Cenon
The CAM User's Guide
Version 3.80

by Georg Fleischmann
Copyright ¢ 2002-2005 by vhf interservice GmbH
http://www.vhf.de

December 1, 2005


http://www.vhf.de




Contents

1 General Information 7
1.1 AboutthisBook. .. .. ... .. ... .. .. .. ... . ..., 7
1.2 The history of CAM withCenon . . . . .. ... ... ... .... 8
1.3 WhatcanyoudowithCenon . . ... ... ............. 9
1.4 OtherproductsaroundCenon . . . . . ... .. ... ... .... 11

1.4.1 Engravingsystems and Routingsystems . . . ... .. .. 11
142 Tools . ... .. . 12
1.5 Installation . . . .. .. . ... 13
1.5.1 InstallationonLinux . ... ... .............. 13
1.5.2 Installationon Apple (MacOSX) . ... .. ... .. ... 14
1.5.3 InstallationonOpenStep . . . . .. ... .. ... .... 15
1.6 Licensing . . . . . . . . . e 16
1.7 InitialOperation. . . . . . . . . ... . .. .. 17
1.8 Support . . . .. e e 18

2 CAM with Cenon 19

2.1 Methodology . ... ... ... . . ... 19



CONTENTS

2.2 Outputofagraphic . ... .. ... .. .. .. ... ... ... 20
2.2.1 Importofthegraphicle ... ............... 20
2.2.2 Creation of layers - partition in several productiomtsi. . . 21
2.2.3 Settingofthetools . .. ... ... ... .......... 25
2.2.4 Assignment of the toolstothelayers. . . . . . ... ... 26
2.2.5 Positioning ofthe machine . . . .. ... ... ...... 30
2.2.6 Startingtheoutput . . ... ... ... .. ......... 33

23 PickOut. . . .. ... 34
2.3.1 Preparation ofthegraphic . . ... ... ......... 34
2.3.2 Selectionofthetools . . . ... ... .. ... ....... 35
233 Example . ... ... ... 37

24 CreationofReliefs . . . ... .. ... .. .. ... . 40

Reference part - the functions of Cenon 43

3.1 Preferencessettings . . . . .. ... .. ..o 43
3.1.1 CAMPreferences. . . . .. .. . .. ... .. ... 44

3.2 ThemenusofCenon . ... .. .. .. ... .. .. ....... 46
3.2.1 TheDocument-Menu . . . . .. ... ... .. .......: 47
3.2.2 TheFormat-Menu . .. ................... 48
3.23 TheTool-Menu . ... .. ................. 49
3.2.4 TheDisplay-Menu . . . ... ... ... ... ... ... 50

3.3 TheCAM-Panel. . .. .. ... ... .. .. .. .. ... ..... 51
3.3.1 Layers. . . . . . .. 53
3.3.2 ToolManagement . . ... ... ... .. ... ... 61

3.3.3 Machine-Control . . . . . . . . . . . .. . ... ... ... 66



CONTENTS 5
3.3.4 ThePositioningMemory . . . . ... .. ... ... .... 69

3.4 Layers . . . ..o 70
3.4.1 TheClipping-Lage . . ... ... .. .. ... ....... 71

3.4.2 TheFittingLayer . . . . ... . ... ... ... .. ... . 76

3.4.3 ThelevellingLayer .. ... ................ 77

3.5 Barcodelmport . . . . . ... ... 78

4 Device Con guration 81
4.1 GeneralInformation. . . . .. .. .. ... .. 81
4.1.1 Creatingyourowncongurationles .. ... ....... 81

4.1.2 ImportantNotes . .. ... ... ... .. ... ...... 82

4.2 Output Devices (CNCcontroller) . . . . . .. ... .. ... ... 84
4.2.1 General Information . . . ... ... ... ... ...... 84

4.2.2 Commandsinthecongurationle .. .. ......... 84

5 Appendix 97
5.1 Whatyou should know abouttools . . . .. ... ......... 97
5.1.1 Reasons for more cuttingedges... . . .. ... ...... 97

5.1.2 Reasons for few cuttingedges... . . . ... ... ... .. 98

5.1.3 Cross Section: . . . . . ... 98

5.1.4 Working Parameters . . . . .. ... ... ... ..... 99

5.1.5 GeometryandDimensions . . . .. ... ... .. .... 101

5.1.6 More Information / wheretobuytools . . . . . ... ... 102

5.2 Filesanddirectories . . . . . . . ... ... o 102
5.2.1 Cenonprogram . . . . . . . ... 102



5.3
5.4
5.5

5.6
5.7

CONTENTS

5.2.2 Library . . . .. 103
Errorand WarningMessages . . . . . . .. .. ... ... ... 104
Keyboard Commands . . . . . . .. ... ... ... ....... 108
Frequently asked Questions . . . . . . ... ... .. ...... 110
551 CAM . . . . e 110
552 CAMProduction . . ... ... .. ... ......... 111
SerialCable . . . . ... ... .. . ... 113

Glossary . . . . .. 114



Chapter 1

General Information

1.1 About this Book

This documentation serves as a reference of the CAM furstdCenon. It is ment
as a reference guide as well as a working guide.

Depending on your computer system (Linux, Apple), thereddferences in the look
of the user interface. To avoid bitterness, this book islalée for both interfaces, so
everyone whether using Linux or Apple should be happy. Thiagedentical in both
variants of the book, just the images show the prefered ana/kmuiser interface.

The various computer systems (Linux, Apple, OpenStep)siisa some differences
in the directory structure. This information is always giver all systems.

This book was created using’X on Linux. The colorful cover page was designed
using Cenon.

All trade marks like PostScript, Adobe lllustrator, HPGLXB, Gerber, Excellon,
Sieb&Meyer etc. belong to the respective owners.
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1.2 The history of CAM with Cenon

CAM is how Cenon started in the rst place at the end
of 1992 and is one of the major strength of Cenon. As recestiy éhe year 2000
with the beginning of the restructuring of Cenon for the ndattfiorms Linux and
Apple, Cenon was converted to its new modular layout.

Since version 3.60 of Cenon, the CAM functions have their avadule. This gives
Cenon a great new exibility. The CAM functions have gaingdtbis step and were
improved greatly.

With the separation of the CAM module it was possible to makedD free software,
making it available for a large audience. With this step weéhto improve the
guality and spread of Cenon in a way not possible before.
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1.3 What can you do with Cenon

(model created with Cenon)

CAM was the rst application of Cenon. That is how Cenon sdrt Since 1993
this important application of Cenon has been continual eoéé and improved. To-
day, Cenon is at home in almost all areas of CAM. From enggaefmame plates,
signmaking, to industrial serial production reaches theebaf installations world
wide.

Key Features

automatic tool radius correction to inside or outside
Pick Out function for high precision engraving

Relief function on raster images for production of thremesional relief im-
ages

Drills, threads, sinkings
Stepwise processing of dipping depth in exible steps
optional settlement

Webs to support parts during manufacturing
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selektive processing

Precise interactive positioning of machine

Teach-In

Tool management

Output on HPGL- and DIN-66025 compatible devices

expaned User Guide

Examples of applications
Sign making (Milling, engraving, cutting of any kind of adtisings)
Engraving (door signs, goblets, coining dies, ...)
Industrial engraving (type plates, labels, signs ...)
Electronic (front panels, switch boards, prototypes afifgd circuit boards ...)
Model Making (models of buildings, industrial appliance} .
Fine Machanics
Cutting of sandblast foils or cutting of foils for polishimgptical glasses
Production of individual operation panels
Cutting the contour of single CDs
Production of dashboards

you name it
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1.4 Other products around Cenon

This chapter introduces some products and services aroamoinC

1.4.1 Engravingsystems and Routingsystems

vhf camfacture offers engraving- and milling machines, aihivork perfectly with
Cenon and make lots of fun, if you like really hand-screwegpliaptions.

All vhf systems offer 3 full axes, which can be positionedepdndently. Therefore
the machines are ideal for engraving as well as drilling anting. The precision of
1/100 mm grants for exact results.

The modular construction of the machine allows assemblydoir special require-
ment, and keeping future extensions open. Even existindnim@s can be extended
with vhf components.

Take a look at the web siténitp://www.vhf.de ) or contact vhf camfacture
directly.


http://www.vhf.de
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1.4.2 Tools

What would be the production without tools. vhf camfacture & great job and
provides carbide tools in their internet shop since 1997 &&n get there everything
making chips, and shipping is world wide.
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Go to http://www.carbide-tools.com to nd tools and related stuff. You
will also nd a free service calculating the right revolutiand feed for your tool and
material.

1.5 Installation

The installation process for Linux, Apple and OpenSteped#fslightly. Please read
the section for your System.

Here we describe the installation of the executable packagy. If you want (or
need) to compile Cenon yourself, take a look at the le INSTAbside the source
tree.

1.5.1 Installation on Linux

1. log in as user root

2. Insertthe Cenon-CD and mount the CD. Then change to teetdiy 'Linux.
i386. CAM' or 'Linux . ppc. CAM', depending of your architecture. If you
downloaded Cenon, you can skip this step.

3. You will nd a RPM package. Install it with the installatidool of your Linux
distribution, or enter the following command in a terminaé¢h:

rom -Uhv Cenon *.rpm

4. To start Cenon go to the folder /usr/GNUstep/Local/Aggtions and start
Cenon with a double click. If you don't have GWorkspace rungnyou can
start Cenon by typing 'openapp Cenon' from a shell.

If this is your rst installation, Cenon will ask you for a lense key.
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1.5.2 Installation on Apple (Mac OS X)

1. Insert the Cenon-CD and wait until the CD-Symbol appearthe Finder.
Then click on the CD-Symbol and goto into the directory 'AppPackages
CAM'. If you downloaded Cenon, you have to unarchive the dimaded le
instead (double click).

2. You will nd a package with the name Cenon.pkg. Doubleklibe package
to start the installation.

3. The installer appears, where you have to authorize ybasadministrator.

4. Then you can start the installation process by con rmimg different stages
(Introduction, Read Me etc.). The les are now extractedrirthe le and
copied to your hard disk. This takes a few moments.

5. If you have a previous version of Cenon already instatleglinstall programm
will notify you. Just continue the installation.

6. After the package is installed, you can start Cenon. Tddo go to the direc-
tory '/Applications' and start Cenon with a double click.

If you have installed Cenon the rst time, the license parpgears. Here you
can license the program, or you can run Cenon in demo mode.

7. Your CNC controller usually has a serial interface to bensxted to the com-
puter. Since newer Apple computers doesn't provide a serafface, you
need an USB adaptor - usually this is a adaptor from Keyspan:

http://www.keyspan.com

Install your Keyspan adapter and the driver software asngineghe adaptor
documentation. To be sure that everything works, you carnthestSerial As-
sistant' coming with your Keyspan adaptor.

If you have problems, you can check the device entry (#DEMhaCenon
device con guration (Kapite#t.2). The device entry must be equal to the de-
vice created by the USB adaptor (/dev/tty.USA...). The ceviin the Cenon
con guration provide a wildcard *' to allow automatic dese expansion.



1.5. INSTALLATION 15

8.

Tip: If it happens that the serial device hangs (e.g. no devicense&cted),
than you can unplug the USB adaptor to regain access. Yousmthe
cu device instead of the tty device to avoid the hanging ofliéwace and
Cenon in this case.

To come into the pleasure of importing PostScript or PDés,lyou have to
install GhostScript. You can get a version of GhostScriptrfithe same place
where you got Cenon, but any other version of GhostScridtdailthe job.
Double click on the GhostScript package to start the iretialh.

1.5.3 Installation on OpenStep

1.
2.

Log in as user root

Insert the Cenon-CD and wait until the CD-Symbol appeatise File Viewer.
Then click on the CD-Symbol and go into the directory 'Appleackages
CAM'. If you downloaded Cenon, you have to unarchive the doaded le
instead (usually a double click should work).

