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Introduction(4+48)

CamTrax64 is an object oriented/property driven cam design program. It is not
the intent of CamTrax64 to replace your CAD system but to augment the CAD
system with a user interface that will allow the cam designer to accurately
visualize the cam components before they are modeled in the CAD
system.(CamTrax64 ;& — /M4 T /g s M W FE P . B 1 H IS
N HRHUR CAD R%:, MiZ&iN CAD KRG H 7 b, A& iifige
E(E CAD R4t A Al b v AR N Fe A )

A CamTrax64 base component is either a cylinder or a cube. A cylinder can
have paths inserted on both ends and/or the cylindrical surface. A cube can have
paths inserted on the upper or lower surface. Each path has a single cam
follower. This follower can be translating or oscillating. A path may also be a
dual follower (two cam followers of the same diameter) so a ridge is created
along the centerline of the path.( —> CamTrax64 [1)3& A< ZH pl e — /5l 444
B AL AR B AR A P I B A R . AL
AR TR . BN ERARECE — DS e B, XA ABET B
B AR . — N ERATIE REAL B — S BB CRI PR AN EARAH S IR 56 AT
FUARE IS O &R A — R R k. )

A path may also be conjugate to another path (master). The conjugate path may
have a follower of a different diameter than the master path.( —~ #4214 1 DL
AR R 5 — kA () o RIS 5 B B A FHI
it )

CamTrax64 is programmed in the USA using 100% renewable energy.( 752
[, CamTrax64 iz H 100% ] 4RI T4 fE. )



Definitions (& X):

CAD

CAD (Computer Aided Design) is the system this program was compiled
to run with, either as an add-in or an add-on. (CAD & HL4H &%)
e MRS, HTwERFETSEN—ME s — D . D

Component(Z14)

A component is a single CamTrax64 cam base object, a cube or cylinder.
(A2 — ANk CamTrax64 N4 AYE, —ANS7 7 R Bl R+
. )

Part(Z4F)

A part is a single CAD part document file that contains one cam base
object and one or more cam paths. (— ™24 & Y CAD #5140
A, AR A A A R R )

Assembly(3EHS)

An assembly is a group of CamTrax64 components or a group of CAD
parts. (Hc & —4H CamTrax64 ZHFuk—4H CAD #44:. )

Annotation(JE%%)

An annotation is a text or Excel note placed on the CAD part or drawing
document. (JEBE & —MUE £E CAD HB44 Bk B 48RS 1 ST A B Excel..)
Model (f£7#)
A model is a CAD part document. (R L/~ CAD 4040k . )
Cam(/4%)
A cam is a cylinder or cube that contains one or more paths. ("% 45
— AR T RS A A AR )
Path(B%4#%)
A path is a groove or ridge (in the case of dual cam followers) in a cam.
A path is made up of one or more segments. A single cam may have
multiple paths.(— /™42 8 72 48 B — /NS EE O X0 38
) o MR BREZ BRAR . — N RME R TR 2
)
Segment(45-#)
A segment is a part of a path from one angle to another. Each path will
have one or more segments. Each segment is defined by a start and stop
position of angle and offset. There is a specified motion type for each

segment. Most motion types can be further configured for that particular
segment. The precision or number of points per degree can be specified;



the default is 1.0 per degree. Each segment’s display color may be changed.
P BIBRBS M IE RN AR B, B BRRH
MNEEA T FIB, R 7 FIBCE A A BEANF-7% 1 J8 Bl s 107 A 4%
B, 4B MR E IR, KEROE R B E
NRFE R RIB . B RRG E A R R REFR R . D

Common Angle(¥ A E)

The common angle is a line extending from a disk cam center to the pivot
point of an oscillating arm. (5 UL A 522 i LT T 6 rhts B2 RiX il
R A . D

Motion Type Abbreviations((ZZ)R B4 E)

The CAD feature manager will display the name of the extrusions or lofts
for each segment.  The first number is the number of the path. The second
number is the number for the segment.  If the segment number is "0" then
it is a single surface extrusion or loft, which may contain more than one
segment.(CAD it & F 2% 2 S n B> 73 1 BB He BB 1R 44 9%
BT R RAENEE, B oA TERARS . MRS N0,
TR H55 e B ffy 2 AE — AR, ATREE S 2. D

The next set of characters defines the type of motion (not valid for single
surface). (DL NFARFREshiAe L CRESHE—RHD - )

BP = By Pass(ikid 211%)

CA = Constant Acceleration(%5 Jji i /&)

CV = Constant Velocity(%% i /i)

Cyc = Cycloidal(#%4k)

CH = Cycloidal/Harmonic(Z/c 4%/ )i {7 18)

HF2 = Double Harmonic Fall (X & 1% - 7FF)

HR2 = Double Harmonic Rise(X fiij i | [%)

Dw = Dwell ({5 &)

UP = User Points(/1] )" )

Har = Harmonic(fi] 1)

HC = Harmonic/Cycloidal (4 i1/ 7 4 £%)

MS = Modified Sine({% iF- iF %)

MT = Modified Trapezoid(f& 1/ 7F)

P345 = Polynomial 345(% Tl 2{, 345)

P3456F = Polynomial 3456 Fall(% iz 3456 )
P3456R = Polynomial 3456 Rise(% il =X 3456 | [%)
P4567 = Polynomial 4567 (% 1l i\ 4567)

P8F = Polynomial8th Power Fall(% i = 8th 1% - 7})
P8R = Polynomial8th Power Rise(% 5=\, 8th T T [%)
TV = Terminal Velocity(%% i i)



The next two sets of numbers will be the start and end angles for the
segment. (R I 2HE =2 7 BIB T 06 LS8 A . )

The next two sets of numbers will be the start and end offsets for the
segment. (F% R R BT 2 0 BB TR UG M 45 R . )

For example, a featured named "1-3-HC 90.0 240.0 6.000 2.000" will
define the third segment of the first path that is a Harmonic/Cycloidal
motion type. The segment starts at 90.0 degrees and ends at 240.0 degrees.
The starting offset is 6.000 and ends at 2.000 offset.( {ilf01, —AMEF 1)
i 44"1-3-HC 90.0 240.0 6.000 2.000™# & SUEH — FEA2 2 — B, Rk
{6118/ e R Is s R M . XA FIB A 90° 46, 240° 259, JF
GRA7 R AL 6.000, Z5HA 2.000. )

Do not rename the beginning ("1-3-") of these features if there is any
chance that the cam may be changed using CamTrax64 in the future.
CamTrax64 needs to know the path and segment designations to identify
the correct path when editing the segment. U R 7ER KA ATATHL 21
¥rTReiz A camtrax64 15210078, EAEEay AIX LD REIT MG (7
1-3-“) o Mg E| BN, CamTrax64 75 EANEIX MFAE 4. )

Double Follower(SM3h)

A cam with a double follower has two followers separated by a specified
distance. This creates a "ridge" that the followers ride against. One of
the advantages to this type of system is that the follow rotation never needs
to change direction as a single follower would in a positive type of path.

RN REAT PR SE R ER 25 B T NS, BIEER) “B 2™ BRI A
B ] XA RS I Ab 22— LR B e e AN T R Ty
], AEA— AN NBHAE RS A4S o 2t — DRI ZE T . )

Starting CamTrax64(FF4s CamTrax64)

This release of CamTrax64 requires it to be started using the Windows Start
menu. (BELARA camtrax64 75 2212 | Windows FHUG 2 8. )
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CamTrax64 Menus(GRHL)

File(3CfF)
New (H7 )

New removes all components and clears CamTrax64 to start a
new assembly or component. (i i i (5 Ft A 2 A4 A B
camtrax64 >k J5 2 — M B EC AN A . D

Open Components($T FF44)

Open Components opens a previously saved component
document. Component files have .ctxcom as the extension. (§]
TERA: AT AT RAF A SRS, A SO “ ctxcom”
HIE /IS

Open Assemblies($T FF3E L)

Open Assemblies opens a previously saved assembly document.
Assembly files have .ctxasm as the extension. (] FF2E0L: 4T
ZATPRAF ISR SCRY, 2ERCSCF . “ctxcom” BIYTRE . D

Add Path from File(\ S INEE )

Add Path from File inserts an existing path into the component.
The path data is not linked to the path from the file, so any
changes made to the inserted path will not be reflected in the path
file. CASCHFARINER AT, HlANIUA BB R, PR A2
BAERED ST R ER AR, B DR SR AT ] AR A A 25
SR S A D

Save Path As(B& A TEN)
Save Path As saves the current active path. Path files have
ctxpth as the extension. C¥ “CRAFERAT N7 /AT 2 4 T I 2))

12, BRSO A “ctxpth” ENT BT

Save Component(fRFEZ4)

Save Component saves the active component. The component
name will change to reflect the name of the file. Component files
have .ctxcom as the extension. CI4 “{RAFLA;” {RA7 214 %2
e, XA PR AR DL B S 2 PR . A S
A “ctxcom” {EAY REELD



Save Component As(A4: R FER)

Save Component As saves and changes the name of the active
component. The component name will change to reflect the
name of the file. Component files have .ctxcom as the extension.

CR “ORAFAAE N DRAFIF A R 4, X 44
PRFF 2 AR A S WS 24 0K, AR SO A cixcom” RN
PRI D

Save All(Z&#BRTE)

Save All saves the assembly. The assembly will change to reflect
the name of the file. Assembly files have .ctxasm as the extension
and component files have the .gtc extension.

Save All As(&EBHTERN)

Save All As saves and changes the name of the assembly and
components. The assembly will change to reflect the name of the
file.  Assembly files have .ctxasm as the extension and
component files have the .ctxcom extension. CI% “ A7 4=
TRAFBIRERC Y, XA RERCHRE 1 D DA S 4 Bk, 383
4 “.ctxasm” 1 “.gtc” VEAP EET. )

Save Assembly AsCERE B HR)

Save Assembly As saves and changes the name of the assembly.
The assembly will change to reflect the name of the file.
Assembly files have .ctxasm as the extension.

Print the CamTrax64 Window(#T CamTrax64 & H)

Print CamTrax64 Window prints the CamTrax64 window using
the default printer, including borders.

Capture CamTrax64 screen to a file(#§#€ CamTrax64 FFH3—/N3C4k)

Capture CamTrax64 screen to a file captures the CamTrax64
screen, including borders, to a bit map file.

Capture CamTrax64 screen to the clipboard (fi#€ CamTrax64 B BIBI N5

)

Capture CamTrax64 screen to the clipboard captures the
CamTrax64 screen, including borders, to the clipboard.



Capture CamTrax64 screen and open in bit map editor(f## CamTrax 5

RN B ES HTIT)

Capture CamTrax64 screen and open in bit map editor captures
the CamTrax64 screen, including borders, to the default bit map
editor.

Empty Clipboard ({52 B 5#R)

Empty Clipboard clears the clipboard of any data. This will free
up any memory the screen capture is using.

