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| Introducing DeskProto
1.1  Disclaimer

All milling devices (whether or not Numerically Controlled) are dangerous
devices: when workingwith a milling machine it is possible to damage either
the workpiece or the machine, or even to injureyoursef. So do take care, and
away's check your milling paths before sending them to the machine - in case
you areanovice user have an experienced colleague check them.

Ddft Spline Systems, the software distributor, the deder and any other
intermediate parties are in no way responsible for any damage or injury,
direct or consequentid, relatingto the use of this software.

Copyright © 1995, 2018 Dédft Spline Systems
This computer program is protected by copyright law. Unauthorized
reproduction or distribution of this program is prohibited.

DeskProto ® is aregstered trademark of Deft Spline Systems.

Windows is atrademark of M icrosoft Corporation.
All other trademarks are owned by their respective owners.
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1.2  Licenses and Copyrights

DeskProto is protected by copyright law. Unauthorized reproduction or
distribution of this program is prohibited.
Copyright © 1995-2018, Ddft Spline Systems

DeskProto uses the following externd libraries (installed during Setup as DLL
files):

The Boost C++ libraries.

Copyright © 1998-2005, Beman Dawes, David Abrahams,
Copyright © 2004-2007, Rene Rivera

Used and distributed under the Boost Software License V1.0.

www.boost.org

The Crypto++ library of cryptographic dgorithms
Copyright © 1995-2013, Wel Dai

Used and distributed under the Boost Software License V1.0.
WWW.cry ptopp.com

TheHIDAPI library for communication with HID devices.
Copyright © 2009, Alan Ott, Sgna 11 Software,
used and distributed under the HIDAPI license.

dithub.convsignal11/hidapi

TheMinizip library for reading and writing ZIP archives.
Copyright © 2017, Nathan M oinvaziri
used and distributed under the M inizip license.

dthub.com/nmoinvaz/minizip

The QT cross-platform gpplication framework.

Copyright © 2016, The QT Company Ltd. and other contributors

used and distributed under the GNU Lesser Generd Public License
(LGPLV3).

WWW.qt.io

The complete license texts for al these libraries can be found in the
DeskProto About box.
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1.3 Essentials

What doesit offer

DeskProto is a CAM program (Computer Aided Manufacturing) for 3-axis,
4-axis and 5-axis CNC milling machines, offering Desktop Prototyping
DeskProto will dlow you to machine 2D vector drawings (DXF files), 3D
geometries (STL files), as wdl as 3D rdiefs based on photos (any bitmap
files). It can be used for product design, jewery, woodworking, medica
applications, arts, education, hobby, etc. DeskProto can be combined with
any CAD program, and with any CNC milling machine.

Four Editions of DeskProto are available: Free, Entry, Expert and Multi-
Axis, offering different (sub)sets of DeskProto’s functiondity. An edition
comparison table can be found on www.deskproto.com

How doesit work

Sarting point for DeskProto is a CAD file (it is not possible to design in
DeskProto: CAM is aout caculating toolpaths). Three types of CAD data
are supported, each with aslightly different work-flow:

Vector-data: 2D drawing containing lines and arcs, stored as DXF, Al or EPS
file

Geometry-data: 3D geometry defined as acollection of trianges (facets) that
describeits outer surface (poly gon data), stored as STL or DXF file.
Bitmap-data: 2D image containing colored pixels, stored as BM P, JPG, GIF,
PNG or TIF file.

Soin fact DeskProto offersthree CAM programs for the price of one !
DeskProto will load the CAD file and display its contents. It is possible to
load more than one file. At this point you can scae, translate, rotate etc.
After entering some milling parameters (cutting tool, required accuracy, €tc)
DeskProto will calculate thetoolpaths and savethemin an NC file. Send this
NC file to your CNC milling machine and you will have your part ready
within a short time.