You will nd three packages, which you have to double clmke after the
other. The names are:

(@) Cenon.pkg
(b) CenonLibrary.pkg

For each package a window will appear, where you havectk oh Install.

. Then another window appears. Just click on Install orgpEager. The les

are now extracted from the le and copied to the hard disk.sTthkes a few
moments.

If you have an old version of Cenon already installed theailhptogramm will
notify you. Just continue the installation.

. Wait until the rst package has been nished before ingtglthe next one.
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7. After all packages are installed start Cenon as user fi@otlo this, go to the
directory '/LocalApps' and start Cenon.app with a doublelcl

If you have installed the CAM version of Cenon for the rst gnthe license
panel appears. Here you can license the program (See thesewiin) or
decide to run it in demo mode.

1.6 Licensing

In the Info menu of Cenon you can call the licensing panel. Téietime you start
Cenon it will appear anyway.

In the following panel you can see the id of your computeraBéesend this id to vhf
to get a password.
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Please enter (or copy) the password into the password elgknTenter your name
and address.

Finish the licensing process with a click on OK.

1.7 Initial Operation

You will nd Cenon in the application folder. Double click ahe Cenon.app to start
Cenon. The CAM module will be loaded automatically.

In the library folder of Cenon you will nd some examples: Tfwder 'CAM/Jobs'
provides some examples of Jobs.

The library of Cenon resides in slightly different placespdnding on your system:

OpenStep: /LocalLibrary/Cenon
Apple: /Library/Cenon

GNUstep: /usr/GNUstep/Local/Library/Cenon
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1.8 Support

User guide We try to keep the user guide practical and fulhérimation. The

WWW

Mailing list

eMail

Bugs

user guide should answer most of your question.

You can nd information about new versions and an up-tdedFAQ
(frequently asked questions) on our Website:
http://www.cenon.info

In the mailing list of Cenon, you can ask quessand exchange your-
self with other users of Cenon. To subscribe to the mailisigylbu can
go to the Support page of the Cenon internet site.

Direct support for the CAM version is offered by vhf ciatture. The
best supportis possible by eMail, as you can attach exantgdesasily
here.

If you nd a bug, we are thankful to receive your bug-repdVe will
try to x serious bugs for the next release.



Chapter 2

CAM with Cenon

2.1 Methodology

In the following we will give you a short overview of the funa@ntal procedures for
the output of a graphic. In the following sections you can detailed information
about all the (possible) operations.

Import of a graphic

Creation of layers for every necessary operation Distigoubf the graphic to
the right layers.

Setting of the tools that you want to use.
Allocating of the tools to the layers. Setting of the dip dept
Positioning of the machine. Starting of the output.

19
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2.2 Output of a graphic

In the following we show you all the single operations to waikh a graphic le on
your milling and engraving machine. Our example is an imgubgraphic- le that is
not edited.

Editing: The editing-functions of Cenon are described in the Cenom rbaok
beschrieben.

2.2.1 Import of the graphic le

First you have to load the le. It can have Postscript (EPS ¢y, APGL, DXF,
Gerber or DIN format. Cenon recognizes the format autorayicYou only have
to choose the command "open” in the le-menu and select thlet rie from the
graphic- le-window.

Menus: The description of the several menus you can nd in sec8i@d and in the
Cenon main book

For our example we want to load a Adobe-illustrator le. THesbelongs to your
delivery extent of your Cenon version. Itis installed auédically in the library path
in the home-register of the user. Go to path: Library/CeBaamples/ai and load
the le "high tension.ai" that looks as follows:
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2.2.2 Creation of layers - partition in several production wnits

Several production steps are necessary to work with suchghgr le on your en-
graving machine In this case there are at least two - the eimgraf the ash and
the bordering and the milling of the sign out of the basic mate These different
operations are distributed by Cenon to different layers.

First you can choose another color for the grey graphic-Gpen the inspector. It
offers you information about the selected graphic- le amdiycan alter it. You can
nd the inspector in the menu tools (entry inspector). Whenelement is selected
the inspector shows the position of the crosshair. Clickhenduter contour of the
graphic. In the inspector a eld appears that shows the aufithe selected element
(here light grey).
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Inspectors: You can nd further details about the inspector in the Cen@imiook.

Click on the outer frame of this eld. You get the Color-Paméth different options
(you get the same window when you choose the entry coloreimémnu tools). Here
you can choose a shining yellow that suits for a warning signa

Although black would be o. k. for the ash and the frame it'sttee to choose a
brighter color because Cenon shows the ways of the toolsralsiack. To be able
to see the difference it's better to choose grey.

After you have chosen the colors it's time for the CAM-Panag¢parate the different
operations. Open the CAM-Panel in the menu Tools (if it's opén already). The
CAM-Panel consists of "index cards". When you click on theneaf one index card
it is taken to the foreground and you can start the setting.
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To separate the operations to the different layers you laebdose the index card
layers. With this panel you manage the layers, say the difteoperations of your
graphic le. At rst there is only one layer in the layer panehich is called : no
name. On the left in this bar/line there are 4 different icaith which you can
in uence the design and the path calculation. The numetiahle on the right next
to the icons indicates the dip depth of the tool, on the right gan see the name of
the layer and on the right to the layer you can see the selémtédin this case you
cannot see a tool yet because none has been selected yet).

The name of the layer (here: Layer 1) should describe theeotisp operation. In
this case you can enter e.g. "milling" for the layer that eard the outer contour
(don't forget to con rm the input with "enter"). You can edite name in the small
eld on the right of the window. Then you have to create a selddager that contains
the engraving. Click on the button new and you get a furthggrlaYou have to give
this layer a new name, too, e. g. "engraving".

Now you can select the elements you want to engrave in thehgrapndow, the

frame and the ash (by pressing the Shift-key during thigegbn you can choose
more than one element (at the same time). Then you can seéesetond entry (en-
graving) in the layer-panel and click on Move to Layer. Thi move the selected
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elements to the current layer. Now you have separated thep&amtions milling
and engraving successfully.

You can let Cenon carry out the operation for you (distriibtedifferent elements
with different colors on different layers. Therefore yowéao switch on the button
import colors on the layers in the window preliminary sejrbefore you import the
le (you get to the entry preliminary settings from the memfiormation.)- So you
can spare a lot of effort later.

Now you can set some further parameters; therefore you @thascons.

& The eye on the left shows if the layers are displayed/showheMthe eye is
closed the layer is not shown. Especially for control pugsose recommend to fade
out some of the layers to be able to check whether the singheezits are on the right
layer.

& With the small pencil you can decide whether a layer is etbtab not. When
you break the pencil you cannot change/transform/altelayer any longer. So itis
also protected from unintentional actions.

& With the color-pot you can decide whether the output of thyedashould be
lled or not. In our case the engraving layer has to be lled(ped-out pot) and the
milling layer (outer contour) is not lled.

[ You can set the radius-correction with the last of the foong For the milling
layer you have to carry out an outward correction and for thgraving layer an
inward correction. It's important that you choose the sanmaenéter for the tool as
for the operation later because the radius correction amddlculation of the Iling
alogarithm goes by the diameter of the chosen tool.

Some of the setting possibilities (and other special sgdjithat you can carry out
with the icons you can also nd in the window layer-detail®(yget there with the
details button). When you click on layer in the layer-detgilinel you get back to
the layer-panel. But rst you should set or check the needetst

Details: You can nd further details about the Layer-Panel in sec8d3 1
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2.2.3 Setting of the tools

This panel shows the content of the current tool-magazinere you can delete
existing tools and add new tools. With the pop-up-menu youateose a different
tool-magazine and from there you can select a tool for theé oysration. The tools
go by the ability to carry out a tool-change automaticale(plot-magazine).

When you click on parameter you can see the characteridtibge selected tool and
you can adapt them if you want. In any case you have to chedkritet parame-
ters correspond to the actual values of your tools. If nohgeat according to the
instructions.

When you use different tools you should also mind that alttioés must be chucked
in in the same height. Otherwise you have to set the z-positewly after every

tool-change because you de ne the scratch-height with therzact value in the

disposition-control-panel. Use only tools with stoppimggrthat are assembled in
the same height if possible. If this is not the case with eteoyyou have to do the
following:

Click on the button parameter in the Magazine-Panel. THevahg panel will show
up:



26 CHAPTER 2. CAM WITH CENON

Here you can nd the entry z-offset (among other entries)ththis entry you can
enter the difference of the height to the biggest tool (theesa-contact has to be
xed with this tool). If the longest tool is 38mm from the stpipg-ring to the top
and the actual tool is only 30 mm you have to enter 8 to the zetffYou can use the
adjustment button to determine the scratch depth by tryirig o

Details:  You can nd further details to the tool-panel in sectidr8.2

Tools: Interesting information about the tools, the selectior, ¢hlculation of
the rotary frequency, forward feed you can nd in secttot

2.2.4 Assignment of the tools to the layers

After the adjustment of the tool parameter you have to assigol to every layer
and adjust its dip depth into the material. Therefore clicklte Layer-Panel again.

Soloz s

On the right next to the red icon for the radius-correcticmmsimerical value (presently:0).

This value indicates the dip depth directly from the surfaxte the workpiece. For
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the engraving some tenth of a mm is enough to get through pmdst layer of the
material. You can adjust the dip depth either with the heltheftwo arrow buttons
or you can enter the numerical values directly in the eldvestn the two arrows.
For the layer that is milled you have to enter the thicknegsh@imaterial so that it is
completely cut during the milling operation.

With the pop-up-menu next to it you can select the tool witholhthe next operation
should be carried out on your engraving machine. Mind thatsmter the right tool
diameter because it is needed for all the calculations. dItobols that are in the
actual magazine are shown.
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When you nally click on output in the Layer-Panel you can $ee drive-ways that
were calculated by Cenon. They lay black over the originapgrc. If it's hard to
see the drive-ways it might be better to enlarge the displ&grefore you can nd
a pop-up-menu on the lower border of your graphic window withich you can
choose the zoom-factor. The best way might be to click on thgmtying glass.
Then you can drag up an area of the graphic window that is gediato the whole
size of the graphic window.
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Graphic window: Further details about the graphic window you can nd in the
Cenon main book.

Your Layer-Panel should look almost like this when evenythis correct:
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2.2.5 Positioning of the machine

Now the preparation is nished and we can now start to go imtwdpction of our
graphic: take an appropriate multilayer plastic board (@@ommend to take one
with a yellow top layer and a black basic layer). Now you caunaththe board onto
the engraving machine.

Now we come to the third part of the panel namely the machin&@b Click on
the appropriate index card and your window looks like that:
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In the machine control you set the starting point where themme is supposed to
start the operation on your workpiece. You can move the nmaotlirectly when you
click on the appropriate arrow buttons. If you want to enker positions manually
don't forget to press the Enter-button to drive towards thsifon. But Attention:
as soon as you press Enter or click on Set Position the maaiwes to the given
position. If you give a wrong position (especially for z)gtould lead to damage of
the spindle or the workpiece.

That means it's better to set the starting position with tfieva buttons for X, Y, and
Z. Move X, and Y to the lower left of your working piece, themder Z down to the



32 CHAPTER 2. CAM WITH CENON

surface, so the surface is almost scratched but isn't. Wieerclick on the arrows
and press the Ctrl-key at the same time the machine is posdion 1 mm steps.

The move height (or ight level) should be set to a secure @altihis is the height
the tool will move above the surface of the working piece.

Use the memory for the positioning! Especially when you havet of workpieces
of the same size we recommend to justify the workpieces asitteestop and take
the saved starting position when you work with a workpiecthefsame size.

To save a position move to the starting position in the macantrol-Panel. The
choose the index card Positions. Now you are in the positiemaory management.

Click on the pop-up-menu and choose the last entry New BasiGenon takes over
the current position from the Control-Panel and calls it: TWRLED. You can edit
this eld and give it a proper name. Later you can recall theesigposition , watch it
and nally move the machine directly there by clicking on $etsition.