Recent files (B33 B B S04

Recent files displays recent files. Click on the recent file to open
it in CamTrax64.

Exit(iBH)

Exit closes CamTrax64. The user is prompted to save any
unsaved data.

Edit(4s%)
Remove Segment (k& 2E)

Remove Segment removes the active segment from the active
path. There must be more than one segment on the path to remove
asegment. The user is prompted before the segment is removed.

Remove Path(E4%)

Remove Path removes the active path from the cam blank. There
must be more than one path on the cam blank to remove a path.
The user is prompted before the path is removed.

Remove Cam Blank(lli& i3t E45)

Remove Cam Blank removes the active cam blank from the
assembly. There must be more than one cam blank to remove a
cam blank from the assembly. The user is prompted before the
cam blank is removed. All paths associated with the cam blank
will be removed.



CAD

Create CAD Models and Assembly(B& CAD HEEIAIIEFT)

Create CAD Models and Assembly opens the Create CAD
Models dialog window.

Insert Segment List into Drawing(JEA 2§17 E 3 TERE)

Insert Segment List into Drawing opens the dialog window for
inserting a segment list into a CAD drawing.

The list is a table of data that refers back to the part file's custom
information section. The table itself does not contain any data
except how many segments should be displayed and whether or
not to include constant velocity or terminal velocity information.
If the part file's custom information is changed the table will be
updated automatically.

Edit CAD Models(4#% CAD i)

Edit CAD Models opens the dialog window for editing CAD
Models.

Component Template File(ZAERSCAF)

Component Template File opens a dialog box for specifying the
CAD template to be used when creating new CAD models.

Assembly Template File(GEEAREAR SCHF)

Assembly Template File opens a dialog box for specifying the
CAD template to be used when creating new CAD assemblies.

Fabrication(#nT)

Activate Fabrication (J&inT)

Activate Fabrication loads the fabrication settings for the current
active path into the property grid.

Process NC File(NC F2FF30fF)

Process NC File will generate the NC code for the current path
using the fabrication properties. The data will be opened using
Notepad. The file may be saved to another name or location.
Use the Notepad “Save As” command to save to another name or



location. Change the “Save as type” to “All Files”, otherwise the
.xt file extension will be added to the file.

Simulate Fabrication(#\inT)

Simulate Fabrication opens a dialog box that allows CamTrax64
to view an NC file in action.

Save as Default Fabrication Settings (AN TR E)

Save as Default Fabrication Settings saves the current fabrication
settings as the default settings. When a new fabrication is started,
these default settings will be used.

Open Default Fabrication Settings (FTFFERAM T % E)

Open Default Fabrication Settings allows the user to open a
previously saved version of the fabrication settings that were
saved as the default. This will overwrite the current fabrication
settings of the currently active path.

Save Fabrication Settings as(BEENM TR E)

Save Fabrication Settings as allows the user to save the current
fabrication setting as a Fabrication file. Fabrication files have the
.c txfab extension.

Open Saved Fabrication Settings(#TFF SARFEHIIN T E)

Open Saved Fabrication Settings reads a saved version of the
fabrication settings and overwrites the current fabrications
settings of the currently active path. Fabrication files have
the .ctxfab extension.

View (FLH)

Redraw - fit all(E£-EHA)

Redraw — fit all redraws the assembly to fit on the screen with the
front view and resets the drive position to zero.

Set Drive Angle to O(% BIXFN 254 E AN 0)

Set Drive Angle to O rotates the cam blank back to the starting
position.



Show XY Readouts(&x XY %)

Show XY Readouts indicates whether or not the current
component information should be displayed in the status strip at
the bottom of the CamTrax64 window.

Collapse Grid & M%)

Collapse Grid collapses the property grid to the main paragraphs.
The short cut key is F11.

Expand Grid (JBFFM#&)

Expand Grid expands the property grid to display all items. The
short cut key is F12.

Toolbars(THEA)

Standard(Fx#E)
If checked, the Standard tool bar will be displayed. (i%
PO, K BonbaiE TR
View(#1L &)
If checked, the View tool bar will be displayed. (% #
I, R WoR A T RA)
Standard Views (b #EAE E)
If checked, the Standard Views tool bar will be
displayed. CEFEULIN, <> BonbrdEALE T HA)
Simulation(#% 1)
If checked, the Simulation tool bar will be displayed.
GRFPEHI, 2 BoRBdl T HED
Insert(f& A)

If checked, the Insert New Component tool bar will be
displayed. CIEFERLI, K2 Bondl NP+ TAED

Open Chart Window(THBE##& 1)
Open Chart Window.

Open Machine Layout Window (3T FFHLIE#&HE O)
Open Machine Layout Window.



Insert(#@N)

Insert New Cylinder into Assembly (3@ A\ 351 B4 2|25 H)

To insert a new cylinder into the assembly:
1. Select Insert from the CamTrax64 menu.
2. Then select Insert New Cylinder into Assembly.

Insert New Cube into Assembly(3BAFTL 7 AZ3EH)

To insert a new cube into the assembly:
1. Select Insert from the CamTrax64 menu.
2. Then select Insert New Cube into Assembly.

Insert New Path into Active Blank((EAN T2 2ESIER)

Cylinder Surface(J& ¥ 1)
This menu item is enabled if the current active cam
blank is a cylinder.

Top Surface(I5i )
This menu item is enabled if the current active cam
blank is a cylinder. (45 24 1 M4 BIHRZ — A4
FEAK, BAZA KBTI LSS, D

Bottom Surface(k i)
This menu item is enabled if the current active cam
blank is a cylinder.

Upper Surface( 2 [f)
This menu item is enabled if the current active cam
blank is a cube.

Lower Surface( % [fij)
This menu item is enabled if the current active cam
blank is a cube.

To insert a new path into the active blank: (i \#T %23+ F

)
Select Insert from the CamTrax64 menu. ( £
CamTrax64 ks “9EmAN” . )
Next select Insert New Path into Active Blank and then
selectthe surface. (& T RIEFRIRAFERI2 2] 3B,
RJEIEFEER T . )

Insert Segment into Active Path(# N\ 2-E12VE 31 #42)
To insert a segment into the active path: (i A\ —/4 B3 3 i

)

Select Insert from the CamTrax64 menu. (£ CamTrax64 > 5.
IR

Next, select Insert Segment into Active Path. The segment will
be inserted after the active segment. (4% F ik £4d N\ 2> E B



B EHR, XN RIBCREPEE AN E L EIBE. D

Sample Cams (I #HE )
No Dwell (L&)

Disk([E # %)

This sample disk cam has a single path with two
segments. The segments are both harmonic and
symmetrical. C[E# T MECHE A — MR,
AL A 2 DRI B 2 EI B T R

)

Cylindrical([E#: )

This sample cylindrical cam has a single path with two
segments.The segments are both harmonic and
symmetrical. C[EAETE MERFE i — AN AR B4,
e bR 2 0B B, o RIBRIE X FR. D

Linear(Z& %)

This sample linear cam has a single path with two
segments. The first segment is cycloidal/harmonic and
second segment is harmonic/cycloidal. (B £& iM% #E
a A AR A, BRAE B 2 DRI, o El
B RE TR )

Single Dwell (B X/Z8K)

Disk([H #%)

This sample disk cam has a single path with three
segments. The path starts with a cycloidal/harmonic
motion then changes to a harmonic/cycloidal motion and
finishes with a dwell.  The two motions are not
symmetrical. The first motion has a beta of 90 degrees
and the second motion has a beta of 150 degrees. The
symmetry 'n' value has been adjusted for both motions,
2.000 and

0.375 respectively. The helps facilitate a more
continuous motion.

Cylindrical([E#)

This sample cylindrical cam has a single path with three
segments. The path starts with a cycloidal/harmonic
motion then changes to a harmonic/cycloidal motion and



finishes with a dwell. The two motions are not
symmetrical. The first motion has a beta of 90 degrees
and the second motion has a beta of 150 degrees. The
symmetry 'n' value has been adjusted for both motions,
2.000 and

0.375 respectively. The helps facilitate a more
continuous motion.

Linear(Z& %)

This sample linear cam has a single path with three
segments. The path starts with a cycloidal/harmonic
motion then changes to a harmonic/cycloidal motion and
finishes with a dwell.  The two motions are not
symmetrical. The first motion has a beta of 90 degrees
and the second motion has a beta of 150 degrees. The
symmetry 'n' value has been adjusted for both motions,
2.000 and

1.375 respectively. The helps facilitate a more
continuous motion.

Dwell-Rise-Dwell-Return (& &8k-FH 212 8- [E2)
Disk (/& #%)

This sample disk cam has two cycloidal motions
separated by dwells.

Cylindrical([& )

This sample disk cam has two cycloidal motions
separated by dwells.

Linear(Z& %)

This sample disk cam has two cycloidal motions
separated by dwells.

Oscillating Arm (30

Disk([H #%)

This sample oscillating arm disk cam has a single path
with three segments. The path is single dwell that starts
with a cycloidal/harmonic motion rise to a
harmonic/cycloidal fall and then finishes with a dwell.

Cylindrical([E#)

This sample oscillating arm cylindrical cam has a single
path with three segments. The path is single dwell that



starts with a cycloidal/harmonic motion rise to a
harmonic/cycloidal fall and then finishes with a dwell.

Linear(Z& %)

This sample oscillating arm linear cam has a single path
with three segments. The path is single dwell that starts
with a cycloidal/harmonic motion rise to a
harmonic/cycloidal fall and then finishes with a dwell.

Constant Velocity(&553)

Translating(“F-#%)

This sample disk cam has two constant velocity motions
that utilize a cycloidal motion to bring the follower to
the start of the constant velocity section and then
complete with the cycloidal motion.

The first segment has a constant velocity section of 30
degrees and has a displacement of 1.50 inches.

The second segment has a constant velocity section of
90 degrees and has a displacement of -3.21 inches.

Oscillating(¥#3}))

This sample disk cam has two constant velocity motions
that utilize a cycloidal motion to bring the follower to
the start of the constant velocity section and then
complete with the cycloidal motion.

The first segment has a constant velocity section of 30
degrees of cam rotation and an arm oscillation of 8.27
degrees.

The second segment has a constant velocity section of
60 degrees of cam rotation and an arm oscillation of -
13.79 degrees.

Terminal Velocity (2355 B)

Disk([& £ 2Y)

This sample disk cam has a terminal velocity motion that
utilizes a cycloidal motion to bring the follower to the
start of the terminal (or constant) velocity section and
then completes with the cycloidal motion.  The
terminal velocity section is for 25 degrees and has a



displacement of 0.25 inches.

Cylindrical([E#3: %)

This sample cylindrical cam has a terminal velocity
motion that utilizes a cycloidal motion to bring the
follower to the start of the terminal (or constant) velocity
section and then completes with the cycloidal motion.
The terminal velocity section is for 25 degrees and has a
displacement of 0.25 inches.