What hardware/software is needed

DeskProto isaM SWindows gpplication, it needs Win XP (SP3), Win Vista,
Win7, Win8, Winl0 or newer. On 64 bits Windows versions a 64 bits
DeskProto will be instaled, otherwise a 32 bits version. M inimum required
hardware is a Pentium PC with 1 GB RAM and 1 GB free disk space:
faster/more is better. An OpenGL V3 compatible 3D gaphics card is
required.
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1.4  Specifications

Required operating system:
Windows XP / Vista/ Win7 / 8/ 10 or newer (Win95/98/ ME/ NT /2000
areno longer supported). For Win XP Service Pack Threeis needed: SP3.

DeskProto supports the 64 bit versions: aspecid 64 bits build of DeskProto
is avallable to take advantage. Where the standard 32 Windows versions limit
the memory use to max 2 GB per application, in 64 bits versions this is
amost unlimited (many Terabytes). So for users with large STL files and/or
large NC program files thisis great news!!

The 64 bits build of DeskProto (caled x64) will be autometicaly installed on
64 bits versions of Windows: the Setup will detect that the Windows is 64
bits and install the 64 bits build of DeskProto. Both builds behave identicaly,
you can only find out which version by lookingin the About box.

DeskProto is reported to run OK on an Apple M ac under Mac OS X using
the Parallels Desktop Windows emulation software.

Required hard disk space:
M inimum 1 GB: about 100 M B for program only, plus at lesst 900 M B for
projects

Requiredinternal memory:
As much as possible, recommended &t least 1 GB

Required graphics:
A 3D graphics card (or on-board graphics) that supports OpenGL V3 or
newer,

Supported Project files:

DPJ, version 2.0

DPJ, version3.0/3.1

DPJ, version4.0/4.1

DPJ, version 5.0

DPJ, version 6.0/ 6.1

DPJ, version 7.0

Version 1 DPJfiles (Windows 3.11) are no longer supported.

Project files exist in two versions: with and without calculated toolpaths.
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Supported Vector file types:

DXE AutoCAD Drawing Interchange File

limited to points, lines, polylines, arcs, circles and dlipses (2D)

EPS Encapsulated Post Script and

Al Adobe lllustrator

limited to points, lines, polylines, arcs, circles and dlipses (2D)

Entities in these files tha are not supported will be simply ignored by
DeskProto.

Supported Geometry file types:

STL STereoLithography

ACII & binary

DXE AutoCAD Drawing Interchange File
limited to trianges and rectanges (3D)

VRML Virtua Redlity M odeling Language
limited to trianges and rectandes

Supported Bitmap fil e types:

BMP  Windows BitM aP

Used by the bitmap operation to load abitmap
GIF Compuserve Graphic Interchange File
Used by the bitmap operation to load abitmap
JPG Joint Photographic Experts Group
Used by the bitmap operation to load abitmap
PNG Portable Network Graphics File
Used by the bitmap operation to load abitmap
TIFF  Tagged Image File Format

Used by the bitmap operation to load abitmap

Supported NC program files (tool path data):
NC-program Numeric Controlled
only ASCII, machine-dependent format and file extension

Other supported fil e-types:

DPW  DeskProto Wizard

defines one custom wizard

DPS DeskProto Script

contains a DeskProto script.

DPT DeskProto Toolpath
contains dl toolpaths for one DPJ file

Maximum File size
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The DeskProto code does not have a maximum for any file. However,
because of the memory limitation for 32 bits Windows versions (see above)
the max file size nevertheess is limited under a 32 hits OS As the memory
needs to contain both the geometry and the toolpaths these are related: for a
very large STL file (say 1 GB) only simple toolpaths will be possible.
Roughly speaking the STL file size maximum for 32 bits DeskProto will be
about 800 M B (binary STL).