As we already mentioned please mind that the Z-position idowlow when you
move to saved positions (e.g. when you use another pad): y¥dtehave clicked on
"move to the position” you get back to the Control-Panel enstically.
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Details:  Further details about the Control-Panel and the positiomang you
can nd in section3.3.3

2.2.6 Starting the output

Finally you can work with/on the workpiece. With the stauttion the output starts/begins.
Before it'll begins it'll ask you to chuck the appropriatedlo Therefore the z-axis
moves to the zero position.

Depending on the system you use Cenon will start the spindienaatically after
you have chucked the tool and left the dialogue box. If youmdle is not equipped
with an automatic start you must switch on the spindle bejore press OK in the
dialogue box!

The machine starts to work on the workpiece. The machiné&gtawork according
to the sequence of the layers you have set in the layer-ptraimeans in this case
the machine starts with the outer contour.

If you want to change the sequence act this way: the machilyenmrks on layers
with open eyes. When you want to start the output with theimaighut the eye of
the milling-layer and start the output. In a second openayiou can open the eye
again and shut the eye of the engraving-layer.

A second possibility to give out only special elements islest the wanted elements
in the graphic window. Then choose the entry selection inldlger-panel. If you
press start only the selected element will be given out.
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" al
(" Selection

When the machine is ready after an operation the z-axis nua@sto zero-position
and asks you to change the tool until all the layers are ready.

2.3 Pick Out

The function Pick-Out was developed for the manufacturaarhgs. Therefore you
have to mind a few things.

2.3.1 Preparation of the graphic

The pick-out will clear the black elds of the graphic. Thaeans you have to create
a negative picture of your graphic. Your graphic appears thewhite color on a
black background. The black background is cleared whileggthehic is lled. The
outline of the stamp must lay within the negative graphictsat pnly the original
graphic remains raised.

You can also calculate the drive-ways f@ster images(e.g. TIFFs) during the
pick-out. To get a good result you have to scan the graphgdoithan how it should
appear later. In the Cenon program you can reduce the sike twiginal size again.
You should scan the graphic at least 4 times bigger than tiggnal size so that
Cenon is able to work with it. After you have dragged your ¢niapnto the graphic
window you can start scaling the graphic in the transforamapanel (menu work,
entry transform).

The bigger you scan your graphic the more exact is your réstihlso the longer is
the calculation-time. You need a negative picture of yoapgic here, too.
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2.3.2 Selection of the tools

The Pick Out corresponds mainly to the inward tool-radiog-ection. Additionally
the tool is raised in the edges and in parts that are too smealeate an exact picture
of the graphic on the material best as possible.

The right choice of the tool plays a very important role besesilne Pick Out can only
be carried out with conical tools. Four values are decisivelfe choice of the tools:

maximum diameter

diameter

acute angle

wanted dip depth
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d3

d2 maximum diameter

a dl diameter
a acute angle
a1 h  dip depth
a2 d3 calculated angle

Cenon calculates the effective diameter (d3) of the toohftbe dip depth (h). The
drive-way is calculated with the effective diameter (d3)h&d we come close to an
edge the way to the edge is searched and the diameter (d3uiseet as necessary
by lifting the tool. The maximum accuracy in edges is deteediby the diameter
(d1). The same goes for passages that are too small for thenmexdiameter (d2);
the diameter is reduced until it is small enough to go thraiighpassage.

The tool is supposed to get through every passage with teete# diameter (d3)
(calculated with the dip depth) so that the tool has only ttfted in the edges. Too
small parts on the graphic should be avoided if possible.
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2.3.3 Example

The example of a stamp will show a practical example. The gtaas an original
width of 34 mm and a text height of approximately 4 mm.

As
we want to make a stamp, the motive is mirrored. The red areteiexample will
be removed, the white text will remain.
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Layers and Tools

The PickOut offers two layers. The rst layer is responsifdethe actual pick out
process. The second layer is lled and makes the rubout.

In the example a conical tool is used with 0.2 mm tip diametel atip angle of 36
degree. The rst tool must be conical!

For the lling, the example uses a conical tool too. It haspadiameter of 1.0 mm
and 36 degree tip angle. The tool for lling may be cyclindtic
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The result is a complex |l pattern. The images shows the avigg tracks of an
enlarged part of the screen. The three processing stepkearty wisible:

1. rough lling using the lling tool
2. ne lling using the pick-out tool

3. pick out
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2.4 Creation of Reliefs

Using the Image Inspector you can enable the relief fundboan image. If you set
the relief switch, the outputis calculated as a relief wittegresenting the grayscale.

The colors of the image now represent a Z-level. Black cadaubbed out using
the dip depth assigned to the layer (see se@i@nl). For white color the material
is not touched - the cutter moves at surface level. The geaplprocessed in rows

and columns with varying depth. All colors between are gedeld in three possible
ways:

Here you can select the kind of graduated processing of tagem

Linear The gray levels are processed in a linear way

Circular The gray levels are processed in a way that a lineahugtion
results in a circular cutting of the material.

Logarithmic The gray levels are processed logarithmic.
The image used for producing a relief should be a grayscagenn a rather high

resolution (e.g. 300 dpi). After importing the image inton@a, you have to scale
down the image to the needed size (the tool diameter shoukt several pixels of
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the image now). As a rule of thumb, the image should be redatkshst by a factor
of three. To do that you can use the Image Inspector or thesfaam-Panel. The
thinner the tool you use, the more you have to reduce the $ibe amage to get the
best results.
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Chapter 3

Reference part - the functions of
Cenon

3.1 Preferences settings

You can reach the preferences panel with the menu entryeRmetes' from the
menu 'Info’. Here you can set basic settings for Cenon anthislules. The Cenon
preferences are placed in different tab pages, which carleeted by the row of
icons on top. The icon to set the CAM preferences displays @ @dchine.

43



44 CHAPTER 3. REFERENCE PART - THE FUNCTIONS OF CENON

3.1.1 CAM Preferences

In this pop-up-menu you have to select the appropriate petexrie for your ma-
chine. Please have a look at secttb@for the creation of your parameter- les or the

adaptation of existing les.

This option determines, whether the CAM panel will be digpthat start-up of the
application.
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This uses raster algorithms to render the output paths. thkes more time and is
usually of less quality. However, if you have extreme ddies option will calculate
what the normal algorithm can't.

Here you can enter whether the machine should move back tstdhéng position
after the output of your data or not. Otherwise it'll stoplat tast entered coordinate.

Activates the contour Il algorithm, and disable the nornikalgorithm. The con-
tour Il lls along the contour of the graphic, instead of miong back and forth.
Usually the normal Il is faster on most machines, but the toam Il might look
better at the end.

Enable this entry, if you want Cenon to increment your semisthbers automatically
after each output. This works for batch production as welbasingle peaces.
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If you enable this option, the moves between the objects ptienzed automati-
cally. As this prevents yourself of adopting your own ordgyu can disable this
feature. You will still be able to let Cenon optimize the ms\®/ using the menu
entry (Format Optimize Moves).

If this switch is activated, the isolation tracks of PCB ptgpes will be chamfered.
This means, that tiny copper chips are removed at positiaimssiiarp angles.

3.2 The menus of Cenon

In this section we will describe the functions in the ordethaf entries in the menu.
When you look for a special information about a special eptny can surely nd it
here.



3.2. THE MENUS OF CENON a7

3.2.1 The Document-Menu

Open Barcode

Import ASCII...

Save Output...

With this menu entry you can load jobs via a cfaie,
example a barcode. The menu entry does only exist, if
the corresponding feature is con gured. See secBdn
for more.

Here you can load an ASCII le. This can be dse pro-
duce different signs of the same geometry in a mass pro-
duction. The function is already explained in the Cenon
Reference Guide.

Here you can save the data in a le instead radisg
the output directly to a machine. The same setting and
starting positions are used (as when you send it directly
to an output-machine).
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3.2.2 The Format-Menu

Bring to Front
Send To Back

Optimize Moves

Working Area...

With this menu items you can move objects to thees fo
ground or background. So you can in uence the se-
guence of the display. When an object cannot be selected
because it is hidden, you can put on the others with this
command.

The selected graphic object can be send all the way to
the back or front, or just a single graphic object further
to the back or front.

The order of the graphic objects determindes the order
objects are process on output. If you have enabled the
automatic optimization of the output tracks, these entries
are disabled! See secti@il.1for more info.

The moves between working pieces can be dn
Therefor the order of the objects is changes like with the
entries obove.

You can display the moves with the Menu Displaghow Moves.
The Working-Area panel appears. Here yau eater

the size of the working area. The measuring unit of the
size is taken over from the Preferences-Panel.
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The working area is displayed as white background in-
side the Graphic-Window. If you open a new window,
the working area is preset to the size of the machine.

3.2.3 The Tool-Menu

The tool menu gives access to the different tool-panels ab6eSome items appear
only if the respective module is installed.

Batch Production...  The Batch-Production Panel appeasee bu can distribute
the graphic on the working area. The batch production is
already explained in detauil in the Cenon Reference Guide.

CAM-Panel... The CAM-Panel of the optional CAM module apgedhe
CAM-Panel is opened automatically after you have started
the program. It is used for the management of the layers and
tools and to control the machine. See sec8d

Teach-In Panel... The Teach-In panel of the optional CAM u@allows the
collection of positions from a machine. You can position a
plotter or machine over a template using the Control-Panel
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3.2.4 The Display-Menu

(section3.3.3. The positions then can be captured into the
document as a mark via mouse click in the Teach-In Panel.

The collected mark objects can be converted to 2-D or 3-D
lines from within the Teach-In Panel.

The items of this menu gardly depend on the loaded modules.

Show Directions

Show Moves

Show Tool Diameter

Here you can see the direction of the vectigrs
played as little arrows on the border of the graphic
objects. The output usually follows the direction
of the arrows. Since, the quality of output de-
pends heavily on the direction of the processing,
you should have an eye upon this.

This menu item displays the moves of the mas-
chine between different working pieces. The moves
are displayed as blue lines.

The tool diameter used for output is digpdl in
thickness of the output path. Usually the output
path is displayed with thin lines.
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3.3 The CAM-Panel

The CAM-Panel offers almost all management functions foMCXVith the different
areas the panel offers, you can manage layers, tools, gusi@nd you can control
the CNC machine.
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In this bar you can choose the functions of the CAM-Panelitiken index-card-box.
Depending on your choice the look and the setting posséslif the panel change.

You have got the following possibilities:

managing of the layers (see secti®B.])

setting of further details to the layers (see sec8d])
managing of the tool-magazine (see sec8dh 2
setting of the tool-parameter (see secttd.?

control of the output and the machine (see secB@3

management of the position memory (see se@i@¥)
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3.3.1 Layers

The Layer-Panel is for the management of the different Ry&he layers are used
by Cenon to separate the single steps (e.g. engraving ahdghil

" al
i Selection

Here you can choose whether you want to show the originalhgeatick next to
graphic) or the moving range of the tool (tick next to outpathhe graphic window.
When the output is turned on a new calculation of the outptlt igasstarted whenever
you change the parameter. To be able to work without any difies we recommend
to switch off the output while editing.

This area is the heart of the Layer-Panel. Here you can already out most of the
settings for the layers with the small icons.

& # \\jith the eyes you can switch on and off the display and/or titput of the
layer. A layer with closed/shut eyes is not displayed angwatigiven out. You can
use the little pencil to switch on/off the possibility to ethie layer.

7 &N layer with a broken pencil can not be edited and is therefoogected
against unintentional/unintended transformations/gkan

B & Here you can choose whether the elements of the presentdagdo be
lled or not during the calculation of the moving/drivingfsle way. A bucket that is
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poured out indicates that an element is lled so that the appate area is emptied
later during the engraving.

In the right image the element is lled. The output path isccédted for a given tool
diameter.