Linear(Z& %)

This sample linear cam has a terminal velocity motion
that utilizes a cycloidal motion to bring the follower to
the start of the terminal (or constant) velocity section and
then completes with the cycloidal motion.  The
terminal velocity section is for 25 degrees and has a
displacement of 0.25 inches.

Double Follower (S M3h)

Disk([E £ %)

Translating((F#)
This sample disk cam is a double dwell cam with two
translating followers at 2.00" center distance. The path
parameters specify an imaginary centerline between the
two followers. Each follower is then offset 1.00" from
this line.

Oscillating(323))
Disk cams with double oscillating followers are not
available. Use the conjugate option.

Cylindrical([E &%)

Translating(°F-#%)
This sample cylindrical cam is a double dwell cam with two
translating followers at 2.00" center

distance.  The path parameters specify an imaginary
centerline between the two followers. Each follower is then
offset 1.00" from this line.
Oscillating(#%3h)

This sample cylindrical cam is a double dwell cam with two
oscillating followers at 2.00" center distance. The path
parameters specify an imaginary centerline between the two
followers. Each follower is then offset 1.00" from this line.
The distance between each follower and the pivot equals the



arm length.

Tools(TR)

Copy Hub Top Side(E#I#E %)

Copy Hub First Side copies the hub first side data to the copy hub
clipboard for pasting to the second side hub or to either side of other
components.

Copy Hub Bottom Side(E #I#%E %)

Copy Hub Second Side copies the hub second side data to the copy
hub clipboard for pasting to the first side hub or to either side of other
components.

Paste to Hub Top Side(EiT5RI# 3 TR%T)

Paste to Hub First Side pastes the data stored in the hub copy
clipboard to the hub first side of the current active component.

Paste to Hub Bottom Side (ks Bt R NR)

Paste to Hub Second Side pastes the data stored in the hub copy
clipboard to the hub second side of the current active component.

Swap Hub Sides(E.##:3ti%)

Swap Hub Sides swaps the hub data of the two sides for the current
active component.

Animation Speed (3 E &)

Animation Speed sets the animation speed for the simulation. The
slower the speed the finer the angular steps in the simulation. Select
between Very Fast, Fast, Medium, Slow and Very Slow.

Reverse Animation Direction(J7 [F 3 & J5 [A])

To reverse the direction of the animation, place a check in front of the
Reverse Animation Direction menu item.

Create Data Sheet(fI2HIER)

A data sheet of the currently active cam path segments may be created
in an Excel or text file format.
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Sample of a data sheet created as text file
Create XY File(BI& XY 3Xf)

An XY file can be created for disk and linear cam paths. The file
format may be an Excel, text or DXF File.

Open install folder using Explorer ({ I IR & B 8847 2R H )

Open install folder using Explorer opens the folder where CamTrax64
is installed using Windows Explorer.

Options(i%&In)

Options loads the CamTrax64 options into the property grid on the
left side of the CamTrax64 window.

Help (B

CamTrax64 Help Topics(CamTrax64 7E£83 Bl &)
CamTrax64 Help Topics starts the CamTrax64 help system.

CamTrax64 Help for CAD(CamTrax64 ] CAD #EBh)

CamTrax64 Help for CAD starts the help system for your specific
CAD system.

CamTrax64 Manual (PDF) (CamTrax64 /)

CamTrax64 Manual (PDF) opens the manual file. The Adobe
Reader must be loaded on the computer.



CamTrax64 Quick Start Guide (PDF)( CamTrax64 HR#EA [ 138E)

CamTrax64 Quick Start Guide opens the quick start file. The Adobe
Reader must be loaded on the computer.

Registration (FEM)

Registration loads the registration properties in the property grid.
Starting a new component or selecting a component from the
component selector will close the registration properties.

Create an Email with registration information (& #A EAME BB

TR

Create an Email with registration information loads the registration
properties in the property grid and starts a new email using the default
email program.  Starting a new component or selecting a component
from the component selector will close the registration properties.

View License Agreement (& & & A 1Y)

View License Agreement opens the license agreement in Notepad.

Check for Updates (F:2 5B %)

Check for Updates accesses the Camnetics, Inc. web site for a newer
version of CamTrax64. The Internet must be available.

About CamTrax64 (&7F)

About CamTrax64 opens a dialog box that has some general
information about Camnetics, Inc. and CamTrax64.

Options G&ETD

The Options settings are made available through the CamTrax64 menu
item Tools>Options. The Options are displayed in the property grid
when CamTrax64 is started.
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Shaded_Display_Near_ Light_Shading
Show_Path_Lines Five_Degree
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Animaton_Speed Medium
Colapse_Grid_on_Siar False
Decimal_Faces Normal
Defaulk_Unis Inches
Fabrication_Fia_Exten: NC
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Color and Line Options (Bifa 14 %1% 17)

Color Back Ground (¥ B Hita)

Color Back Ground defines the color to be used as the background on
the GearTrax64 drawing window. This value is saved as a default for
the next time CamTrax64 is started.

Color Cam Follower(M\3h" 3 Hit)

Color Cam Follower defines the color to be used for displaying the
cam follower in the display window. This value is saved as a default
for the next time CamTrax64 is started.

Color Intensity Cam Follower (M Zh ™ #5i & 3 BE)

Color Intensity Cam Follower defines the intensity of the color used
to display the cam follower in the CamTrax64 window. This value is
saved as a default for the next time CamTrax64 is started.

Image Quality (B} F &)

Image Quality defines the quality of the components that are display
in the CamTrax64 window. This value is saved as a default for the
next time CamTrax64 is started.



Line Weight(£& %)

Line Weight defines the thickness of the lines used to draw the
components in the CamTrax64 window. This value is saved as a
default for the next time CamTrax64 is started.

Shaded Display Near Side(# & E7i44)

Shaded Display Near Side defines the intensity of shading, if any, on
the near side surface of the components in the CamTrax64 window.
This value is saved as a default for the next time CamTrax64 is started.

Show Path Lines(&RE248)

Show Path Lines. This value is saved as a default for the next time
CamTrax64 is started.

General Options (¥ #%H)

Animation Speed (3 E#% &)

Animation speed sets the animation speed for the simulation. Slower
speed settings will produce finer steps in the simulation. Select
between Very Fast, Fast, Medium, Slow and Very Slow. This value
is saved as a default for the next time CamTrax64 is started.

Collapse Grid on Startup(Ja i 47 8 M)

Collapse Grid on Startup defines whether the property grid should be
collapsed on startup. This value is saved as a default for the next time
CamTrax64 is started.

Decimal Places(/Mifr$)

Decimal Places determines the number of decimal places from normal.
The normal setting is x.xxxx for inches and x.xxx for millimeters.
This option will not change the standard or add one or two decimal
places to most of the values displayed or presented in any data sheets.
This may not affect some settings.

Default Units (BR\ BA7)

Default Units defines the units (inches or millimeters) to be used
when creating a new CamTrax64 component. This value is saved as
a default for the next time CamTrax64 is started.

Fabrication File Extension Name(J L3X4¥ E42)

The default extension name for fabrication files is "NC". The user
may change the file extension name but it must be at least 2 characters
and not exceed 6 characters.

Grid Font(P# %4%)
Grid Font defines the font for the property and segment grid. The font



is saved as a default for the next time CamTrax64 is started.
Mouse Drag Speed (R =30 )

Mouse Drag Speed defines the impact of mouse movements in
conjunction with the Drive and Rotate the View toolbar controls. This
value is saved as a default for the next time CamTrax64 is started.

Mouse Wheel Direction(BRIrER T 1)

Mouse Wheel Direction determines the zoom direction when
zooming in or out in the CamTrax64 display window. This value is
saved as a default for the next time CamTrax64 is started.

Show XY Readout(£7~ XY %)

Show XY Readout defines if the XY readout will be displayed in the
status bar at the bottom of the CamTrax64 window. This value is
saved as a default for the next time CamTrax64 is started.

Spin Increment(fek% &)

Spin Increments defines the angle of increment when clicking on the
simulation toolbar’s forward and back buttons. Integers between 1
and 30 are valid. This value is saved as a default for the next time
CamTrax64 is started.

New Version Options (3 i 4~ i%E 1)

New Version Check on Startup (J& 3B 2 57 B A)

New Version Check on Startup defines if CamTrax64 should check if
a newer version is available on the web site. This value is saved as a
default for the next time CamTrax64 is started. Access to the Internet
is a must for this option to function.

New Version is Available(] Fi#ihR 4%)

New Version is Available is a read only property that states if a newer
version is available on www.camnetics.com. Access to the Internet is
a must for this option to function.

Oscillating Cam Options (&3 ™M% % H)
Oscillating Cam Output(#Z3 5% H)

The Oscillating Cam Output allows the user to select between:
Follower, as linear distance from the origin plane. Arm Angle in
Degrees from the common angle*.

Arm angle in Radians from the common angle*. Reaction Arm (arc
distance).

* The common angle is a line from the cam origin to the pivot point
of the oscillating arm.



Settings, CAD(CAD # &)

CAD Version(CAD i A)

CAD Version defines which version of CAD to use with CamTrax64
when it is running as an Add-On. This option is not available when
CamTrax64 is running as an Add-In.  This value is saved as a default
for the next time CamTrax64 is started.

Display Annotations in Upper Case(BA kB R ERER)

Display Annotations in Upper Case determines if annotations created
in CAD are all upper case or a mix of case. This value is saved as a
default for the next time CamTrax64 is started.

Template File for Assembly (Z4 C4#ER)

Template File for Assembly displays the template file to be used when
creating a new assembly document in CAD. This is a read- only value.
Set the location and name of the template file in the CamTrax64 menu
item CAD>Assembly Template File... This value is saved as a default
for the next time CamTrax64 is started.

Template File for Component (BB AABIR SC44)

Template File for Component displays the template file to be used
when creating a new part document in CAD. This is a read-only value.
Set the location and name of the template file in the CamTrax64 menu
item CAD>Component Template File... This value is saved as a
default for the next time CamTrax64 is started.



Cam Blank Cylinder(F#: 3 ER)

Cam Blank Cylinder is a base object that cam paths are cut into. Cylindrical and
disk type cam paths may be added to a cylinder. Cylindrical cam paths are added
to the curved surface of the cylinder. Disk cam paths are added to either end of
the cylinder.

Cam Blank Data (Cylinder) (4% EHREHE) (B H:H)

AXIS(4#)

Axis allows the user to select the axis for the cam center. Select X, Y
orZ.

Blank Chamfer(&¥&154)

Blank Chamfer defines the size of the chamfer for the edges of the
cam blank.

Blank Diameter(E#HERZ)

Blank Diameter defines the size of the blank diameter.
Blank Height (& )

Blank Height defines the size of the blank height.
Color Cam Blank(Ih#E#Hift)

Color Cam Blank allows the user to select the display color for the
cam blank.