The 64 bits version can accept much larger STL files. This mainly depends
on how much RAM memory is present: when Windows needs to swap the
cdculations will become too slow for most users.
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1.5 Wizard

For novice users it may be difficult to complete the DeskProto process of
generating an NC program file based on your own CAD-data And for
experienced users some complicated models that DeskProto can produce
remain difficult to prepare. For these reasons DeskProto festures Wizards: a
series of diaog screens that guide you step-by-step through the complete
process. The DeskProto wizards dso tell you where each setting can be
found in the ‘norma’ user interface, to enableyou to do it without wizard the
next time (if desired). Thewizard can be started from the File menu (File >>
Sart Wizard) and from the Sart Screen.

So the DeskProto Wizard is meant to let you execute a task by guiding you
through the steps needed. Thefirst wizard screen (see Choosingthe type of
Wizard) presents alist of the tasks for which aWizard has been crested.
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Theillustration above shows atypica wizard screen.

On top six icons that indicate the sequence of pages in this wizard. These
function as tabs: when colored these icons can be used to navigate to a
different page of thewizard by clickingon theicon.

The number of pages of each wizard (and options on each page) depends on
which Edition you are running.

Along the bottom the standard Wizard buttons: Back, Next, Cancel, Help
and (not on theillustration) Finish.

The button Apply (on the left) will refresh your screen and apply the
currently selected settings.

This leftmost button may aso show Calculate, which will caculate the
toolpath with the currently selected settings.
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Important arethe yellow question marksin front of each question: position
the cursor over one of these, and DeskProto will show a Wizard Tooltip
with Help information for this question. Including information where to find
this settingin the dialog based user interface.

All functiondity offered by the wizards is aso available in the norma user
interface: thewizards are only meant to make things easier for you, they do
not add new options. After finishing any wizard you can finetune the
settings that the wizard made.

When you open an existing project that was made by the wizard, DeskProto
will again use the wizard interface. However after fine-tuning in the dialog
based interface that is no longer possible.

In addition a very powerful feature is present caled the Custom Wizard: a
wizard written in a Script language and later added to DeskProto. This makes
it possible for any user and resdller to creste a custom wizard for a specific
application and/or aspecific fixture.
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1.6  Support
If you encounter problems while working with DeskProto, plesse try the
following

1. Search for asolution in the on-line Hel p system. The hdp is very detailed:
every option in every dialogis explained.

2. Look in the FAQ (Frequently Asked Questions) on the DeskProto
website.

3. Look in the Forum on the same website

4. Carefully read the gppropriate sections in the printed Manual s.

5. In case no solution found: ask the Dealer who supplied DeskProto to
you.

In case of any other problem: contact Delft Spline Systems.

When you send us a project plesse do so using the option Creste Problem
Report: sending the DPJ file is insufficient as that file does not contain the
CAD-datanor your cutter/machine/postprocessor definitions.
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1.7  Delft Spline Systems

Ddft Spline Systems is aDutch software house, founded in 1984, specidized
in the development and the use of CAD/CAM software. The first product of
the company, the SPSURF CAD/CAM package, was released in 1986, ran
in MSDos, and was specidized in designing fresform surfaces. As for
products containing freesform surfaces it is absolutely necessary to creste
physica models in order to redly evauate the design, a module to essily
cdculate CNC tool paths has been present from the start.

Since that time Rapid Prototy ping has been recognized as vital for product
development, has even become a buzz word. Based on a long experience of
Rapid Prototy pingand NC milling, Ddft Spline Sy stems was ableto develop
this unique DeskProto package, meant for product designers.

Snce that time we have found that DeskProto is very well suited for many
other applications as well. Key featureis the ease of use: DeskProto does not
am a CNC specidists (like most other CAM software), but instead at
professionds in a different application. Like in jewdry, ats, design,
education, prostheses, woodworking, food and sweets, and so on. This is
worded in our motto

" CNC machining for non-machinists'

We hopeyou will enjoy usingit, and we expect it will help you in producing
high qudity designs within ashort time.

When you want to stay informed about new DeskProto Developments you
can subscribe to our Newsletter emails by checking that option when
downloading a DeskProto trid version from our website.

The news will reach you even more quickly when you follow the DeskProto
page on Facebook and/or Goode Plus.