B B [ Here you can select the kind of tool-radius-correction. ¥an choose
between the outward correction, inward correction and moection and Pick-Out.
When you choose Pick-Out a new layer will be created for thiagl

On the left you can see a graphic that has been corrected ist\{railler-radius).
This operation is necessary when you intend/want to millgiaghic in its original
size out of the basic material. In the middle you can see ampbkafor an inward
correction of the miller-radius. This operation is necegsden you want to engrave
the graphic into the basic material. No miller-radius cotign is carried out in the
picture on the right. In that case the T would be reduced byuter contour/outline
by the radius of the used tool during the operation.
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This is an example for the pick-out. You can only carry out sharpening with a
conic tool. The sharpening is mainly an inward correctiont e tool is also lifted
appropriately in the edges and when the way is too small ataph/maximum radius
of the tool to make the picture as perfect as possible. Thistfon is used e.g. to
create hobs. It's very important to use the right tool when gbarpen to achieve a
perfect result.

Pick-Out: Further details you can nd in sectidh3

To get a tool-radius-correction that is as precise and cbae possible mind the
following:

Use only curves that are not too complicated. When the cuamesto extreme
the generating of the contour gets more and more inaccurate.
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right: wrong:
A path should not have any gaps between its single elements.

You should use not too many elements to create a graphic bethe outline
algorithm works faster and better then.

When the tool for the calculation is too big the outline of graphic is calcu-
lated wrongly in most cases.

Error messages that appear during the calculation of tlve dray are displayed in
the console window of the workspace-manager.

0.1z

This area shows the dip depth of the selected tools in thex|ayhe dip depth is the
distance that the z-axis from the scratch-height dips ineorhaterial (you can set
this in the machine Control-Panel (see sec®®.3. The measuring unit is taken
over from the Preferences-Panel. Here you can see the naime lajer.

engraving

You can enter the name into the edit- eld on the right of th@aaw. You get to the
panel layer-details with a double-click on this eld (seetsen 3.3.1). You can set
further settings for each layer here.

Einschrneider 1.0 mm

Here you can see the name of the selected tool. The tool cahdserc with the
pop-up menu. with a double-click on this eld you get to theolF®anel (see sec-
tion 3.3.2 where you can alter the parameters of the actual tool. Wioennyove
the name of the layer with the mouse and by pressing the €yrbk the same time
you can change the order of the layers in this panel and at¢sortter of the display
and output. Cenon gives out the layers in the same order psifpear in the panel.
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Therefore we recommend to work on engraving layers rst andut the outline in
the last step.

In this pop-up-menu you can set the tool for the selected |ayere the tools of the
magazine that you have chosen in the magazine-panel arexghew/sectio3.3.2.

Sz s

Here you can enter the dip depth. The dip depth is the distahgzh the z-axis dips
into the material from the scratch-height on (you can sstiththe machine-control-
panel). The measuring unit is taken over from the prelinyirs@ttings' panel.

|engraving

Here you can see and edit the name of the selected layer.

Mave to Layer |

With this button you can move all the selected elements irgthphic window that
are on editable layers to the actual/present/current.lay@n need this function to
separate the single operations.

Show Details . |

With this button you get into further panels where you carfusgher details that you
don't need very often. (see sectiBrB.1).

Mew | Hemwel

Here you can create a new layer or delete/erase a selectad lay

3.6.1.1 Layer-details
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Here you can enter further settings that you don't need végndor the respective
layers.

Here you can set the type of the layer. The type is usuallyn@&ed'. If you need
a special layer like a Fitting-Layer or a clipping layer, yoan change the type of a
layer using this pop-up.

Here you can see and edit the name of the layer. This eld haghgsame function
as the editing- eld in the Layer-Panel.

Here you can switch on/off the lling. This button has got theme function as the
lling-icon in the Layer-Panel.

Here you can switch on/off the mirroring on output. Usualbuywill mirror your
graphic using the editing functions of Cenon. However, itiygant to ip your
working piece during output (eg. for production of two lay&CB prototypes), you
only want to switch the output, rather the display.

The output will be mirrored by the axis between the two ttingrks on the Fitting-
Layer (see sectioB.4.9.

Use fartile ]

Here you can enter whether the layer should be used for badclugtion or not. See
also the description of the panel for batch production iniea@?.

Here you can enter the dip depth of the tool in the basic natérhe setting has the
same value as in the Layer-Panel.

Ma Correction |
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Here you can choose the kind of tool-radius-correction. ¥ao choose between
several kinds of correction. The setting-possibilitiesrespond to the icons in the
layer-panel, but extend these for some special types oécton.

| Correction | Description |
Inside The tool radius will be corrected to the inside (Engraving)
Outside Correction to the outside (Cutting)
No side No correction at all
Pick Out For detailed engraving (see sect®:3)

PCB Isolation| Special correction of isolation tracks for PCB prototyping
PCB Blow Up | Special correction of Blow Up tracks for PCB prototyping
PCB Rub Out| Special correction of Rub Out for PCB prototyping

Cenon supports stepwise working of workpieces. Here youecder how deep the
tool dips into the workpiece during the rst operation andwiine other operations
can be worked on at most and what should be leftover for thé oparation. The

machine does not dip deeper than the maximum dip depth ofathex.| With the

switch on the upper left you can switch on/off the stepwisekivg.

Seﬁlement:ln.e

Here you can set a settling for the cutter. During the cutahthe settling only a
very small part of the material is removed to smooth the pedi When the value
is not zero the settling is enabled, and the last run arourldeoutting process will
remove the speci ed distance for the entire dip depth.
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When this switch is turned on the settling is already insebefore the nal step of
the stepwise operation. This can makes sense because theataight not cope
with all the forces of the settling when it is completely dutdugh.

Here are more settings for the selected layer.

Here you can enter the lling-overlapping. The lling traskare closer to each other
by the appropriate percentage when you work with lling-daeping than when you
work without it.

__|Revert Direction

This command changes the direction of rotation of the objeatthis layer. With
this function you can in uence the milling-direction foregtoutput.

_|intay

If you activate this option, the tool-radius correction &aulated in a different way:
Sharp angles are rounded so a outside correction would timsiae correction.

A successful calculation using the inlay option demandsgitfte placement of ver-
tices:
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In the left image the vertices are placed right. The angldHerinlay is calculated

correctly, and the result of the inner contour will t insidee outer contour. In the
rightimage the correction for inlays fails. Always try tooad vertices close to edges,
especially inside the tool radius!

This is a usual tool-radius-correction without the inlayiop.

3.3.2 Tool Management

The Magazine-Panel is for the management of the tools. T@wide distributed on
magazines to arrange them for the different operation &R0

This list shows all the tools of the selected magazine. Witloable-click on a
tool you reach the window where you can set the tool-parantéténe tool (see
section3.3.2. When you move the tool name with the mouse and press the Citrl
key at the same time you can change the order of the tools andamsort the list
according to the tool-types and sizes.

Spindel bis 20000 Ufmin -
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In this pop-up-menu you can select the magazine that you teanse for the ac-
tual/current/present graphic: The last entry of this pppaenu is for the creation of
a new (empty) magazine.

Femove |

With this button the selected magazine is deleted.

Here you can enter the name of the magazine.

Tool Parameter . |

With this button you get to the Tool-Parameters of the setkttiols (see sectidh3.2.

Tool Info ... |

With this button you can reach further tool-information ifater Cenon-version.

R [=30)

A click on this button creates a new tool and changes the apjte Tool-Parameter
(see sectioR.3.2.

Femove |

This command deletes the selected tool.

3.6.2.1 Tool-Parameters

Here you can set the parameters for the single tools.

In this eld you can see and edit the name of the tool.

Cutter = Drill =
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A tool can be either used as a cutter, a drill, or a thread cuelrill can only be
moved up and down in the workpiece. A thread cutter is a spwobto cut threads.

Here you can set the diameter of the tool. Cenon calculagesuttput tracks with the
diameter.

This part is only active for conic tools. Here you can set thehgle and the maxi-
mum diameter of the tool. In this case you have to set the demae the tip of the
tool for the diameter eld.

This part is only active for thread cutters. Here you canlsepitch, the core diam-
eter and the overshoot offset.

Pitch is the pitch of the thread (the distance measured froentooth to the
next).

the core diameter (3C) is the core diameter of the tool.

the overshoot offset (I0) is only used for a special kind oé#d cutter and is
0 for normal tools.
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Standard Thread Cutter.

Drill Thread Cutter (DTC). The special cutter is able to thé hole and
the thread at once. The overshoot (lo) is the distance freniphof the
tool to the cutting teeth.

For inside threads the cutter moves to the surface of therraktend
then lowering down in spirals to the bottom of the thread +rskeot.
Finally, the tool is lifted in the center of the thread.

For Outside threads the cutter approaches from the outsitlean't be
lifted in the center of the thread. Therefor you have to mtevenough
room for lifting the tool!

Combi Thread Cutter (Combi or DTC1). This type is used faide
threads only. The tool diameter (@S) is the diameter of tkeried tool
plus the depth of the teeth! The core diameter (JC) is the elienof the
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thread section without teeth. The overshoot (o) ist thtadise between
the tip of the cutter and the thread section.

aS Tool Diameter
(]® Core Diameter
lo Overshoot (Type B and C)

Here you can set the lowering speed of the tool. The lowerpegd is the speed with
which the tool dips into the material.

Here you can set the cutting speed of the tool. The cuttinggethe speed with
which the tool is moved in(to) the material.

Here you can set an offset for the z-height. This offset it tools that have
not the same length when you use tools with stopping ring. prbeeeding is: rst
you set the z-position in the Control-Panel for the longest tThen you can set the
Z-Offset for the shorter tools. When you press the adjustrbation the machine
follows your input, and allows for exact adjustment of thésef. When you switch
off the adjustment-button the machine moves back to thizHposition. The offset
is saved then for the tool and during the operation this tedbwered with the Z-
Offset added.

Here you can set the number of revolutions of the spindle. Wio& have got a pow-
erful controller the number of revolutions is set autonmatc Otherwise the value
can help you to remember which number of revolutions you haget manually.

Select/ Deselect |
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If your machine has an automatic tool exchange, you cantsatetdeselect a tool
here. Even if you don't have an automatic tool selection yloousd use this button
to let Cenon know which z-offset and revolution it has to umeybur adjustments.

3.6.2.2 The CAM-Panel for the Tool-Information

The tool-information gives you an explanation about thdsodhere you can nd
the text-editor where you can enter information (not impgeted yet).

3.3.3 Machine-Control

Here you can position the machine. You can also start andtseputput with this
panel.

In this eld you can set the starting position.
Using the buttons, the machine moves in 0.1 mm steps. If yep ke Ctrl-key
pressed while moving the machine, the machine moves in 1.Gtaps.

If you change the x or y positions, the z axis is always liftedriove height for
security reasons!

The setting of the x- and y-position you can also carry ouhwlite cursor-keys on
the numeric part of the keyboard (as long as no text is edited)
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Arrow up (8): moves the y-axis in positive direction
Arrow down (2): moves the y-axis in negative direction
Arrow right (6): moves the x-axis in positive direction
Arrow left (4): moves the x-axis in negative direction

Note: If you control the machine via the arrow keys, the m@aehnay happen to
move a little longer than you pressed the key! Please takartto account.

Here you can set the position of the z-axis. The z positiomésdurface of your
material. The button for lowering the Z axis has a little ntagiit: If you click it the
rst time, the Z position is set. The next clicks will lowerdtzZ axis.

This setting you can also carry out with the cursor-keysdag s no text is edited):

Arrow up (9) lift the z-axis

Arrow down (3) lower the z-axis

If you activate the switch (lefthand of the Z eld), you canjast the Z-position.
This means that you can move X and Y to a position of your chaoé there set
the Z-position. If you turn off the switch, the X- and Y-axisturn to their initial

positions.

If you use an measurement sensor, you can start the measurgyrdicking on the
down button.

Here you can set the move height (or ight level). This is th&tahce the tool stays
above the surface when positioning. This height is not veitical. However you
must ensure that the tool moves height enough to get ovebsilhoales.
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With the button "Set Position" you can move the machine badké start position,
for example after a Home drive or after nishing the output.