Name Cam Blank (/1% E#H 4 FK)

Name Cam Blank defines the name of the cam.
Path File(SCHF#%48)

Path File is read only and is determined when the cam blank is saved.
Units (B441)

Units provides a method for the user to select between Inches or
Metric units for the cam blank.

Cam Rotation(fu %)

Cycle Time({&¥F i A])

Cycle Time defines the amount of time in seconds for the cam blank
to make one full revolution.

Cycle Time =60/ RPM



Direction Rotation (§&¥ 75 7))

Direction Rotation provides a method for the user to change the
rotation direction of the cam. The user may select Clockwise or
Counter Clockwise.

RPM (¥ %)

RPM defines the frequency of rotation of the cam blank. RPM = 60 /
Cycle Time

Cam Position(fy#4A28)
X Delta(X &)

X Delta defines the distance between the origin of the cam blank and
the origin of the assembly on the X axis.

Y Delta(Y &)

Y Delta defines the distance between the origin of the cam blank and
the origin of the assembly on the Y axis.

Z Delta(Z 18 &)

Z Delta defines the distance between the origin of the cam blank and
the origin of the assembly on the Z axis.

Hub Data(#:3%#E)

Bore Chamfer(FL31£)

Bore Chamfer defines the size of the chamfer at the ends of the bore.
Bore Diameter(fLER)

Bore Diameter defines the diameter of the bore.
Hub Bottom Side Chamfer(3¢ 843 4)

Hub Bottom Side Chamfer defines the size of the chamfer and fillet
for the hub revolve on the bottom of the cylinder.

Hub Bottom Side Diameter(3¢ B HR)

Hub Bottom Side Diameter defines the size of the diameter of the hub
revolve on the bottom of the cylinder.

Hub Bottom Side Projection(38)EiLKE)

Hub Bottom Side Diameter defines the size of the projection of the
hub revolve on the bottom of the cylinder.

Hub Top Side Chamfer (38548 A)
Hub Top Side Chamfer defines the size of the chamfer and fillet for



the hub revolve on the top of the cylinder.
Hub Top Side Diameter (38T E42)

Hub Top Side Diameter defines the size of the diameter of the hub
revolve on the top of the cylinder.

Hub Top Side Projection (384K )

Hub Top Side Projection defines the size of the projection of the hub
revolve on the top of the cylinder.

Keyway (5£18)

Keyway defines the type of keyway, if any, to be created with the
component. A valid bore diameter must be specified.

Keyway Angle(5&fE f )
Keyway Angle defines the keyway relative to the 0 position.
Mounting Bushing Modeling(Z 3+t E&#)

Mounting Bushing Modeling determines if the bushing should be
created as part of the component or as a new part. Select ‘Create as
component feature’ to have the bushing created as a feature in the
CAD model. Select ‘Create as new part’ to have the bushing created
as a new CAD model.

Mounting Bushing Side(&3&#&ik)

Mounting Bushing Side defines on which side of the component the
bushing will be mounted.

Mounting Split Taper Bushing(Z %4 R HERAE)

Mounting Split Taper Bushing defines, if any, the bushing to be used
with the component.

Standard Set Screw (b B EIB4])

Standard Set Screw defines if a standard set screw should be used
with a keyway. The setscrew hole will only be created if a hub and
keyway are also created.



Cam Blank Cube(xLAG /& M$ER)

Cam Blank Cube is a base object that is used to cut cam paths. Linear cam paths
are the only type of cam path that can be added to the cube. Linear cam paths
are added to either the upper or lower surface of the cube.

Cam Blank Data (Cube)(Y43E) L5 1)

AXIS(4#)

Axis allows the user to select the axis for the cam blank thickness
value. Select X, Y or Z.

Blank Length(BHKE)

Blank Length defines the size of the blank length. The blank length is
used for the direction of the cam path angle.

Blank Thickness(E#HEE)
Blank Thickness defines the size of the blank thickness.
Blank Width (&3R5 )

Blank Width defines the size of the blank width. The blank width is
used for the direction of the cam path displacement.

Cam Paths(f4 % &4%)

Cam Paths are grooves cut into a cam blank. A cam path is made up of one or
more cam segments.

Cam Blank Date(I" &3k H#H)
Cam Blank Name (% B4 HK)

Cam Blank Name is a drop down box that allows the user to select the
which cam blank is used with the path. A cam path must have a cam
blank specified. If "none™ is specified, the cam path will not be
displayed on the screen or created in CAD.

Units (B347)

Units provides a method for the user to select between Inches or
Metric units for the cam path. Each path may have its own unit
setting that is different from the cam blank’s unit setting. CamTrax64
may set the path units to match the cam blank unit setting while the
cam is being created in CAD.

Path Specifics(B4240¥)

Name Path (#4244 #K)
Name Path is the name of the current path, which will be used to name



path features when they are created in CAD.
Number of Segments (4> £I3)

Number of Segments is a read only value, which displays the number
of motion segments in the current active path.

Path Closed (%42 3<)

With Path Closed set to true CamTrax64 will change the start of the
first segment to match the end of the last segment when it is changed.
Likewise for the end of the last segment, if the start of the first
segment is changed. The cam will have 360 degrees rotation. If the
start angle of the first segment is changed to 20 degrees then the end
of the last segment will be changed to 380 degrees.

Path Segments Continuous (E4:4r &1 4)

With Path Segments Continuous set to true CamTrax64 will
automatically change the start of the next segment if the current
segment end is changed. Likewise if the start of the current segment
is changed then the end of the preceding segment will automatically
be changed.

Path Surface(B4&£H)

Path surface is used to select which surface the path is on. For cylinder
blanks the options are Cylinder, Top and Bottom. For cube blanks the
options are upper and lower.

Path Type(##2R%E])

Path Type is used to select the type of path. For paths on the cylinder
surface the options are Positive, Upper and Lower. For paths on the
Top or Bottom surface of a cylinder blank the options are Positive,
Inside, Outside and Inside Surface Only.

Inside Surface Only Path Type on a Top Surface



Positive Path Type on a Cylinder Surface



Lower Path Type on a Cylinder Surface
Follower Data(Mzh¥i3E)

Crowned Follower (3% M)
Select between true or false. Crowned followers should always be
used for paths on the cylinder.

Dual Follower Separation(SUM\3h43 B)

If a value is entered into the Dual Follower Separation property then
the positive cam path is created with a ribbon that is encapsulated by
two followers. The value for the Dual Follower Separation must be
at least 10% greater than the diameter of the follower.

Both followers are of the same diameter.

Dual Follower on the Top Surface of a Linear Translating Disk Cam



Dual Follower on the Cylinder Surface of a Linear Translating
Barrel Cam

Dual Follower on the Cylinder Surface of an Oscillating Barrel Cam
Follower Size Dimensional (A\3 R ~F)

Follower Size Dimensional allows the user to enter a specific size
follower that may or may not be a common size.

Follower Size Nominal (M\BIAFRR )

Follower Size Nominal allows the user to select from a list of common
imperial and metric size followers.  Use the Follower Size
Dimensional property to enter a specific follower size.

Follower Type(MzhH)

Follower Type allows the user to select between Translating and
Oscillating follower types.

Translating Follower on a Disk Cam with a Positive Path



Oscillating Follower on a Disk Cam with a Positive Path
Heavy Stud(E&iZ#)

The Heavy Stud property allows the user to select between true or
false. Set to true for a heavy stud and false for a standard stud on the
cam follower.

Path Clearance(B 2RI [R)

Path Clearance defines the amount of clearance between the follower
diameter and the path width. Setting the clearance to 0.005in on a
1.250in diameter follower will create a cam path width of 1.255in.

Path Depth (/&)

The Path Depth property defines how deep the cam path will be cut
into the cam blank.

Translating offset(F#m# &)

The Translating Offset property defines how far the cam follower is
offset in a positive or negative direction for translating followers.
Normally this value should be 0.000 as there is very little reason to
ever develop a cam with an offset.

Oscillating Arm Data(#E3hE$iE)

Arm Length(BKE)

Arm Length is a linear distance between the pivot point and the
follower center.

Flip Quadrant(Bi# £ FR)

Flip Quadrant moves the arm to the other side of the line between the
cam center and the pivot point (sometimes called the common angle).
This is only valid for disk cams with an oscillating follower type.



Flip Quadrant set to True

Pivot X(X #X%h)

Pivot X defines the distance of the pivot point from the cam center in
the X direction.

Pivot Y(Y #X#)

Pivot Y defines the distance of the pivot point from the cam center in
the Y direction.

Reaction Arm Length(RNEKE)

Reaction Arm Length is the length of an imaginary line that extends
from the pivot point and oscillates with the follower arm. This is valid
for oscillating follower types only.

Conjugate Data(GL¥E%IE)

The Conjugate Data properties are used to convert the active cam path
to a conjugate path. Start the conversion of a standard path into a
conjugate by selecting the Conjugate Master Cam Path. Then define
the other valid properties to complete the conversion.



Conjugate Follower Angle(Gt5E \3h £ )

Conjugate Follower Angle defines the angle between two lines
extending from the pivot point to each of the cam follower centers.
This is only valid if the master cam path is an oscillating follower type.

Conjugate Follower Center Distance(3tH8\3h 0 BEE)

Conjugate Follower Center Distance defines the distance between the
two followers of a conjugate cam. A good starting dimension will be
the least offset plus the greatest offset of the master cam path. This is
only valid if the master cam path is a translating follower type.

Conjugate Master Cam Path(3t%i ¥ (458 42)

Conjugate Master Cam Path defines which path is to be used as a
master path.

Load Data(in#¥3%)

Contact Width (il 5% &)

Contact Width defines the amount of contact between the follower
face and the cam path surface. Normally this is the full width of

the cam follower unless the follower does not fully extend into the
cam path.

External Forces(4}/7)

External Forces define any external force that will be applied to the
follower. A good example of this type of force would be an air
spring where there is very little mass relative to the amount of force
generated.

Friction Coefficient(BE#E &%)

Friction Coefficient defines the coefficient of friction for any sliding
device attached to the follower.

Modulus of Elasticity Follower(M\Zh# R &)

Modulus of Elasticity Follower defines the value for the modulus of
elasticity for the cam follower. Entering 25 into the property will
result in a 25x1076 value.

Modulus of Elasticity Path (254 E)

Modulus of Elasticity Path defines the value for the modulus of
elasticity for the cam path. Entering 25 into the property will result
in a 25x10"6 value.



Spring Compresses(## E4)

Spring Compresses allows the user to switch between "With Cam
Rise" and "With Cam Fall" options.  If "With Cam Rise" is selected
then when the follower is rising (moving away from the center of a
disk cam or the base of a cylindrical cam) the spring will be
compressing according to the amount of rise.