Delft Spline Systems
Vogelsanglaan 30
3571ZM Utrecht
The Netherlands

Tel: +31 30 296 5957
Website: www.deskproto.com
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Email info@desk proto.com

The DeskProto software © is owned by Delft Spline Systems.
DeskProto ® is a registered trademark of Delft Spline Systems.
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Geometry file: C:\Pro...\Teapot.sti  Machine: ISO plain G-codes - mm

The computer screen presented by DeskProto looks like the screenshot
shown above. In this chapter ashort explanation will be given of each dement
on the screen. From top to bottom, the following elements are present:

Thetop lineis caled the Title bar. It contains the name of the current
project, the word DeskProto, information about your license, and a few
Windows icons.

The Menu bar is the next horizontd line. It contains in black characters
the names of the available pull-down menus.

The button bar or Toolbar is the horizonta line below, containing a
number of buttons for commands that need to be a hand. DeskProto can
show these buttons in two sizes (setting in the View menu), the
illustration shows the large buttons.

The View window. The large screen-area below the button bar (right part
of the screen) is used to display the 3D datain one or more views. The
border of this window contains the Thumb-whedls.

The Project Tree window a the left of the view window displays the
Project Tree, showingthe structure of the current project.

TheNC Files window at the bottom left shows the NC Program files that
have been saved for this project.

Page 18



DeskProto Reference Screen layout

o Findly the bottom line or Status bar displays extra information on the
DeskProto commands, and some standard Windows messages.

You can Resize the DeskProto screen, just as most Windows didog screens.
Two standard sizes and Custom are available:
e Minimized (no window visible, only a button on the Taskbar), to be

achieved using minimize button on thetitle bar.
o Maximized (full screen window), and in addition, to be achieved using the
- O .
maximize button on thetitle bar.
e Custom size, to be achieved using therestore button on the title

bar. When in custom size mode y ou can change the size by positioning the
cursor on one of the borders or corners of the dialogwindow (note that the
cursor changes to an arrow), pressing the left mouse button and then
moving the cursor.

You can aso resize two aress of the DeskProto screen: of both the Project
Treewindow and the NC Files window the size can be changed. You can do
so exactly as described above: move your cursor over the border of this
screen area, see the cursor change, press the left mouse button and move.
This only works on one side of this screen areq, caled the splitter.
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2.1 Title Bar

[”“ Teapot.dpj - DeskProto 7.0 - Dealer license: Not For Resale! = | B -i:hl

TheTitlebar is located dongthetop of awindow.

It's exact gppearance depends on your version of Windows and on the
Windows Themethat you have selected. In most cases this bar will be semi-
transparent, which is afeature of the Windows Aero interface.

To move thewindow, drag the title bar. You can aso move other dialogs in
DeskProto by draggngtheir title bars.

A title bar may contain the following dements:

o Application Control-menu button (the orangeicon "DP")

o Nameof the current DeskProto project, or "Untitled" if the project has not
yet been saved (here"Tegpot.dpj")

o Nameof theapplication (here "DeskProto 7.0")

e License type commercia, educationa, hobby, etc. (here "Deder license:
Not For Resde").

e The Minimize button to reduce the DeskProto application
window to ataskbar button

O
e The Maximize button to enlarge the DeskProto application

window to fill dl available screen space.

e TheRestore button to return the DeskProto gpplication window
to its size and position before you chose the M aximize or Minimize
command.

>
e TheClosebutton to exit DeskProto and closeit's window.

Theimage on thetop of this page was made in Windows 7,
the four button images were made in Windows 10.
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2.2 Menu Bar

||Ei|E Edit View Parameters Create Options Help ||

The menu-bar is the main route to al the commands that are available in
DeskProto. This is why the command reference in the next chapter of this
manud is structured following these pull down menus. Each item in the
menu-bar represents a pull down menu, which can be made visible by clicking
the left mouse button with the cursor on the item. The following menus are
present:

File File management and Print options.

Edit Sandard Windows options Edit and Properties.