"Get Position" asks the CNC controller for it's position. i$hs only available, if
your CNC controller supports this feature. The button eesgbu to set the starting
position more comfortable with a hardware control panel. eWlpressing the get
button, the machine position will be taken into Cenon as tae position. For Z this
is the surface position on your working piece. (Also takeaklat the con guration
entry #GPA in Sectiod.2)

The two sliders allow the relative changing of the feed anddip revolution during
the output. The parameters are altered from about 20 to 20@Pe ealues entered
for the tool.

The sliders are available only, if your CNC controller suggpthis feature. (Also see
the con guration entries #AVS and #ARV in Sectidr?).

Here you can carry out an adjustment drive or a zero drive. dijnsament drive
justi es the machine and moves it back to the start positidrzero drive (Home)
moves the machine back to zero and remains there.
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" al
{ Selection

Here you can choose whether all layers that are displayddamitopen eye should
be given out (that means all the layers) or only the seled@dents in the graphic
window (selection).

Start |

This button starts the output. You get to the window that gsksto chuck in the
rst tool when you don't have an automatic tool change. Dgrihe operation the
button changes its look - it becomes a stop button. With thioh you can end the
operation if you want. Please mind that the machine proses$ew more vectors
before it stops.In case of emergency press the emergency-stop-button of the
machine!

Here you can control some of the technical equipment manifafiour controller
has got the appropriate in/out ports.

3.3.4 The Positioning Memory

Here you can set the starting positions of the machine féereiht purposes.
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With this pop-up-menu you can choose the starting positidgith the last entry, new
position, you can create an new position. The current atafosition is taken from
the Control-Panel as the value of the new position.

Femove |

Here you can delete the selected position-entry.

Here you can enter the name of the position-entry. We recardni@ name the
position memory after the material that is worked there.

With these buttons you can set the starting position in theesaay as in the Control-
Panel.

With this switch active, all the drill markings from the cant document will be
added to the position list. Only markers with nhame are addetthé list. When
positioning to a marker position, the move height is not set.

kove To Positian

The machine moves to the entered position and switches ©@dh&ol-Panel.

3.4 Layers

Additionally to normal layers, Cenon provides some spéeagers, which will be
described here. This special layers are for example thepi@lpLayer (see sec-
tion 3.4.7) and the Levelling Layer (sectidh4.3
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3.4.1 The Clipping-Lage

The clipping layer is a special layer used to clip objects threplayers for output.
It can be used for long sign which don't t on the machine taldad thus can't be
processed at once. This process is also known as panelling.

You can change a layer into a clipping layer by setting thedaype in the layer
details (see sectia® 3.]).

Long signs can be divided in two groups:

1. Signs which can be produced in two parts, and are assenadzdexample
1). Here you just can run two separate jobs

2. Signs where the working piece can't be devided (e.g. awweatdg). In this
case the entire sign is divided into areas which are prodesseafter the other
(example 2).
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Example 1 Example 2

Before you start, you should prepare a guide on one side af y@achine. This
way you can move the working piece along the guide withoutrywog about the
positioning in this direction. By using markings you canreget heighest precision
for moving the working piece.

1. Place the material on the machine table.
2. Load the le with the complete sign (see example 2).

3. Prepare all necessary steps for cutting (tools, rachaection, parameter etc.),
and calculate the output tracks
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4. Now, the rst part of the sign can be activated. To do thisate a rectangle on
the Clipping-Layer. Use the Rectangle-Inspector to seettaet dimensions
of the rectangle.

In this example the rst area includes approximately halftod sign. Be sure
to place the rectangle for clipping on the clipping layer. the Rectangle-
Inspector the size and position are displayed. Positiorcthsshairs to the
same position as the rectangle.

5. Now, move the machine to the lower left corner of the matemd adjust the
tool. Then you can start the output of the rst part.
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6. Now you can de ne the second part of the sign: Thereforeertbe rectangle
on the Clipping-Layer to its new Y position using the Reclargspector. For
our example we get the following:
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As you can see, we moved the rectangle from the position Y =Y01d.000.

7. Now we move the crosshairs the same distance in the sagutidir:
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At third we have to move the material the same distance inaheegdirection.
If you need heighest precision use markings.

8. Now start the output.

9. Repeat the steps 6 to 8 until the complete sign is nisheee in mind, that
you have to move the clipping rectangle, the crosshairsttanthaterial. They
all have to be moved the same distance and the in the saméalirec

Note: The crosshairs are your zero point as well as the start pbyduwr ma-
chine. So, the rectangle inspector displays the posititative to the
crosshairs, and on the other side, the Crosshairs-Ingpaisjgays the
coordinates of the crosshairs measured from the zero poyaus win-
dow.

3.4.2 The Fitting Layer

The Fitting Layer is used to place exactly two tting markshéely are used, if you
have to process a working piece from both sides.

To achieve this goal, the output can be mirrored by the axiwd®n the two tting
marks. Select the switch 'Mirror' in the Layer-Details (s&sction3.3.]) to aktivate
the mirroring for a layer.

You create a Fitting-Layer by creating a normal layer (‘'Néwgide the Layer-Panel),
and afterwards changing the type of the layer to 'Fitting#idLayer-Details panel).
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The use a tting bolts is rather staight:

1. Create a tting layer and place the two marks in a way thiawed you to ip
your working piece by the axis between the two marks.

2. For all layers which shall be mirrored after Ipping the kong piece, activate
the switch 'Mirror' in the Layer-Details.

3. Start output by drilling the holes for the tting bolts, sleat you can x your
working piece with two bolts.

4. Continue the usual output of the rst side.

5. Now, ip your working piece, and process the mirrored lesye

You can nd some examples using tting bolts in the distrilmst of Cenon.

3.4.3 The Levelling Layer

The Levelling Layer appears if your CNC controller suppohis surface measuring
of working pieces. This is the case for the CNC 750 from vhf.

In this case you can create a rectangle on this layer, whictedehe area of mea-
surement.

In the Layer-Details (see secti@3.]) of the Levelling layer, you can provide the
number of test points for the x- and y direction. The creagsdangle will be mea-
sured using the given number of test points for each directio

If you want the surface of your working piece measured, be sudisplay the lev-
elling layer, before starting the output. The Levellingdays processed rst, before
other layers are processed.

If you have measured the surface once, the surface usuatlgine measured until
you switch off the CNC controller (this can vary in differergn gurations).
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3.5 Barcode Import

This special feature allows the import of les via a code, @is entered into the
following panel. The code can also be entered using a bar reztker. Application
of this function is in large series production. The requihsts of codes can be
generated by a spread sheet or a database program.

If the feature is activated, the panel can be reached thrthegmenu "Document
Open Barcode...".

To use this function, a con guration le must be placed inteetlibrary folder (See
Section5.2) of the user. The con guration le describes the format oéthst of
codes and lenames. The lename of the con guration must bartode.plist".

Example of a "barcode.plist":

into the Barcode Panel of Cenon.
All paths are relative to "Library/Cenon/CAM" or absolute " /...

If the name (2nd entry) from the list file (listPath) is relat
an optional folder name (3rd entry) may be added.

* % ok kX ¥ ok % X

examples of formats ('listForm’):

This file configures the loading of files via bar codes enter ed

ive,
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+ " 57975:00006427.dwg;00006" -> "%5s:%12s;%5s"
+ " 57975:00006427.dwg;00006" -> "%[0-9];%][*;];%[0-9]"

* "123456 fileName folder" -> "%s %s %s"
*/
{

enabled = 1; /I 1 = enabled, 0 = off
listPath = "zeichnvz.txt"; /l HOME/Library/Cenon/CAM
MistForm = "%s %s %s"; /I identifier, file name, [folder na me]
listForm = "%[";];%][";];%s"; /I identifier, file name, [fo Ider name]
filePath = "; /I HOME/Library/Cenon/CAM
setMarker = 1; /' 1 = set marker at UR position
layerName = "Bounds"; /I name of layer for marker

Description of the Entries:

enabled is this entry = 1, the function is activated and thedMieem appears.

listPath Here, the name and path of a list, containing thepmngpof codes and
le names, is de ned. If only a name is given, the library pashas-
sumed.

listForm  This entry de nes the format of the list. Each lin@ishbe in the order
code, le name, and an optional folder name.

%s is a wildcard for any characters

%] is a wildcard for any character up to a semicolon
%5s is a wildcard for a string of exactly 5 characters
%][0-9] is a wildcard for the characters O - 9

lePath This entry de nes the path of the imported les. If gy, the library
path is used.

setMarker If this entry is = 1, a marker is placed at the posivf the bounding
rectangle of the imported graphics. This marking will getaane and
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may be used inside the position memory (See Se&i8M). The marker
is playced on its own layer.

layerName The name of the layer, which will be added for thekera

The Syntax of the con guration le:

The syntax of the con guration is the same as used for mograthn guration les
in Cenon. Each entry is a relation of the form KEY = VALUE;
An entry must be terminated with a semicolon.

{.} encloses the contents of the entire le
[*..* encloses a comment

I starts a comment up to the end of line
KEY = VALUE; an entry

The mapping le:

The list for the above con guration may look like this:

" 57975:file001.dxf;folderl"
" 57976;file002.dxf;folder2"
" 57977:file003.dxf;folder2"
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Device Con guration

4.1 General Information

The con guration les of Cenon are ASCII les containing dle information needed
for the de nition of devices and import formats.

This section will describe how to con gure Cenon for the dréfnt "dialects" of
Gerber, HPGL as well as for your own XYZ-units and controllaithough Cenon
comes with a number of prede nes con guration les (*.dewfere is a chance that
the commands of one or the other program is not understoquegyoor that there
is no 100% matching con guration le available for your cooller or device. Un-
fortunately, there are slight differences in the commanattne different programs
and controllers.

4.1.1 Creating your own con guration les

In case you do not nd a suitable con guration le for you pwpe in one of the
device directories (HPGL, DXF, xyz etc.), you can alter aistaxg le.

Start a text editor.

81
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Load an already existing con guration le (extension: *\ge Only load les
from the appropriate directory and save them in the sametdimgafter mod-

i cation. This is very important, because Cenon uses theatary name for
accessing the right le format. The setup directory namesliese reasons,
should not be changed. Therefore, a Gerber con guratiorsHeuld only be
placed in the directory Gerber, etc.

To avoid duplication of work you should load a con guratiole which matches
the command set of your computer the most. You can chang®thguration
le to your needs using the information provided in the outgdavice manual.

After changing all necessary entries you have to save thgtdethe same
directory under a new name) and quit the text editor.

Load from within Cenon the newly created le (Menu: Infé’references) and
you are ready to start.

4.1.2 Important Notes

The comments before the number sign (here: controller) arenportant for
the program (comment here: device name). These can be chamg®ur
needs or even deleted. Cenon is recognizing only the cleasdcom the num-
ber sign to the end of the line (here: "CNC750"). Example:

controller #CNC “CNC750”

The entries are not permitted to exceed more than one line.