Spring Compression at Cam Zero(Mi##E E4HE)

Spring Compression at Cam Zero defines the linear amount of spring
compression for the follower position at the start of the first cam path
segment.

Spring Rating (BAE%4%)
Spring Rating defines the strength of the spring.  For a cam with inch
units the rating is pounds per inch (Ib/in) and for metric cams the
rating is kilograms per meter (kg/m).

Weight of Accelerated Elements(IETEE &)

Weight of Accelerated Elements defines the mass of all objects that
are attached to the cam follower.

Cam Segments (%43 &)

Cam Segments are parts of a cam path. A cam path is made up of one or more
cam segments. Properties of Cam Segments are displayed above the graphic
window.

Start Angle(FFi5 4 BF)

Start Angle is the cam angle at the start of the segment.

End Angle(&53E M )
End Angle is the cam angle at the end of the segment.

Start Offset(FFIARBE)

For disk cam paths:
Start Offset is the distance between the center of the follower at
the start of a segment and the center of the cam.

For cylindrical cam paths:
Start Offset is the distance between the center of the follower at
the start of a cam path segment and the cam origin plane.

For linear cam paths:
Start Offset is the distance between the center of the follower at
the start of a cam path segment and the cam origin plane.

End Offset(& Riw#EE)

For disk cam paths:



End Offset is the distance between the center of the follower at
the end of a segment and the center of the cam.

For cylindrical cam paths:
End Offset is the distance between the center of the follower at
the end of a cam path segment and the cam origin plane.

For linear cam paths:
End Offset is the distance between the center of the follower at
the end of a cam path segment and the cam origin plane.

Start Arm Angle(FFi&8 # ¥)

For disk cam paths:
Start Arm Angle is the angle between the arm and the common
angle line at the start of the segment. The common angle line is a
line that extends from the center of the cam to the pivot point of
the oscillating arm.

For cylindrical cam paths:
Start Arm Angle is the angle between the arm and a line that
extends from the center of the pivot and is parallel to the origin
plane, at the start of the cam path segment.

End Arm Angle(&H/E A &)

For disk cam paths:
End Arm Angle is the angle between the arm and the common
angle line at the end of the segment.  This property is only
valid for oscillating disk cam paths. The common angle line is a
line that extends from the center of the cam to the pivot point of
the oscillating arm.

For cylindrical cam paths:
End Arm Angle is the angle between the arm and a line that
extends from the center of the pivot and is parallel to the origin
plane, at the end of the cam path segment.

Motion Type(iZzhKA)

Motion Type allows the user to select between most common types
of cam motions.

Configure(fit &)

Configure allows the user to make further adjustments to the
parameters of the segment. For example, the symmetry 'n’' value may
be adjusted for a cycloidal motion.

Precision({g &)

Precision allows the user to select between 0.1, 0.2, 0.5, 1.0 and 2.0
degrees. This determines how often a point (at the center of the path)
will be created to define the spline that creates the cam path segment.



Color(Fifh)

Color allows the user to select between a limited number of colors to
be used to display each cam segment in the display area.

Oscillating Followers(#3h \3h)

The Arm Angle of a cylindrical cam path is from perpendicular of the
cam axis to the pivot point to the center of the follower. The Offset
is a linear dimension between the cam base and the follower center.
The Arm Angle of a disk cam is from the cam center to pivot point
and to the follower center. The Offset is a linear dimension between
the cam center and the follower center.
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Segment Configuration(4-#IA. &)

The Segment Configuration window varies with the type of motion used in that



segment. The configuration properties below are valid for cycloidal, harmonic,

modified sine, modified trapezoid, cycloidal/harmonic and harmonic/cycloidal
motions.

Segment Configuration X
(224
B Conlfigure:
-“|. 0. 75000
theta_1 51 42857deg Exnt
theta_2 38.57143deg . )
El Maximum Vielocity and Accelerations | Cancel
) ) Apply
B Trumcation :
End_Truncation_by_Angle  0.00000deg oK |
Start_Truncaton_by_Anghs 0.D0000deg
Max_Positive_Acceleration
Segment displacement
Configuration(RHERE)

Start Angle is the cam angle at the start of the segment.

beta

beta is the angle of cam rotation for this segment of the cam path.

h
h is the total displacement for this segment of the cam path.
hl
h1 is the amount of acceleration displacement for this segment of the
cam path.
hi=h/(1+n)
h2
h2 is the amount of deceleration displacement for this segment of the
cam path.
h2=h-hl
n
Symmetry factor n. If n = 1.0 then the segment will be symmetrical.
theta 1

thetal is the amount of acceleration angle (cam) for this segment of
the cam path.

thetal = beta/ (1 +n)



theta 2

thetal is the amount of deceleration angle (cam) for this segment of
the cam path.
theta2 = beta — thetal

Maximum Velocity and Accelerations (& 5 B AINE )

The maximum velocity and accelerations are displayed in the property
grid for the current segment. These values are read only and are calculated
using the parameters of the cam path segment.

Max Negative Acceleration (B 7 i &)
a.
Max Positive Acceleration (&K IEANE )

a.

Max Velocity (B A )
a

Truncation(&%)

Truncation provides a method to shorten the cam segment without
changing the cam parameters. This provides the designer with the ability
to combine any cam motion with another cam motion. The Path
Segments Continuous property of the cam path must be set to false to
overlap (and combine) segments.

End Truncation by Angle(&5RER T/ BF)

End Truncation by Angle defines the amount of degree that the cam
segment should be shortened at the end of the segment.

Start Truncation by Angle(FFE&#RET £ B¥)

Start Truncation by Angle defines the amount of degree that the cam
segment should be shortened at the start of the segment.

Buttons (#4)

Print(3TEF)

Pressing the Print button will open a print dialog window that will
allow the user to send the Segment Configuration graphics to the
default printer.

Cancel(BUH)

Pressing the Cancel button will restore the original setting and close
the window.



Apply(FZH)

Pressing the Apply button will force the CamTrax64 display window
to update with the new settings.

OK (4 5€)

Pressing the OK button will save the settings, update the CamTrax64
display window and close the configuration dialog window.

Configure Constant Velocity(ZF#EA &)

Pressing the Edit button in the segment grid line of a Constant Velocity (CV)
motion will open the Configure Constant Velocity Window.
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The constant velocity section is always after the acceleration portion of the
segment and before the deceleration portion. If you would like the constant
velocity section to be within the acceleration or deceleration portion (for
example, for a press operation) then consider using the terminal velocity motion

type.

Tip: If you are laying out a cam that requires a specific velocity for the constant
velocity during a certain period of time, start by centering the cam segment on
the center of the desired layout. Then specify the velocity for the CV portion
of the segment.  Then change the amount of displacement and/or angle for the
segment until the segment provides enough displacement at the constant
velocity.

Cycle Data(fE 3 ¥HE)
Cycle Time(fg¥ i a])

Cycle Time is the amount of time required for one revolution of the
cam or 360 degrees of a linear cam. This value is read only.



Segment Angle(4 &£ &)

Segment Angle is the amount of angle in degrees for the complete
terminal segment.  This value is read only.

Segment Displacement(- 8| 4r)

Segment Displacement is the amount of linear displacement for the
complete terminal velocity segment. This value is read only.

Segment Time(4)-& i a])

Segment Time is the amount of time in seconds required to complete
the entire terminal velocity segment. This value is read only.

Constant Velocity Parameters (&3% & 2:%0)

Accel Decel Type (%)

Accel Decel Type (acceleration/deceleration type) provides a method
for the designer to switch between a number of different motion types
to be used to control the acceleration before the constant velocity and
the deceleration after the constant velocity portion of the motion.

Displacement of CV(&E B A1)

Displacement of CV (constant velocity) provides a method for the
designer to input the amount of displacement for the segment that will
be at a constant velocity. Because of the laws of cam motions,
velocity and the start and end positions of the constant velocity may
change.

Velocity of CV/(&3% B % F¥)

Velocity of CV (constant velocity) provides a method for the designer
to input the velocity of the segment that will be at a constant velocity.
Because of the laws of cam motions, displacement and the start and
end positions of the constant velocity may change.

Angle of CV(&EEE f &)

Angle of CV (constant velocity) provides a method for the designer
to input the amount of cam angle during the constant velocity.
Because of the laws of cam motions, velocity, displacement and the
start and end positions of the constant velocity may change.

Time of CV/(&13 E i a])

Time of CV (constant velocity) provides a method for the designer to
input the amount of time for the duration of the constant velocity.
Because of the laws of cam motions, velocity, displacement and the
start and end positions of the constant velocity may change.



Minimum Velocity Allowed (B/ fo ¥ %)

Minimum Velocity Allowed is a read only display of the minimum
velocity allowed according to the specifications of the cam segment.
If the Velocity of CV is changed, it must be equal to or greater than
this value.

Maximum Velocity Allowed (X St & R)

Maximum Velocity Allowed is a read only display of the maximum
velocity allowed according to the specifications of the cam segment.
If the Velocity of CV is changed, it must be equal to or less than this
value.

Symmetry (F3#K)

Symmetry (%}#R)

Symmetry allows the designer to create a constant velocity section
that is asymmetrical. Select between Symmetrical and Asymmetrical
modes.

An asymmetrical constant velocity motion can have a different
amount of acceleration than deceleration.  For example, the
acceleration may happen over 20 degrees of cam motion but the
deceleration over 30 degrees of cam motion.

The other items in this Symmetry paragraph are read only unless this
property is set to Asymmetrical.

Acceleration Displacement(fnigEEAr#)

Symmetrical mode:
The Acceleration Displacement property is read only and
displays the calculated displacement for the acceleration portion
of the segment.

Asymmetrical mode: ()
The Acceleration Displacement property allows the designer to
specify a set amount of displacement for the acceleration portion
of the segment.

Acceleration Angle (g &/ B)

Symmetrical mode:
The Acceleration Angle property is read only and displays the
calculated cam angle used for the acceleration portion of the
segment.

Asymmetrical mode:
The Acceleration Angle property allows the designer to specify a
set amount of cam angle used for the acceleration portion of the
segment.



Deceleration Displacement(Ili& E A1 %)

Symmetrical mode:
The Deceleration Displacement property is read only and
displays the calculated displacement for the deceleration portion
of the segment.

Asymmetrical mode:
The Deceleration Displacement property allows the designer to
specify a set amount of displacement for the deceleration portion
of the segment.

Deceleration Angle(JH%E & # &)

Symmetrical mode:
The Deceleration Angle property is read only and displays the
calculated cam angle used for the deceleration portion of the
segment.

Asymmetrical mode:
The Deceleration Angle property allows the designer to specify a
set amount of cam angle used for the deceleration portion of the
segment.

Buttons and Slider Bar (4L 1)
Chart Type (drop down selector)(BIZE KR (Fhiik#a))

The Chart Type drop down selector allows the user to switch between
different chart types. The default is displacement. The graphics
window can also display velocity, acceleration, pressure angle, torque,
normal force, radius of curvature, contact stress and pulse (or jerk).

