliowerlH ollefiiame ermns
the Follower Type to Virtual Roller.
Follower Body Diameter is not critical. Probe Radius, mm [155
. Intake Help
Set Follower Roller Diameter to the Fick the direction the cam rotates in the layout drawing.

DIAMETER of the grinding wheel.

Set the Probe Radius to the RADIUS of
the probe or roller follower you used to
measure the original cam.

Intake ¥irtual Follower Specs

[cd [cd [cd

Then click on Back (OK + save) at upper
left and the conversion will be made.
Then click on Back/OK at upper left of | R

Test/Cam Setup screen to return to the | [Cam Rotation
main screen.

If the Follower Diameter is larger than 2x the Probe Radius, which is typical, you will see the cam profile curve on the
main screen being “fatter” than what you originally had.

Now we need to export this profile data for use in your CNC cam grinder. Click on File at upper left, then “Export as
Cam Dr (and other formats)” to bring up the screen on the next page.

&= cam Analyzer v4.0 ‘Plus® Performance Trends [ mikko 002 ]
51E8 Edit Graphs Reports TestjCam Setup  Find TDC  Setkings  Help  Record{FS) Reg To: st.heikkila

EZ Start wWizard {new, EZ method for MNew Test) Int #1 ]
Mew (classic way ko skark new test) Chrl+h

Open (from all saved tests) Chrl+C st Comments

Open from History Log ort from excel Help: Click on one of the Tabs here to change to a different Cam Lobe.
Save Chrl+5

Save s Chrl+-A

Open From FloppyfCD Drive (A, Drive)
Save ko Floppy/CD Drive (A Drive)

oze: -43.40 Hﬁrea. 12E7.259 ||Pk0pen. 14.020 ||PkNUSE. -10.E12 ||F'kC|Use. 14.265 | |F|unuul. 0220 ||MinDia. 72

Impork 3

Export Manufacturing Style Cam File Show Degree Wheel | ‘WwWatch Cam/Follower |
Ernail This Camn Test File

Backup
Restore From a Backup 3

Lift simulated by Virtual Follower

Print Main Screen

Frint Blank Worksheet
Print Carn Card
Windows Printer Setup

777777777777777 e S B B e o e e e e e S e e e e S S e Sy S S S S e e

Unlock Prograrn

Unlock 'Plus Wersion' Features
Unlock 'Cam Grinder’ Features
Shows 'Plus Version' Demo

Exit Program Chrl+3

|14 |346. .0oann

|15 [348 .0oaon

EE: 00000

|17 |35z .0oaon

|18 [354. .0oann

|19 |35E. .ooonn

|20 |358. .0oaon

|21 |0 0oo00

|22 |2 .0oaon : :
|23 |4 .0o0oa G e S S e
|24 |& 00000 : :
125 [ .0oaon

|26 |10 0oo00

|27 [12 .0oaon

|28 [14. .0oann

29 |16 .ooonn

30 |18 .0oaon
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In the Export File Options screen, select
“Raw Converted Data.csv” as the file format..
The .csv option creates a comma separated
file with a .csv extension. This format can be
easily imported into Excel.

Set the file name and path as needed.

Set “Create data for every” to either 1.0 or 0.5
cam degree steps, which ever you need. If
you want only 360 degrees of data, set “Limit
to One Cam Rev” to Yes. Otherwise you
would likely get 400 degrees of output, but
you can edit the file once in Excel or
whatever program you will use to read it.

Set “Include” to what you will need, typically
“Deg and Lift", then click on Make File. The
program will likely respond that the file has
been created.

Now you can open this file with a simple
editor program like Notepad, shown at upper
right, or Excel as shown at lower right.

In Excel you can add it Base Circle RADIUS

if you cam grinder needs that, and then
export that.

Page 7

. Export File Options

B Mikko example.CSY ... E”E”X'

Cam File Specs File Edit Format Wiew Help
Format
8., .68804a 4'\
File Name Mikka example.CSY | -58, .AA6a
1., .60808848
File Destination Path Browse 1.58, .0088
|C:WB98'\proiectsE\Eam-anzr | 2., .@o@ea
2.58, .00468
3., .00088
3.58, .004608
4., .80808848
Lobe to Use Labe Int #1 58, .0008
Create data | .ageoa
reate data for every
a, .aaaa
Limit to One Cam Rev .agooa
inciud a, .@aaa
niude ;
Deq and Lift .aapag
, -o0pa
.agooa
Mote: , -08aa
The Cam Dr or Comp Cams file created is based .agooa
on the current cam meazurements on the Main 9.58, .AA66
Screen [the screen behind this zcreen).
[ ) 16., .08000
Select 'Lobe to Usze' for the cylinder's data from 18.58, .0068
which ta create the file. MOTE: A Cam Dr file is 11.,. .00088
created from an Int and Exh lobe. Other file types 11.58, 0080
are created from just 1 lobe. 12., .A000a Z
Make File Help | Cancel | Print | Lm 1,
{ 61\ -~ Q)= Mikko example.CSV - Microsoft Excel Chart Taols - =X
T =
—) Home Insert Page Layout Formulas Data Review Wiew Add-Ins Design Layout & - =T X
Changs Save As Switch Select Quick Mave
Chart Type Template || Row/Column Data Layout ~ i Chart
Type Data Chart Layouts Chart Styles Lacation
| Chart 2 - £ |
A B C D E F G H 1 L
1 0 0
2 0.5 0
3 1 0
4 1.5 0
5 2 0
& 25 0
7 3 0
] 3.5 0
9 4 0
10 45 0 =
11 5 0
12 5.5 0 14 ﬂ
13 6 0 5
14 6.5 0 / \
15 7 0 i1y / \
16 7.5 0 £
17 g ol i / \ ——Seriesl
18 8.5 0 b l \
19 9 0 5
20 3.5 0 / \
21 10 0 2
22 10.5 0 o
23 11 0 "TRREZRSSIE3IRBRNAERNBaME S
A AN NN MMM oS oSS D D~
24 11.5 0
25 12 0
26 12,5 0
27 13 0
28 135 0
29 14 0
30 14.5 0
31 15 0
i -3 0 2
4 4+ M| Mikko example %1 [ I
Ready Average: 3,520186233 Count: 720 Sum: 2534.519633 UIEIEI EIL%,(—J—E“—H) g