The order of the entries is not important, unless there arerakentries with
the same #-code. You also can delete an entry if it is not sacgs

Within a command line you can add after a backslash () cesiaguences to
the code. You could for example, write in a new line each gimgimmand in
the output le:
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\n Neue Zeile (Zeilenvorschub)

\e Escape-Sequenz

\r Carriage Return (Wagenrucklauf)
\" Anfuhrungszeichen

If you have to leave space for variable parameters, whichbeiprovided by
Cenon. This is done with a percent sign (%) followed by a tette

%f will accept a oating value (with decimal values entriesThe
output format can be regulated with these entries. Examples
%.0f ->1
%.2f ->1.00
%2.2f ->01.00
%2f ->01

%d is describing decimal integers

%X Is describing hexadecimal values

%Id Is describing decimal long integers

%e is describing numbers with exponents

Transmitted commands are always in quoted and also cor@iagpropriate
variable (e.g. pen selection for a HPGL-Plotter:

select pen #PEN "SP%d;"

Parameter providing information to Cenon (e.g. number ofspger HPGL-
plotter or the size of the working area) are not quoted:

number of pens #NPN 8

If several values are passed on to the program in one comniaadthese
values have to be separated by at least one space (e.g. nmaxworking area
of a unit):

X Y Z-maximum range (mm) #SIZ 380 235 63
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4.2 Output Devices (CNC controller)

4.2.1 General Information

Almost all CNC-controllers are different in their commared and almost each single
output device has different scaling or resolution. For Qetwoaddress your con g-
uration properly, you should check the con guration le beé you rst use your
output device. As mentioned earlier, you can nd this corrgtion le in the folder
Devices/xyz. The les have the extension *.dev. You can Hthise les, make your
changes accordingly and save the le. The name of the *.dewvill then appear in
the appropriate pop up in the Cenon Preferences-Panel.

In the following section, we will explain how to change cant@arameters to suit
your speci ¢ device. These parameters are needed to dres€MC-controller. If
you do not know the parameters for your device, please refére device manual
or determine the correct values by carefully measuring asting. Many of these
command set are similar to HPGL command sets.

4.2.2 Commands in the con guration le
description #DES

Enter in this line the name of your device or of the contralised. This line has only
explanatory value.

controller #CNC

Here you have to enter which controller principle your devgusing. You have the
following choices:

"HPGL" HPGL compatible devices
"DIN" DIN 66025 compatible devices
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"CNC450" using extensions for vhf controller CNC 450
"CNC750" using extensions for vhf controller CNC 750
"CNC550"
"CNC950"
"CNC1050" using extensions of the vhf CNC 550, 950, 1050 rcdlet series
"ISEL" support for the ISEL command set
"MCM" support for the MCM command set
spindle lift time (ms) #TIM

Time in milliseconds needed to lower or lift from the workipgrt. This is only
necessary for devices with a switching axis.

origin (O=lower/left 1=upper/left) #ORI

You can enter here if the origin of the output device is lodatethe upper left corner
(for XYZ devices) or in the lower left corner (for plotters)f for any reason this

entry is missing, it is automatically assumed that the argfiould be located in the
upper left corner.

look ahead #AHE

Number of commands (not characters) which are send to theelegfore checking
the return values.

terminator (for removal of return values) #TRM

Separator between commands. It is used to keep track of théemuof commands
send to the device. Example: ";"
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comments (' *' = wildcard) #REM

This entry may be used to remove remarks from large iniailin sequences (#INI,
#INI1). The entry must start with the starting characteofghe comment, followed
by an asterisk (*) and the terminating character of the contmesually a line feed

(\n).
Example for CNC 550: "/*\n"
debug level (0=off) #BUG

To test the connection and processing of a new controllercam activate the debug
output. If you set a value other than 0, the machine initzion, outgoing commands
and return values are logged to the console window.

baud rate #BAU

If your controller is connected to the serial port you havester the baud rate.
This rate indicates the speed of data transfer between demaund output device.
For most controllers you can choose 19.200 baud. Thesehatesto be set at the
controller as well.

parameter (0=8N1, 1=7E1) #PAR

Set the transmitting values for the serial port here. Entefa 8N1 (8 data bits, no
parity, 1 stop bit) or a 1 for 7E1 (7 data bits, even parity,dpdiit).

device #DEV
The Unix device used for output. Example: "/dev/ttyS0"

X Y Z-maximum range (mm) #SIZ
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You should enter here the unit of measurement for your ctetrm points per inch
for all three axes. If you use a switching axis for z, inseet $ame value than for x
andy.

X Y Z-resolution controller (points/inch) #RES

This entry holds the resolution of your CNC controller fdrtaree axis in points per
inch. If you use a switching axis for Z, set the value for Z dqaa or Y.

X Y Z-resolution of mechanics (steps/mm) #SCL

These values describe the mechanical resolution of youceléor all three axes. It
indicates how many steps are necessary to cover one mdlin@alculated example
for the device CAM 100:

[steps/rotation] / [pitch of spindle]

= [steps/rot] / [mm/rot] = [steps/mm]
=400/5=80

this entry would look like this: #SCL 80 80 80

Flatness #FLT

Enter here a precision factor with which bezier curves (awd)awill be divided for
the output device. If this value is large the curve appeanga@arse. In case a value
is missing a default value is assumed. If this entry is mggsihe default(0.15) is
used.

Maximum length of line #MLN

Some CNC controllers don't provide a command to stop thewdyipocess. If you
would stop the output, the machine would continue to drawideecommand com-
pletely before stopping. If this was a long line you have taotwaite a time before
the machine nally stops. To set the maximum length of lineteeasonable value
(eg. 5 mm) will allow you to stop the output immediately. Atdinslly, some CNC
controllers move smoother with shorter line segments.
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X Y Z Positioning Offset (cartesian) [mm] #POF

If you have attached a camera to your machine for more ex@rictive positioning,
you can enter the distance here the camera has to the toolu Hgjust the position
using the Control-Panel of Cenon, the offset is added todaleosition. For normal
applications this offset is zero for all axes.

XY-minimum speed for draw (steps/s) #XMI

This entry describes the minimum working speed in stepségared the device can
use to complete the job (engraving or routing mode). The wmgrkpeed entered
here and the following entries describe the minima and maxonthe speed. The
actual used speed can be entered from the depot window wharbaye access to
the different tools available or con gure new tools.

XY-maximum speed for draw (steps/s) #XMA
Maximum working speed in steps per second.

Z-minimum speed for draw (steps/s) #ZMI
Minimum speed for lowering the tool onto the working part.

Z-maximum speed for draw (steps/s) #ZMA
Z-maximum speed for the z-axis while lowering the tool irfte tvorking part.

XY-speed for move (steps/s) #XPV

Speed for positioning the tool on the move height (ight IBve
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Z-speed for move (steps/s) #ZPV
Speed to adjust the positioning of the tool in z-directioo\abthe working part.

initialize #INI
initialize 1 #IN1

To con gure your output device to your needs, all data taatiize the unit (e.g. steps
per rotation, etc.) have to be available rst, even beforg data of the actual task
will be passed on. You can insert any necessary commandtialize your device.
IN1 is send directly after INI, so you can split your initzdition into two parts.

adjustment drive #REF
Code to start the adjustment drive. Example: "IN;RF;"
return value for ok #RET

Any action performed awless by the CNC controller is promgby sending a reply
to Cenon. This reply can be entered here as a decimal valumedstrcontrollers.
The vhf CNC controllers of the 550, 950, 1050 series, retewresal characters as
reply. In this case two strings are expected here: rst thigeneply string, second
the initials of optional error codes.

If you don't enter a value here, no return values are checked.

Example for a return value of '0": #RET 48

Example for the CNC 550: #RET "0;" "E"

separate thread for return values (1=Yes) #THR

If you activate an extra thread, then the return values duoutput are collected
asynchronous by a separate thread. This improves the qagpgormance.

This option can only be used with controllers, which suppbég wait command
(#WAI) like the CNC550 and CNC950. The option Look Ahead (#AHs ignored,
if you activate the thread.
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wait until all data is processed #WAI

The command is send after sending all data to the contrallerait until the con-
troller has nished operation. Cenon waits until the cotimosends a '!" to signal
that all data has been processed.

Example: "!H1;"

delay #DEL

Delay command to wait until the spindle achieved its revolut The time value
#TIM can be used here by providing a variable (%d).
Example: "D%d;"

set speed draw (V) #VDR
set speed move (V) #VMV

Commands to set the working speed (speed inside the workinpand the position-
ing speed (move). The commands can be different for draw ane mf #VMV is
missing the entry of #VDR is used. If you are using special emymmands (#¥G1D,
#G2D, #G3D), no move speed is needed.

Example: "VS%.0f;"

move absolute (x,y,z) #G3D

Command to move in X, y, and z direction. No speed is set, baisuing this
command. If this command is missing, Cenon will interpoliateith #MOV and
#MVZ.

Example: "GA%.0f,%.0f,%.0f;"

move absolute (x,y) #G2D



4.2. OUTPUT DEVICES (CNC CONTROLLER) 91

Command to move in x and y direction. No speed is set befoueigshis command.
If the command is missing, the corresponding draw/move canthis used (#MQV).
Example: "GA%0.f,%0.f;"

move absolute (z) #G1D

Command to move in the z-direction. No speed is set befouenigshis command.
If the command is missing, the corresponding draw/move canthis used (#¥MVZ).
Example: "GA,%0.f;"

draw/move absolute (X,y,z) #M3D

Command to move in X, y, and z direction. If this command issiig, Cenon
will interpolate it with #MOV and #MVZ. The speed will be setfore issuing this
command.

Example: "A3%.0f,%.0f,%.0f;"

draw/move absolute (X,y) #MOV

Command to move in x and y direction. The speed will be setreefsuing this
command.
Example: "PA%0.f,%0.f;"

draw/move absolute (z) #MVZ

Command to move in the z-direction. The speed will be setreagsuing this com-
mand.
Example: "ZA%0.f;"

arc (x-center,y-center,angle) #ARC
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Code to draw a circle segment (arc) in the HPGL style. If al@mmands are miss-
ing Cenon will interpolate arcs. The atness entry (#FLTaiso used to interpolate
arcs.

Example: "AA%O0.f,%0.f,%0.f;"

arc cw (x-ctr,y-ctr,beg-angle,end-angle) #G02
arc ccw (x-ctr,y-ctr,beg-angle,end-angle) #G03
arc cw (radius,beg-angle,end-angle) #G02
arc ccw (radius,beg-angle,end-angle) #GO03

Code to draw an arc in the DIN style. The DIN language needsatwa@ommands,
one for clockwise and one for counter clockwise arcs. Addgily, there are two
ways to use the commands with two different sets of paramet®&hich one will be
taken is decided upon the number of parameters.

curve (x2,y2,x3,y3,x4,y4) #CRV
curve (x2,y2,z2,x3,y3,23,x4,y4,z4) #CV3

Code to draw a 2 or 3 dimensional curve. If this command is imgsLenon will
interpolate the curves. In this case the value given for #iieess (#FLT) is used.

helix (x-cener, y-center, angle, z) #HEL

Code to draw a helix. If this command is missing, Cenon wilérpolate the helix
using arcs or lines.

tool up #TUP
tool down #TDN

If you are using a switch-axis with lift magnet instead ofedfly positionable z-axis,
you can enter the code for lifting and lowering here.
Example: "PU;"
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select tool (n) #TOL

If you have an automatic tool selection, insert the commarthange the tool here.
If this command is missing, Cenon will ask you to change tlod to
Example: "SP%d,1;"

set spindle (rev/min) #REV
spindle off #RVO
spindle range (min, max) #RVR

If you have a spindle which can be automatic driven, inserciimmands here. You
have to provide a command to switch on the spindle, and seetlndution (#REV).
The second command switches off the spindle (#RV0). Thd #ntry (#RVR) tells
Cenon the range of revolution the spindle can achieve. IEtimmands are missing,
Cenon will ask you to switch on the spindle. Example:

#REV "RVS%d;"

#RVO "RVSO;"

#RVR 5000 60000

get position #GPA

This entry allows reading the machine position into Cenéthd entry is available,
the corresponding button inside the Control-Panel of Caeactivated. You can
make use of this feature to set the starting position diyeatlthe machine with a
hardware control panel.

The reply to this command from the controller is expectedhenform "PA=x,y,z,...".

The Z position is used as the surface position.