The text box below the drop down selector displays data for the
current slider position.

Cancel(BUH)

Pressing the Cancel button will restore the origin setting and close the
window.

Restore(iZJ&)

Pressing the Restore button will delete any changes made to the
configuration since the window was last opened.

OK (Hize)

Pressing the OK button will save the settings, update the CamTrax64
display window and close the configuration dialog window.

Slider Bar(Jgk)

The Slider Bar provides a method for the designer to analyze the



characteristics of the curve at any given position. Drag the bar left
or right and the text box will display the current angle and the value
for the type selected in the Chart Type selector.

Configure Terminal Velocity()

Pressing the Edit button in the segment grid line of a Terminal Velocity (TV)
motion will open the Configure Terminal Velocity Window.
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Cycle Data()

Cycle Time(fg¥ i A])

Cycle Time is the amount of time required for one revolution of the
cam or 360 degrees of a linear cam. This value is read only.
Segment Angle(4-&If)

Segment Angle is the amount of angle in degrees for the complete
terminal segment.  This value is read only.

Segment Displacement(%l4%)

Segment Displacement is the amount of linear displacement for the
complete terminal velocity segment. This value is read only.

Segment Time(%-&1AF8])

The segment time is the amount of time in seconds required to
complete the entire terminal velocity segment. This value is read only.



Configure(Bt &)

TV Start Offset(& 3% B I 1B 1R)

TV Start Offset is a linear value of the amount of displacement at the
beginning of the segment before the start of the constant velocity
portion of the segment. This displacement will be acceleration and
will include deceleration if the terminal location is at the end of the
segment. This value will change with the type of motion selected.
This value is read only.

TV Start Angle(&5EE M E)

TV Start Angle is an angular value in degrees for the amount of cam
angle at the beginning of the segment before the start of the constant
velocity portion of the segment. This displacement will be
acceleration and will include deceleration if the terminal location is at
the end of the segment. This value will change with the type of motion
selected. This value is read only.

TV End Offset(& 8 & & 1L R#)

TV End Offset is a linear value of the amount of displacement at the
end of the segment after the end of the constant velocity portion of
the segment.  This displacement will be deceleration and will
include acceleration if the terminal location is at the start of the
segment. This value will change with the type of motion selected.
This value is read only.

TV End Angle(&¥mE B IEAE)

TV End Angle is an angular value in degrees of the amount of cam
angle at the end of the segment after the end of the constant velocity
portion of the segment.  This displacement will be deceleration and
will include acceleration if the terminal location is at the start of the
segment. This value will change with the type of motion selected.
This value is read only.

Terminal Velocity Parameters (&¥#% EAc &)

Motion Type(iZzKH)

Motion Type determines the type of motion to be used in conjunction
with the constant velocity to create a terminal type of motion.

Terminal Location(&¥iAE)

Terminal Location determines if the constant velocity portion will be
at the start or end of the segment.



Displacement of TV/(4 3% B A1#8)

Displacement at TV sets the amount of displacement that will be at a
constant velocity. Changing this value will also change the Velocity
of TV value.

Velocity of TV(£& 3% & E )

Velocity of TV sets the velocity for the constant velocity portion of
the segment. Changing this value will also change the Displacement
of TV value.

Time of TV/(% %% & A [8))

Time of TV determines how long the constant velocity portion of the
segment will be in seconds. Changing this value will also change the
Velocity of TV and the Angle of TV. The Displacement of TV will
remain unchanged.

Angle of TV/(% 3% B £ F¥)

Angle of TV determines the amount of cam angle that will be used
for the constant velocity portion of the segment. Changing this
value will also change the Velocity of TV and the Angle of TV. The
Displacement of TV will remain unchanged.

Pass Fail G832 &)

Pass-Fail is a read only value that indicates if the set of values makes
a valid terminal velocity motion.

Configure User Points(B2E - )

Pressing the Edit button in the segment grid line of a User Points motion
will open the Configure User Points window.
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Copy and paste a single row of offset points or a
double row of angle and offset points.

Data Area(¥#EX)

The Data Area contains the user entered points. A single column of



data may be entered (copy and paste recommended) into this area.
CamTrax64 will convert a single column of offsets to a double
column of cam segment angles and offsets.

Apply(RLFH)

Apply will force the CamTrax64 display window to update with the
new settings.

Cancel (=)
Cancel will restore the original setting and close the window.
OK (i 5€)

OK will save the settings, update the CamTrax64 display window and
close the configuration dialog window.

Motion Types(iZ5h3A)

Motion Types define the type of motion that is used for a single cam path
segment. Each motion has its own characteristics.

Dwell (f£&k)

A Dwell has no change in displacement of velocity.  The end offset
always equals the start offset.

Cycloidal(24%)

Cycloidal motions have smooth starts and ends. The acceleration rates
at the start and end are 0.000. The cycloidal motion is an acceptable
motion to use between two dwells.

6 sin2m®p)
Displacement: § =/ [F — Tl
) &
I —cos 2a(0/})
Velocity: v = [—/ | —‘
o

Acceleration: « = /# LM—)‘
The value for n may be configured, which alters where the
acceleration rate changes from positive to negative during the

duration of the motion.
Harmonic (f& &)

Harmonic motions start and end with maximum acceleration rates.
This makes a poor motion to be used in conjunction with a dwell.
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Velocity: v =

Acceleration: a =

The value for n may be configured, which alters where the
acceleration rate changes from positive to negative during the
duration of the motion.

Modified Sine(f&1E1E5%)

Curve Characteristics of the Modified Sine Curve:
FromOto/8:

§ = h(043990(6/p)-0.03501 sin[4=(6/p)])
v = h[0.3890-0.3980 cos 4n ( 6/p )]

a h[4.88812sindn (8/p)]

omf/8top * 0.875:
h[0.43990(6/p)-0.31505cos ((4n/3)(8/p)—(n/6))+0.28005]
h[0.43990 + 1.31967 sin ((4n/3) (B/p)=(n/6))]

Fr
N
v
a = h[5.528cos ((4n/3)(B/p)—(n/6))]

Fromp ' 0.875 to 3:

s = h[0.56010 + 043990 (6/p)-0.03501 sin (2x[2(8/f) -1 ]1)]
v = h[043990 (1-cos2n[2(8/p)=11]1)]

a = h(5528sin2=[2(B/p)=1])

Modified Trapezoid (& IER:TE)

Characteristics of the Modified Trapezoid Curve:

FromOto 3 /8:
§=h(0.3890(6/p)-0.03095sin[4n(8/p)])
v = h[0.3890-0.3980 cos 4n (6 /p )]

a = h[4.88812sindn (6/p)]

Fromp/8top ' 0.375:

S = h([244406(06/p)*-0.22203 (6/p)+0.00723])
v = h[4.88812(6/p)-0.22203]

a = h(4.88812)

Fromp *0.375to 3 / 2:
§=h(161102(8/p)-0.03095sin (4= (6/p)-=n)-0.30551)
v = h(1.61102-0.38898cos[4n(6/p)-2r])

a = h(4.88812sin[4=x(6/p)-=n])

Fromp/2top * 0.625:
§=h(161102(6/p)-0.03095sin (4= (6/p)-=n)-0.30551)
v = h(161102+0.38898cos [4n(6/p)-2n])

a = h(-488812sin[4=(8/p)-2n])

Cycloidal/Harmonic (4c#2£k/J5 1)

The Cycloidal/Harmonic motion is a combination of a cycloidal and
harmonic motion. The acceleration portion (from a dwell) is cycloidal
and the deceleration is harmonic. This motion is normally used in
conjunction with the Harmonic/Cycloidal motion. Dwell motions



normally precede and follow this set of motions. A rise and return
cycle would be % cycloidal acceleration to %2 harmonic deceleration
to 2 harmonic acceleration to % cycloidal deceleration.

Harmonic/Cycloidal (J: &%/ /5IELR)

The Harmonic/Cycloidal motion is a combination of a cycloidal and
harmonic motion.  The acceleration portion (starting from a
Cycloidal/Harmonic motion) is harmonic and the deceleration is
cycloidal (to dwell). This motion is normally used in conjunction
with the Cycloidal/Harmonic motion. Dwell motions normally
precede and follow this set of motions. A rise and return cycle would
be ¥ cycloidal acceleration to ¥2 harmonic deceleration to %2 harmonic
acceleration to %2 cycloidal deceleration.

Constant Velocity (&% )

A Constant Velocity motion has a set velocity during all or part of the
motion. This velocity is equal to the maximum velocity of the motion.
CamTrax64 allows for a motion to be specified for acceleration and/or
deceleration. Cycloidal,  harmonic,  modified  sine,
cycloidal/harmonic, harmonic/cycloidal and constant acceleration
motions may be used. The acceleration/deceleration portions may
be symmetrical or asymmetrical.

Terminal Velocity (£33 BF)

A Terminal Velocity motion has a constant velocity during a portion
of the motion. Unlike the constant velocity motion, which has a set
velocity at the maximum velocity, the terminal velocity has a
specified velocity near the beginning or the end of the segment. This
type of motion can be used for a press operation where greater forces
are required near the beginning or end of the stroke. There may be
some undesirable spikes in pulse at the transition to and from the
constant velocity portion of the motion. Cycloidal, harmonic,
modified sine and constant acceleration motions may be used.

Polynomial 8th Power Rise(Z3i= 8th TH=E L F)

A Polynomial 8th Power Rise when used in conjunction with a
Polynomial 8th Power Fall and a dwell makes a single dwell cam.
The angle of each of the polynomials should be equal to each other to
avoid any pulse at the transition between the two motions.



Polynomial 8th Power Fall(Z3iR 8th THE T [#)

A Polynomial 8th Power Fall when used in conjunction with a dwell
and a Polynomial 8th Power Fall makes a single dwell cam. The angle
of each of the polynomials should be equal to each other to avoid any
pulse at the transition between the two motions.

Polynomial 345(Z =, 345)

The Polynomial 345 is very similar to the Cycloidal motion. It has
slightly less peak acceleration and velocity than the cycloidal motion.

Whereas the symmetry ‘n’ in a cycloidal motion can be specified there
IS no such option for the Polynomial 345.

Polynomial 4567(Z IR, 4567)

The Polynomial 4567 is similar to the Cycloidal motion but has a
slower start. The peek velocity and acceleration rates are greater than
the cycloidal motion. Whereas the symmetry ‘n’ in a cycloidal
motion can be specified there is no such option for the Polynomial
4567.

Polynomial 3456 Rise(Z iz 3456 EF})

The Polynomial 3456 Rise when coupled with the Polynomial 3456
Fall and a dwell makes for an acceptable single dwell cam. The
angle of each of the polynomials should be equal to each other to
avoid any pulse at the transition between the two polynomial motions.
The symmetry ‘n’ value is not configurable.