Example for CNC950:

#GPA "?PA;" "PA="
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Measurement
measure surface position #SFM
get surface position (CNC750) #SFG
sensor height [mm] #SFH

These commands may be used to determine a tool offset mdasiative to the
surface of the working piece. This is always used for autartabl change. The
measurement lowers the Z axis until a switch or contact ggéied. The position
can either be returned directly (ex. CNC950) or queried ia@asate command (ex.
CNC950). Also see sectidh3.3 The height of the sensor itself may be provided. It
will be simply added to the measured distance. Example:

#SFM "WMZ;"
#SFG "?V40;!HO;"
#SFH 10.0

Surface Leveling

Leveling CNC750 (x, y, nx, ny) #LEV
Leveling Default (nx, ny, deltaX, deltaY) #LEV

If your controller provides a command to measure the surfd@given area, you
can insert it here. Cenon supports two variants of this contnane for the CNC750
controller and a default one. Examples:

Leveling CNC750 #LEV "SH3, %f, %f, %d, %d;"

Leveling CNC950 #LEV "SH2, %d, %d, %f, %f;"

Asynchronous Commands

halt H#HLT
continue #CNT
break #BRK
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If your controller provides priority commands to stop, done and break execution,
you can insert them here. Examples:

#HLT "IS;"
#CNT "IC;"
#BRK "IB;"

After canceling the output the synchronisation betweenoGesnd the CNC con-
troller is lost. To restore synchronisation Cenon procesd®llows: If a synchroni-
sation command (entry #WAI) is available, it will be send avaited for the return
sign "". Without a synchronisation command Cenon clears ithput stream for 5
seconds.

alter speed (0 - 200%) #AVS
alter revolution (0 - 200%) #ARV

These entries allow changing the speed and revolution glartput. If the entries
are available to Cenon, the sliders inside the Control-Pain€enon are activated
during output. Example for the CNC950 series:

#AVS "OVA%d;"

#ARV "ORVA%d;"

Tangential knife

The entries #TAN, #TAM and #MVT are used to drive a tangerkrdfe. Cenon
controls the rotation of the knife in this case.

[ *

* tangential knife

*/

range (mm), res mechanic (points/inch)  #TAN 720 352.778
range = 2 * 360 deg
res = 5000 pts/U / 360 deg * 25.4

max angle (deg), max vector (mm) #TAM 20.0 1.0

move + rotate tangential knife (x, y, t) #MVT "PA%.0f,%.0f,%

.Of;"
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#TAN

#TAM

#MVT

Attention:

CHAPTER 4. DEVICE CONFIGURATION

provides the range and resolution of the T-axis. Theesican be cal-
culated by the given formula. The example values are theuttefarhe
values in the example are the defaults.

provides the maximum angle to rotate the knife withie thaterial (in
degree of arc), and the maximum vector length to rotate tife krhile
moving the vector (in mm). The values in the example are tiieudts.
For angles larger the maximum angle, the Z axis is lifted tateothe
knife.

For segments longer than the maximum vector length, thes kaifo-
tated at the end of the vector. This allows a smooth contiauotation
for curves and arcs (small vectors), while long straightdimre cutted
without rotating the knife.

provides the command to move the T axis.

The values indicated in parenthesis () in the comment pattheneft, show the

parameters your command has to provide, and are lateraasegytCenon. For each
parameter listed, the code has to have an identi cation efihmber type (e.g. %f
for a oating value; see sectiof.1.2for details).



Chapter 5

Appendix

5.1 What you should know about tools

5.1.1 Reasons for more cutting edges ...

The cutting edge is the working part of the tool. The moreiggtedges a tool has,
the more cutting edges share the tool erosion, thus theflifeedool is longer.

A cutter which has two or more cutting edges runs more trug thanilling
cutter with just one cutting edge.

Due to the larger cross section of the multiple teeth cuttere heat is trans-
ported to the collet chuck. This is especially helpful ifhés no other way of
cooling.

The more cutting edges there are, the smaller the chips leamyou will get
smoother surfaces. A double tooth cutter is suitable eafpgdor working on
very hard synthetic material and harder alumium types. \Wemenend triple
tooth cutters especially for very hard non-iron metals aod workpieces

97
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5.1.2 Reasons for few cutting edges...

The main problem that may occur during the milling proceshéspossibility that
chips may choke the tool. If a milling cutter is nally choked cannot carry out
chips any more and the feeding force of the spindle will brigaklhis happens -
depending on the material - in most cases long before thenguttiges are worn
out. So the main question is where to put the chips. "To thesp.r to the back”
is usually the answer (except left-hand twist cutters). E\sv, a certain space is
necessary to move the chips along the "body" of the cutter.omparison of the
cross section of different types shows clearly that thelsitgpth cutter offers the
largest open space (size of the grove for chips) and thasfgase is reduced with
increasing number of cutting edges. It is easier for a ngléatter with few cutting
edges to dip into the material. For working on material whechsed mainly for sign
making like synthetic material, wood and non-iron metdis,gingle tooth cutter has
certain advantages. The danger that the cutting edges rodg & not as serious as
the problem that the cutter may get choked.

5.1.3 Cross Section:

Single tooth cutter (This tool offers a wider open space).
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Triple tooth cutter (Three cutting edges need much moreegpac

5.1.4 Working Parameters
General rules:

1. The higher you set the cutting speed (vc = pi * @S * n), the ctimer the
surface will be. At the same time the erosion of the tool inses.

2. Recommended cutting speeds vc for carbide milling csitter

Aluminium: 100 - 300 m/min;

other non-iron material (brass, bronze, copper, zinc):-12a0 m/min;
stainless steel (VA): 80 - 120 m/min;

thermoplastic: 50 - 150 m/min;

duroplastic with lling material: 100 - 150 m/min;

carbon ber compound material: 150 - 300 m/min.

3. Recommended feed fz per cutting edge and revolution ftica milling cut-
ters:

Aluminium and other non-iron metals:
@S 2 -4 mm: 0.04 mm/U
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@S 5 -8 mm: 0.05 mm/U
@S 9-12 mm: 0.20 mm/U

Thermoplastic:

@S 2 -4 mm: 0.05 mm/U
@S 5-8 mm: 0.06 mm/U
@S 9-12mm: 0.07 mm/U

Duroplastic, GFK:

@S 2 -4 mm: 0.04 mm/U
@S 5-8 mm: 0.08 mm/U
@S 9-12mm: 0.20 mm/U

4. Formulas:
revolution n: n [rev/min] = (vc [m/min] *1000) / (3.14 * @S [mm

feed f: f[mm/min]=n*fz*z

Example:

You want to mill aluminum with a double tooth cutter @S = 3 mnivéy above:
max. vc = 200 m/min).

max. revolution n:

n = (200 * 1000) / (3.14  * 3) = 200.000 / 9.42 = 21230 rev/min

feed f:
f = 21230 * 0.04 * 2 = 1698 mm/min
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5.1.5 Geometry and Dimensions

il . i .
A B

e es 1

Shape A:  diminished cutting diameter @S < @Z.
Shape B: cutting diameter equals staff diameter @S = @Z

Shape C: extended cutting diameter @S > @Z (only for drills)

Left-hand
twist

Right-hand
twist

NN\
‘444
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Right-hand twist cutters:

The chips are transported to the top. The milling cutter éexig to lift up the work-
piece (corkscrew effect).

Left-hand twist cutters (custom shape):

The chips are pushed down, resp. moved to the back, i. e. tirdeedy milled chan-
nel. The milling cutter pushes the workpiece down on theet@it@versed corkscrew
effect).

5.1.6 More Information / where to buy tools

For more informations on tools, have a look at our interrtet(@@ww.vhf.de) and the
vhf Tool-Shop (www.carbide-tools.com) or the vhf Tool-&laigue.

All of the tools you buy at vhf, come with detailed information how to use this
speci c tool at it's best.

http://www.carbide-tools.com
http://www.vhf.de
The carbide tool online shop offers an online tool calcolativhich calculates the

basic parameters for your tool and material. Feel free tdhisdree service.

5.2 Files and directories

5.2.1 Cenon program

The program le of Cenon is located in the application digggtof your computer
system:
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Apple: /Applications/Cenon.app
GNUstep: /usr/GNUstep/Local/Applications/Cenon.app

OpenStep: /LocalApps/Cenon.app

5.2.2 Library

In the Library path of Cenon you can nd examples, projectd alhthe things which
are intended to be customized (con gurations, data les,)etCenon has a global
Library path shared between al users, which is not writable tiser, and a local
Library path inside the home directory (here HOME) of theruse

Apple: /Library/Cenon
HOME/Library/Cenon

GNUstep: /usr/GNUstep/Local/Library/Cenon
HOME/GNUstep/Library/Cenon

OpenStep: /LocalLibrary/Cenon
HOME/Library/Cenon

Files can appear in both Library paths (the global libarrihgand the home library
path). In this case the le in the home library path has ptjorThis allows a user to
modify a con guration le without changing the installatioof Cenon.

In the following we describe the most important les and diggies. All located in
the HOME-Library of Cenon:
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| File / Folder | Description |

Projects Your Cenon projects and examples

Examples Some examples of import formats

Devices/din/*.dev | Con guration les for the drill data import

Devices/gerber/*.dey Con guration les for the Gerber import

Devices/hpgl/*.dev | Con guration les for the HPGL import

Devices/xyz/*.dev | The device con guration les

CAM Folder for special con gurations
CAM/Jobs Your CAM projects and example projects
CAM/positions ASCII le holding the position memory
CAM/magazine ASCII le holding the tool magazine

Cenon provides two folders for projects (Projects and CAMs). There is no tech-
nical differences between the le format.

5.3 Error and Warning Messages

Select two objects for joining!
You have to select two objects to be able to join them and er@atth object.

Can't create backup le. File not saved!

Check if you have write permission to the directory and thed®@e le you
tried to write.

Could not open le FILENAME.

Check the read permissions on the le FILENAME, and on theclory it is

located in. You need read permissions on a le to open it. Aropossibility
is that the le is corrupted or of a format Cenon is not capdblesad. Check
for other messages in the Console.

Could not open le FILENAME. Using Default.

Here Cenon tells you that it can't read FILENAME, and usesadifvalues
instead.
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You have unsaved documents!

If you quit Cenon and have unsaved documents, this messagar&to give
you a chance to save the les. You can review the unsaved tegid anyway.

Can't write le.

Check the write permissions on the directory you try to saveiso check if

there already is a le which you are not allowed to overwrite.

FILENAME has changes. Save ?

This warning message appears if you try to close a window odaushent

which hasn't been saved yet. You have the choice to save therlclose it

anyway.

Do you want to revert to: FILENAME ?

This is a safety message giving you a chance to cancel youesetp reload a
le and loose all your changes.

This Operation will force a recalculation of the graphic!

Cenon gives you a chance to cancel the operation or will atertalculation.

This Operation can take a while!

You are warned that the following operation will take sonmediand you have
to wait until has been nished. This message does not appeadert mode.

The contour will be calculated know! You may want to stop thisoperation
to calculate on a later time.

You are warned that the output tracks needs recalculatidryan are given
a chance to calculate them on a later time. This message dv@ppear in
expert mode.

Layer LAYERNAME needs recalculation!

If you start the output and the output tracks of some layegqat calculated
yet, Cenon gives you a chance to cancel and take a look atablestbefore
you start output. Otherwise the output is calculated andweel directly.
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No data to process!

You started the output without any data to process.

Couldn't locate tool name TOOLNAME in magazine! You may havere-
moved the tool since your last session.

You have tools assigned to a layer of your job which is not endhtive mag-
azine. Check the magazines for the needed tool or select aowdfvom the
pop up menu.

Name 'NAME' allready in use!

If you add or rename a layer or position this message can apyea should
rename the existing layer or choose a different name for ¢élneane if possi-
ble.

You need to install the Cenon Library!

Some Library les are missing. On OpenStep the Library of @eihas an
extra package. Most likely you haven't installed it.

Only one layer of this kind allowed!

Cenon allows only one layer of the kinds: Fitting-Layer,gping-Layer, or
Levelling-Layer.

Only one position for parking allowed!

This shouldn't happen at all, but somhow you tried to add asddayer for
the parking positiong. This is not possible.

Only a single rectangle allowed on leveling layer!

You created graphic objects on the leveling layer which ateatiowed there.
Delete everything but a single rectangle.