Polynomial 3456 Fall(Z 33, 3456 T [#)

The Polynomial 3456 Fall when coupled with a dwell and the
Polynomial 3456 Rise makes for an acceptable single dwell cam. The
angle of each of the polynomials should be equal to each other to
avoid any pulse at the transition between the two polynomial motions.
The symmetry ‘n’ value is not configurable.

Constant Acceleration (ZFINE &)

The Constant Acceleration motion has infinite pulse at the terminals
and switches from positive to negative (or negative to positive) at the
mid- point of the motion.



Double Harmonic Rise(f&ii&_EF})

The Double Harmonic Rise is similar to the Polynomial 3456 Rise but
has a slightly greater peak velocity and acceleration rate. The
symmetry ‘n’ value is not configurable.

Double Harmonic Fall (X f&i1& T %)

The Double Harmonic Fall is similar to the Polynomial 3456 Fall but
has a slightly greater peak velocity and acceleration rate. The
symmetry ‘n’ value is not configurable.

User Points(F &)

User Points gives the user the ability to specify each point along the
motion. The number of points must match the number of degrees of
motion multiplied by the precision increment plus 1. To enter points
first select the User Points motion type then press the Edit button in
the configure column and to the right of the selection.

By Pass(Bkil 2 H%)

The By Pass ‘motion’ leaves a blank for that segment of the path. A
By Pass type cannot be used when creating the CAD model with a
single surface path.



Create CAD Models and Assemblies...( il CAD #RIFIZEAT)

To open the dialog window to create CAD models and Assemblies click
on the menu item CAD>Create CAD Models and Assemblies or click on
the Create Cad Models and Assemblies bar button.

Create CAD Models and Assemblies ==

@ Create active cam and all paths
Create active path on cumect active CAD part file

Create all cams and assembly

Create single suface path only -

The following component will be created but not saved to 3 CAD file:
Sample DiskMo Dwell02

Browse CAD File Location [ Create in SolidWorks l | Cancel |

Ready

Options for creating cams and/or assemblies (I T-AI & L BRIEAL
EIR)

Create active cam and all paths. (BI2ES MR FTE BE. )

Select this option to create the active cam and all paths associated with
the cam. The CAD part file will not be saved automatically.

Create active path on current active CAD part file(fE 4 Bj G

] CAD T4 LA TGS ERE)

Select this option to create only the active path on the active CAD part
file. A CAD part file must be active. The path is created about the
X, Y or Z axis that is used to define the cam blank.

ﬁ) It is highly recommended that as many of the non-base features
of the CAD part file be suppressed before adding the cam path.



Create all cams and assembly(BI&FTA N FIEAD)

Select this option to have all cams created in CAD.

There are 3 options available when creating the assembly:
1. Add existing models to new assembly (do not recreate
models with same name).
2. Overwrite existing models (existing models will be
overwritten).
3. Overwrite any existing models and the assembly.

Path creation options (B42 6! &%)
Each path may be created with one of the following 3 options:

Create single surface path only ({8 B AN BKARE)

This option will create the single surface path that can be used in CAD
assemblies for use in animations. This allows the cam follower to
be mated to the path for the full 360 degrees of rotation. The path
must be a full 360 degrees and terminate where it starts.

Create individual path segments only(ﬁﬁﬂ@$ﬁl%%ﬁ%ﬂ)

This option will create each individual path segment with its own loft
or extrusion cut.

Create single surface path and individual segments

(suppressed) (BIE B —RE AR B 25 (ESH))

This option is a combination of the two other options. The individual
segments will be suppressed as they are created leaving the single
surface unsuppressed.

Browse CAD File Location (3% CAD XA E)

The CAD files may be saved in a location different from the CamTrax64
file location. Click the "Browse CAD File location" button and browse or
create a new folder for the CAD files.



Create in "CAD" (fE CAD H6I%&)

Press the "Create in CAD" button after making any desired changes to the
settings.

The button text will change depending on which CAD is beingused. The
version number may be included in the button text depending on which
CAD Version option is selected in the CamTrax64 Options properties.



Edit CAD Models(4#%8 CAD #i%)

To open the dialog window to edit CAD models click on the menu item
CAD>Edit CAD Models or click on the Edit Cad Models tool bar button. The
background color of the display area will change to a light blue while
CamTrax64 is in the edit mode. The Edit CAD Models tool window will
remain on top of other windows.

Edit CAD Models 3]

Link (&)
Press the Link button to read the cam data in the CAD file.

Update CAD(BE#F CAD)

Update CAD updates the CAD part file with the revised data in the
CamTrax64 component.

Cancel (BUH)

Cancel will close the edit window.

Close(3<H)

Close will close the edit window.
Procedure to edit a cam model in CAD(4r% ™% CAD AT RE)
1)  Open the cam part file open in CAD.

2)  Click on the Link button to read the data from the CAD model.
If there is not an active component in CamTrax64 a new cam will be
started. If there is an active component in CamTrax64, the internal
identification of the CAD model and the CamTrax64 component will
be compared. If they match, CamTrax64 will use the data for the
cam that is open in CamTrax64. If they do not match, a message will
be displayed and the cam data from the CAD file will not be read.
The CamTrax64 component will need to be closed and the link button
pressed again.

3) Make the required changes to the component in CamTrax64.

4) Pressthe Update CAD button to implement the changes to the CAD model.




If the updated model includes a new path, each individual segment will be
created and suppressed. Then a single surface path will be created.

If the revised path has less segments than the original path, those extra segments
will remain on the CAD file in a suppressed state. Those segments may be
manually removed.

Tips on how to have a successful edit:

Never rename any of the CamTrax64 features. CamTrax64 uses these
names to locate these features in the CAD model. This includes names
of lofts, extrudes, sketches, guide curves and dimensions.

If the model is manually modified, always do so by adding or
subtracting to the features created by CamTrax64. Do not directly
modify a CamTrax64 created sketch. For example, a stepped bore
is required in the final part. Do not modify the sketch created by
CamTrax64. Rather, start a new sketch and then extrude or revolve
it.

Limitations to editing CAD models (4m% CAD &I R PR 1)

1. A path on a surface cannot be changed to another surface.
2. The axis of the cam cannot be changed.

Fabrication(Jii L)

The Fabrication properties may be activated for the active path by clicking the
Fabrication>Activate Fabrication menu item.

Finishing Tool (N TE)
Diameter Finishing(E&¥NT)

Diameter Finishing specifies the diameter of the tool used for cutting
the finish passes.

Feed Rate Finishing (#t4®E &R0 L)

Feed Rate Finishing determines the rate of feed for the finish passes.

Stock for Finishing (k&I T)

Stock for Finish determines the amount of stock the roughing passes



leave for the finish passes.

Tool Number Finishing(TE SN T)

Tool Number Finishing determines which tool number will be
selected for finishing.  This assumes the machining center has a tool
changer.

Depth Cuts Finishing (FETIEREINT)

Depth Cuts Finishing determines the number of depth cuts which will
be made to cut the full depth of the path.

Number of Passes Finishing (40N T)

Number of Passes Finishing determines how many finish passes will
be made to cut the remaining stock that the rough cut left.

Spindle Speed Finishing (3% 50 T)

Spindle Speed Finishing determines the RPM of the tool for the finish
passes.

Roughing Tool AN T T E)
Diameter Roughing (B &N T)

Diameter Roughing specifies the diameter of the tool used for cutting
the rough passes.

Feed Rate Roughing (#4353 480 1)

Feed Rate Roughing determines the rate of feed for the rough passes.

Tool Number Roughing(T.E SN T)

Tool Number Roughing determines which tool number will be
selected for rough passes. This assumes the machining center has a
tool changer.

Depth Cuts Roughing (R E V&N T)

Depth Cuts Roughing determines the number of depth cuts which will
be made to cut the full depth of the path.

Spindle Speed Roughing (3 &34 i T)
Spindle Speed Roughing determines the RPM of the tool for the rough



passes.

Cuts(¥12])

Surfaces to Cut(EHE &)

Select between:
Center Only
Center, Upper and Lower Surfaces Upper or Outer Surface Only
Lower or Inner Surface Only Center, Upper and Lower Surfaces

Cuts(E1#)

Select between:
Finish Cut Only
Rough Cut Only
Finish and Rough Cuts

Feed Rate Z(#H4#EX 2)

Feed Rate Z controls the rate of feed for the Z axis when not in a rapid
move.

Mill Direction (8tJ] %5 [)

Select between:
Climb Mill Conventional Mill

Coolant(¥#1¥K)

Select between:
None
Flood
Mist

Controller(#% ] £8)
Machine Controller(HL2845 | 2%)

There are three controllers available. Select between:

Generic G Code

HAAS

MAZAK
Please contact Camnetics support if you would like another controller
added.



Program Number(BF%5)

Program Number defines the number that will be assigned to the
program.

Mirror X Direction (8% X 75 )

Mirror X Direction is a user set true or false property. It may be
necessary for the CNC machine setup to mirror the X axis.

Mirror Y Direction(&# Y 7 )

The Mirror Y Direction is a user set true or false property. It may be
necessary for the CNC machine setup to mirror the Y axis.

Mirror A Direction(84& A 1)

The Mirror A Direction is a user set true or false property. It may be
necessary for the CNC machine setup to mirror the A axis.



Simulate Fabrication (BN T)

Simulate Fabrication allows the user to view a NC (numerical control) file
created by CamTrax64 in action.

To Open the fabrication module, click on the GearTeq menu item
Fabrication>Simulate Fabrication.

83 Simulate Fabrication - CamDISK1 Rough_Cut_O... | 3

@ Line 1: * Date: 2/23/2009 Time: 12:14

“FILE NAME

* SOME OF THESE COMMENTS ARE REQUIRE TO RUN
* MACHINE CONTROLLER: Generic_G_Code

*PATH WIDTH= 1.255

* ROUGH CUTTER DIA= 0.26

* ROUGH CUTTER ABOVE BLANK AT START=2
*CAMO.D. = 12.0000:n

* Cimb_Mal

* Path suface is on Top

* Cycloidal 0.0 50.0 2.0000n 5.0000n
*Cycloidal 90.0 360.0 5.0000n 2.0000n

* START OF NC DATA

TA

N.001

01000° C:\Usears\grh\Documents\Cam Trax64 Tests\CamD

The text window will display about 20 lines of the NC program. The current
line will be preceded by "@ Line™ and the line number in the NC file.

Buttons (#%4H)
Open(¥TFH)

Use the Open button to open a previously created NC file.

Edit(4i%)

Pressing the Edit button opens the NC file in Notepad so it can be
edited or viewed in its entirety. While the file is open in Notepad
CamTrax64 will be in a wait mode until Notepad is closed.

Close(3<A)
Press the Close button to close the Simulation window.



VCR Controls(VCR #44)

|| Pause. If the "||" button is pressed while the program is being
executed the program will halt at the current position.

J Jump out of sub-routine. If the "J" button is press while the
simulation is being executed in a sub-routine, the program will jump
to near the end of the routine.

|<< Go to first line. Pressing the "|<<" button will force the program
to stop and reset to the first line.

< Go back one line. If the "<" button is pressed the program will
take one step backwards.

>> Run NC program. If the ">>" button is pressed the program will
run from its current position.

> Go ahead one line. If the ">" button is pressed the program will
step ahead one line.



Tool Bars(TEF)
Insert(FEA)
+ :
[FAdd New Cylinder to Assembly
+
P Add New Cube to Assembly
1@ Insert Path

+
/A Add Segment

Standard (Fr7)
O New
= Open
Save Active Component
bl Save All
= Print the CamTrax64 Window
% Create CAD Models and Assembly
ngdit CAD Models
gﬁﬂ Open Chart Window

%Open Machine Layout
Standard Views (F3#ERLE)

e Front
Front changes the view orientation to Front at the current view
scale.

o Back
Back changes the view orientation to Back at the current view
scale.



= Left

Left changes the view orientation to Left at the current view scale.

B Right

Right changes the view orientation to Right at the current view
scale.

bid Top

Top changes the view orientation to Top at the current view scale.

bt Bottom

Bottom changes the view orientation to Bottom at the current
view scale.

@ Isometric

Isometric changes the view orientation to Isometric at the current
view scale.

4’1 Index X Left

Index X Left changes the view orientation up by the spin
increment specified in the Options.

3{* Index X Right

Index X Right changes the view orientation up by the spin
increment specified in the Options.

41 Index Y Left

Index Y Left changes the view orientation up by the spin
increment specified in the Options.

Ir Index Y Right

Index Y Right changes the view orientation up by the spin
increment specified in the Options.

42—' Index Z Left



Index Z Left changes the view orientation up by the spin
increment specified in the Options.

5 Index Z Right

Index Z Right changes the view orientation up by the spin
increment specified in the Options.

View (FLE)

] ]
+! Last View

Last View changes the view orientation to previous view.

Zoom to Fit

Zoom to Fit changes the current view orientation to fit inside of
the window.

@' Zoom Area

Zoom Area allows the user to draw a box over an area to be
displayed at full screen.

@IZoom In Out

Zoom In Out allows the user to use the mouse left button to zoom
in or out by dragging the cursor on the screen. Dragging the
cursor vertically up increases the scale of the display. Dragging
the cursor down decreases the scale of the display. The amount
of change can be increased by dragging from the upper left hand
corner to the lower right hand corner. Conversely, the change can
be decreased by dragging from the upper right hand corner to the
lower left hand corner.

@ Rotate the View

Rotate the View allows the user to rotate the view by using either
the mouse left or middle buttons to drag the cursor on the screen.

'{} Pan

Pan allows the user to move the view by using either the mouse
left or middle buttons to drag the cursor on the screen.



ol Drive

Drive allows the user to drive the components by using the mouse
left button to drag the cursor on the screen.

Simulation (&#))

| Stop

Stop will stop a running simulation.
I'M_Reset to 0

Reset to 0 will set the cam angle of all cams to 0.

© Back

Back will drive the components back one spin increment. Set the
spin increment in the options menu.

_H'Play

Play will drive the components for a short simulation.

_*
Forward

Forward tool drive the components forward one spin increment.
Set the spin increment in the options menu.



Mouse controls (R rizs#))

Current Mouse Position(Z4 7T RARLE)

The status bar at the bottom of the screen displays the current mouse
position relative to the origin of the currently active component. All
coordinates are normal to the screen.

On Screen Measurements(F#_ L&)

Right click and move for on screen measurements. This is an easy way
to get an approximate measurement from the drawing window. All
measurements are normal to the screen. The status bar at the bottom
of the CamTrax64 window displays all measurements.

Mouse wheel (RIRER)

Wheel up and down scales the view of the components. All scaling is
done from the center of the screen, not the mouse position. Pan the
geometry to the center of the screen then use the mouse wheel to enlarge
or reduce the view scale. The direction of the mouse wheel is
controllable by a setting in the Options menu.

Middle Mouse Button (wheel) (RFré (BE) )

Drag the view with the middle button held down. The wheel can be
rotated at the same time to zoom the view.



Chart(EZ)

The Chart window displays the current active path.

hait - Pathl on CamBlankCylinder |

50 e —
_ CHARTITYPE SEtECTOR —— CHART AREA
Lraphicengel Fﬂ:’ﬂ N i -.-.-. PP R ey .y
2 FAT Dimplacement 5 cam 1 I I I
seighe: 1010
\q A0 00 1800 1T I60.0
N CHART READOUT Cam Aot (345)
13 o~
/’ b MOVABLE SLIDER BAR
Melocity ot ] -l E—— |- kA { e e—
21,155 Viiosdy (@ e \ S i
anghy 18010 \\h-_-ﬂ-{/
A om SO0 1800 3700 3600
Cam Angle (5451
W I A N
I ™, ! A}
e s L o AR E'.‘- i . . 4_-' '-._l \
30 250 Acoskeston @ cam 1 N Ik '
sgle: 18010 \ /
. P
ABar S o
oo 00 1800 1T I60.0
Cam Anghe {degl
T i /,«—x‘\
St = a / - T -
36425 Py ® R '
ST 1 . % rae
) —
BE 4o a0 180 LY 3600
Cam Angle {deg)

Displacement, velocity, acceleration, pressure angle, torque, normal force,
radius of curvature, stress contact and pulse (jerk) may be selected for each of
the 4 charts. In addition, the top chart has a layout chart. This shows the
displacement of each of the segments in a straight line rather than the

displacement cu

rve.

Each of the charts has a slider bar that can be dragged to a new position. The
box on the left of each chart displays the angle of the cam slider bar and the
value associated with that angle. To drag the bar to a new position, place the
cursor over the line, hold down the left mouse button and drag it to a new

position.



Machine Layout(¥1¥45 &)

The Machine Layout window can display 6 different cam paths at a time.

Lo
Canflah C phrades]

Pl
Ddnge @ Ddeg

Lol Lard oo

Pah

Dirga & 1 Doeg

Dhegle @ |1 Doy

Path

g 85 |0 Doy

Pyt

0 g 8 | 1 Doy

-

\\_ﬁ:{,.ﬂ-’"’fﬁ; H""-u'\-h.._\_\_\_
- CAM SELECTOR e

\ T
PATH SELECTO B

e

_——"_'_'_'_ ____-———_
- —
CAM SEGMENT

SEGMENT TERMINAL




Cam Design 101(/4# 1)
Common Cam Design Errors (& R & iH485R)

Under cutting("F ) %)

Under Cutting is a condition that presents itself often in cam
design. Designers are almost always constrained in the amount
of space they have to create a cam of adequate size. CamTrax64
can visually help find these problem areas.

Under Cutting of a Disk Cam

Changing any number of the cam and path parameters can help to
rectify these occurrences. For example:

Smaller cam follower

Larger cam

Additional segment angle

Increasing the offsets

Motion types that should not follow one another

Cycloidal to cycloidal

Harmonic to cycloidal



Configuring a Constant Velocity Motion Type (it B &% B iz 51K R)

Parameters:
Cam RPM: 60
Cycle time: 1.00 seconds
Minimum constant velocity displacement required: 3.50
inches
Constant velocity speed: 16.00 inches per second

Start a new cam by opening the Sample Cams>Single Dwell>Disk
sample cam.

Change the first motion type from Cycloidal/Harmonic to
Constant Velocity.

Edit the Configure Constant Velocity dialog window by clicking
on the Edit button to the right of the motion type.

In the b paragraph, change the Accel_Decel_Type from Cycloidal
to Cycloidal/Harmonic.

Change the Velocity of CV to 16.00 inches per second.

Note that the Displacement line is charted without any acceleration
or deceleration. This would make an unacceptable cam motion.

Try changing the End Offset from 6.0000in to 5.7500in, and then
reopen the Edit dialog window. Note that there is now a small
section of acceleration and deceleration but the Displacement of
CV is at 3.42in which is less than the 3.500 minimum required.

Close the dialog window and change the End Offset back to
6.0000in and change the End Angle to 110.0 degrees.

Reopen the Edit dialog window. Check that 16.00in/sec is
specified for the Velocity of CV. Note that the Displacement of
CV is at 2.82in, which is far below the required 3.5n inches.
Close the edit dialog window and change the End Offset to 6.50in
Reopen the Edit dialog window. Check that 16.00in/sec is
specified for the Velocity of CV. Note that the Displacement of
CV is at 3.982in, which is above the required 3.5n inches.

The Displacement at CV can be reduced by changing the End



Offset to 6.30inches. The will provide 3.52 inches of constant
velocity displacement at 16.00in/sec.

File:

g0 = _ '

Syrmmatrical
b_Aoceieraton_Depscene 0141030
&g nigration_snghy 15344 deg

4_Decelermen Daclacems 043210
#_Decslerston_ingie 1L deg

L =
Displacamnant -

«o_Nelocity_od_CV 17 & Carcel

Thie weiecity 0 the CONBSaNT veiooly BeChon. M“m '5""",: II

Other changes to the cam parameters will be required to reduce the
pressure angle.



Configuring a Terminal Velocity Motion Type(Fit B £ 3% ® iE 5 28 7)

The CamTrax64 Terminal Velocity motion allows the designer to
insert a section of constant velocity into a standard cam motion. The
section of constant velocity may be inserted near the beginning or
the end of the motion.

To put it simply, CamTrax64 calculates the velocity along the
motion until it finds the velocity that matches the constant velocity
value. It uses that constant velocity for the prescribed distance and
then completes the standard motion.

The type of motion used within the terminal velocity will affect the
amount of cam angle and offset before the start of the constant
velocity.

=5 Configues Terminal Velocity

File
B4l
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E & Conligure

2 d_Conslard Welceily Paramelers
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f_Angls_of_TV 30 000Gy

ot Typa

[harscamant -
d_Velocity_sl_TV

4 854 Diagincament (5 segment
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The above example is from a 90 degree segment that starts at 5.00
offset and falls to 1.00 offset.

The properties in bold maybe changed by the designer.

Select the Motion Type to be used for acceleration and
deceleration.

Select either At Start of Segment or At End of Segment for
the placement of the section of constant velocity.

Changing the Displacement of TV will also change the
Velocity of TV value.

Changing the Velocity of TV will also change the
Displacement of TV value.




Changing the Time of TV will also change the Angle of TV
value. The value entered must be less than the segment time.

Changing the Angle of TV will also change the Time of TV
value. The value entered must be less than the segment angle.

The Chart Type drop down box allows the user to select between a
number of different chart types to be displayed in the graphic
window.

The magenta slider bar can be dragged left and right. VValues for the

position of the slider bar are displayed in the text box below the
graphic window.
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