This Operation will remove the Il layer attached to the Pick Out!

The Pick-Out owns a second layer. If you leave the corredboa Pick-Out
this layer is removed.
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Automatic adjust! Be sure to have placed the surface sensoroorectly,
before pressing 'Start'.

If your machine allows automatic measuring of the tool dff¢keis message
gives you a chance to place the switch under the tool befstarits the opera-
tion.

Do you really want to remove the current magazin?

A warning message telling you that you are about to removenéireemaga-
zine.

Set Magazin: This operation will remove all tools from layers!

A warning message telling you that you have to assign a neindcal your
layers, if you select a new magazine. You have the chancencetgour
request.

Stop work?

A warning message. It appears when you click on Stop whileotltput is
running. The Z axis is lifted and you have a chance to checigthibefore you
continue or stop the output.

Graphic out of range!

Your graphic is located outside of the machine table. Be thatthe graphic
you want to process is completely inside the gray lines,esgmting the ma-
chine table. You have a chance to continue, but this can ead thcomplete
output of your graphic.

Please log in as root!
Licensing only works as user root.

More messages can appear in the Console window (or systerte)od=specially
messages during calculation of the output path are listeekth

On Linux this le can be found in the menu of the Window Managederinfo.
SystenConsoé. On OpenStep it can be found Tiwols. Consoleof the Workspace
Manager.
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5.4 Keyboard Commands

Control-Panel:

Within the CAM control panel you have the following key commda available:

arrow up (8) moves the y-axis in positive direction
arrow down (2) moves the y-axis in negative direction
arrow right (6) moves the x-axis in positive direction
arrow left (4) moves the x-axis in negative direction
arrow up (9) lift the z-axis

arrow down (3) lower the z-axis

Ctrl (keep pressed) move in 1.0 mm steps

Editing, Selecting
The keys Alt, Shift, and Ctrl can be used in combination wiith inouse. The mean-

ing of these combinations can be found in the descriptioraohenouse action. See
section??.

Menu keys:

On Apple you have to use the Apple-Key instead of the Alt key !

| Command | Key word | Description

Alt-a all Select all

Alt-A Area Show Working Area panel

Alt-b bold Change selected text to bold
Alt-B Batch Batch Production

Alt-c copy Copy selected objects into buffer
Alt-C Color Show Color-Panel

Alt-d direction | Revert direction
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Alt-D Direction | Display directions of objects
Alt-e equal Select equal objects

Alt-F Form Show Transform-Panel

Alt-g group Group selected objects

Alt-G unGroup | Ungroup selected groups
Alt-h hide Hide program

Alt-i iltalic Change selected text to italic
Alt-1 Inspector | Show Inspector-Panel

Alt-j join Join selected objects

Alt-J unJoin Split joined objects (Path, Textpath, clipped Ima:
Alt-m mirror Mirror selected objects

Alt-M Moves Show output tracks

Alt-n new Create new document

Alt-o open Open (Load) document

Alt-O Optimize | Optimize moves

Alt-p print Print document

Alt-P Page Show Page-Layout panel
Alt-q quit Quit program

Alt-r rotate Rotate selected objects by 90
Alt-R Ruler Toggle text ruler

Alt-s save Save document

Alt-S Save as | Save document with new name
Alt-t text Show Font-Panel

Alt-T Tool Display tool diameter

Alt-u unsave | Revert to saved document
Alt-U pUnch Punch selected objects

Alt-v view Paste buffer into document
Alt-w window | Close window

Alt-x Cut selected objects into buffer
Alt-z Undo

Alt-Z Redo

Alt-? ? Help
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Alt-1 Graphic-Inspector, when editing text: Copy ruler
Alt-2 Width-Inspector, when editing text: Paste ruler
Alt-3 Fill-Inspector, when editing text: Copy font

Alt-4 Texttype-Inspector, when editing text: Paste font
Alt-5 Layer-Inspector

Alt-8 Bring to front

Alt-( Bring one object further to the front

Alt-9 Send to back

Alt-) Send one object further to the back

Alt-# Toggle grid

Alt-Shift-# Show Grid Panel

Alt-< align text to the left

Alt— center text

Alt-> align text to the right

5.5 Frequently asked Questions

For an up-to-date version of the questions and answersthisiinternet pages of
Cenonwww.Cenon.info

5.5.1 CAM
The tool radius is corrected more than expected

Newer versions of Cenon include the stroke width when ctingdhe tool radius.
You can set the stroke width of an object to 0 using the Ingpect

The tool radius isn't corrected

You have to Il your graphic objects to allow a tool radius oection.
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Some characters have ugly sparcs in their output path

Your data contains lines or curves which are smaller thamableadius. You should
remove these elements from your graphic. As an alternatvecan switch to the
bitmap (raster) algorithm of Cenon (preferences option).

For my newly generated tool, the tool correction does the wnag thing or nothing
at all

Check the type of the tool (the pop up menu in the tool paranpeteel). If you want

to cut you shouldn't set the type of a drill for example!

5.5.2 CAM Production
The wrong con guration le is used

Probably your con guration le was found on a second placehvthe same name.
Device con guration les basically can reside in two plagaghe le system:

1. HOME/Library/Cenon/Devices/xyz (HOME is your home dt@y)

2. /LocalLibrary/Cenon/Devices/xyz
or for Linux:

/usr/GNUstep/Local/Library/Cenon/Devices/xyz

Con guration les in the rst directory have priority and Wlibe used if a le with
the same name resides in the second directory. This allowsrata modify a con-
guration le without changing the installation of Cenon.
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The spindle doesn't start automatically or isn't controlled by the application at
all

Check the preferences of Cenon, if the correct machine tyife support of your
spindle is used.

After updating Cenon, the machine doesn't work any more

Check the preferences of Cenon to use the right type of machin

The machine jerks sometimes and give bad results.

If you get an offset in your output (sometimes always at thees@osition), then
probably the positioning speed is too high and has to be keaver

Not everything is send to the machine, even with all the eyegen in the CAM-
Panel

Go to the Control-Panel (CAM-Panel, Control) and set théoradtton from "Selec-
tion" to "All".

The machine stops in the middle of the output (there appear ms&sages in the
console window of the Workspace), or the machine moves to wng positions

Probably you experience an EMV problem of the PC, and diatucbs come in over
the serial interface. You should use a shielded serial cgidsse use the cable
coming with the machines of vhf). Connect your PC on a sepgrhtg than for
example the vakuum cleaner. Also the use of a seperate sariainay help. Usually
a small company don't have to buy an expensive industry PCetaig of those
problems.
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CNC 450: If | stop during output, the machine stops with delay

Cenon has to send some vectors in advance to the contraléngsnachine can't
stop before processing those vectors. To shorten the delaycan modify the max-
imum size of lines in the layer details section of the CAM-8lan

Apple: the output is frozen and Cenon too

Plug out the serial adaptor from the USB interface for a stuor¢. This will bring
back the controls. You are using a device con guration whigkes a tty device
(entry #DEV) and you haven't connected a device (or have ected a device which
doesn't t the con guration). To prevent future freezingpy can change the device
entry of your device con guration to use a cu device. To d thpen the device
con guration in a text editor and change the device entryE#pfrom tty to cu (see
sectiord.2).

5.6 Serial Cable

To connect your machine or plotter to the computer you neestialable. If you
get a machine from vhf, you get a cable with your machine. Yooukl use this
cable.

1 5 1 13

0000 06000000000 000
o000 000000000 00°
6 9 14 25

The images show the pin numbering for male SUB-D connec¥s. nd them on
the PC side of the connection as well as on a serial adaptqrlép The female
connectors are numbered in reverse order.
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This is the general pin layout of the serial connectors ond&t@smost serial devices
(this is true for male and female connectors):

| 9 pin | 25 pin | Pin Name| Pin Description |

1 8 DCD Data Carrier Detect
2 3 RXD Receive Data

3 2 TXD Transmit Data

4 20 DTR Data Terminal Ready
5 7 GND Signal Ground

6 6 DSR Data Set Ready

7 4 RTS Ready To Send

8 5 CTS Clear To Send

The cable for connecting a plotter and some CNC controlleesis the following
connections to work with all handshakes. See the manuabfar speci c device for
further information.

| PC | Plotter]
RXD | TXD

TXD | RXD

RTS | CTS

CTS | RTS

GND | GND

DCD | DTR

DTR | DCD

DCD | DSR

5.7 Glossary

"What does this mean?" is sometimes the question. Thisgtpstould help you to
better understand technical terms and also give you a skygdreation to important
terms from A (aperture table) to Z (Cenon). If more inforroatis available in the
manual we will refer to the appropriate section of the manual
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Aperture Table

Blow Up

CNC-Controller

Con guration le

Conical

Inlay

Excellon Format
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A aperture table is necessary for importiago@r les.
This le contains all the necessary D-code information
to assign the aperture of the photo-plotter (soldering
point shape, sizes and conductor path thickness) to the
different layout elements of your CAD-program. The
aperture table used for export has to be used for im-
porting as well. The extended Gerber format doesn't
need an aperture table any more.

Special kind of isolation tracks for producing PCBpr
totypes. A blow up is used to increase the isolation
paths for easier soldering.

The CNC controller is the link between yoanguter
unit and the engraving unit. The controller converts
the signals send by Cenon to signals of higher electri-
cal current, so that they are able to power the different
axes of the engraving unit.

Inyour con guration le (extension .devgontrol com-
mands and other parameter for the output device are
de ned or different commands of the different import
formats are translated for Cenon.Default A default is
an entry preset by an application.

Conical describes a shape which goes from wide to
narrow.

Inlays are a special case of cutting material, so that o
poarts ts exactly into another.

Excellon is a data format used by industirédling
machines for drilling holes in circuit boards. Many of
the CAD programs can export these data and enable
you to import all the drilling information. The format
is imported using the DIN import.
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Extended Gerber

Gerber-Format

HPGL

Inner Contour

Insulation engraving

Outer Contour

Outline-Algorithm

Pick-Out
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This is an improved Gerber format withoatribed
of a separated Aperture le. The format also allows
complex ground planes, which is very important for a
clean import of the data.

Gerber is a data format for exporting lay@iad In
general, photo-plotter use this le format. Because
this le format is very common, most of the CAD-
programs are able to create les in this format.

This abbreviation is an acronym for "Hewlett Packard
Graphics Language” and is one of the well know and
mostly used command set for accessing pen plotter.

The inner contour is mainly used for calcualgtihe
engraving path of lled areas. The appropriate tool is
labeled engraving tool.

Special kind of tool radius correctigssed to create
prototypes of printed circuit boards (PCBs). The insu-
lation is engraved around the tracks.

The calculation of the outer contour of congmis is
necessary, if the elements have to be cut-out totally
and the cut out should comply exactly with the layout
of the element. These cut-outs are normally done with
a milling tool.

The outline-algorithmis responsibte treating a con-
tour around graphic objects.

The pick out is a special method of creating output f
detailed engraving purposes. It is used with a conical
tool.
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PostScript

Project

Rub-Out

Sieb & Meyer

Spindle

Cenon
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PostScript is a vector based page descriptioichvis
mainly used in the DTP area. This format is normally
used to drive photo-type-setters to create inexpensive
Im layouts.

A project in Cenon is your document le. It is saved
with the extension ".cenon’. In CAM applications a
Cenon project can also be called a job.

Rub-out area (especially PCB prototyping) indisat
areas were analog to the chemical process the conduc-
tion copper material is completely removed (important
for HF-applications). The actual tool diameter is used
for calculation of the appropriate path to completely
remove all the copper.

Sieb & Meyer ist a industrial drill data format.hd@
two Sieb & Meyer formats (1000 and 3000) can be
imported using the DIN import.

Also called HF- or SF-spindle. Using high frequent
three-phase current, extremely high revolutions per neinut
(RPM) can be generated, to achieve a precise output
and a high feeding speed.

Universal construction and production software.
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