View Display and View control options.

Parameters Options to change the parameters for project, part and
operaions

Credte Toolpath caculation and saving options.

Options Customization of libraries, defaults and other settings.

Help Online Help options

Notethat in theillustration above one character is underlined for each menu-
item. The underlined character can be used to control the program without a
mouse. Pressing Alt + F (at the same time) will open the File menu for
instance.

In most current versions of Windows the underlining will be invisible: you
can press the Alt button to makeit visible.
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2.3 T oolbar

B BEBLDEHE & 108 &
fRRRBeRTUEE FEnn U e

The toolbar is the series of buttons displayed across the top of the
application window, below the menu bar. The toolbar provides quick access
to many tools used in DeskProto. All these functions can aso be accessed via
the menus.

To hide or display the Toolbar, choose Toolbar from the View menu. A
check mark appears next to this menu item when the T oolbar is display ed.

The next command in the View menu is "Large Toolbar Buttons”, with which
you can choose between two sizes of buttons. Again with a check mark if
large buttons have been sdlected (which is the default status). The best choice
will depend on the resolution of your screen: on a high-res screen the small
buttons will becometoo small.

Below a list of dl buttons with for each button an explanation of its
functions.

D Open a New project. Same command as New in the File
& 7 menu

Open an existing project. DeskProto displays the Open
didog, in which you can locate and open the desired DPJ-
file

Savethe open project with its current name as DPJ file. If
you have not yet named the project, DeskProto displays
the Save As didog.

= Load or Add aVector fileinto the project.

i Load or Add a Geometry fileinto the project.
,é
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Ec®

@ B

® 8 0

Load a Bitmap file into the project (adding not possible:
max 1 bitmap file loaded).

Cdculate the toolpaths for al visible operations of the
current part.

Show a Smulation of the result that you can expect after
machining the part.

Thisisa"togde button": a button that can be switched on
(depressed) and off (normd state), and show's its current
state.

Write the NC program for al visible operations of the
current part.

Send toolpaths to machine for dl visible operations of the
current part.

This button is visible ONLY when this option has been
configured (in the Preferences); for some configurations the
the button will show a different icon.

Print the image as present in the current view.

Preview how the image would be printed.

Show or hide the Part information dialog.

Thisisa"togde button": a button that can be switched on
(depressed) and off (normd state), and show's its current
state.

Changethe Layout out of the views.

Change which Items should be shown in the active view
(the Scene).

Change the Viewpoint (cameraposition) of the active view.
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Set the viewpoint of the active view to Top view (XYZ 0/
[ E_ 0/0).
.. St the viewpoint of the active view to Front view ( -90 /
w 0/0).
- - Set the viewpoint of the active view to Right side view ( -
K’N 90/-90/0).
.. St the viewpoint of the active view to Bottom view ( 0 /
Lg] 180/0).

Set the viewpoint of the active view to Back view ( -90 /
180/0).

St the viewpoint of the active view to Left side view ( -
90/90/0).

Set theviewpoint of the active view to Isometric view.

St theviewpoint of the active view to Default view.

Restore the previous viewpoint settings.

Restore the next viewpoint settings (enabled only after
Restore previous view, to undo that restore).

Change mouse-function to rotation.

The four mouse-buttons are "togde buttons”, showing
depressed in case sdlected. De-sdecting can be done by
pressing one of the other mouse-buttons. Always one of
these four buttons is selected.

% Change mouse-function to panning.
a5 Change mouse-function to zooming.
=%
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Change mouse-function to zoom window: zooming in by
sdecting aspecific areain the active view.

Note that one of these four mouse-functions is active at
any moment, so choosing one means desdecting the
previous one. DeskProto dso offers other tools: the red
thumb-wheels on the screen are for rotations, theydlow for
pan and the blue whedl is for zoom. A handy dternaive is
using the middle mouse button (the mouse-whedl): rotating
this whedl zooms, and moving the mouse with the whedl
pressed pans.

Set the Zoom percentage to 100% to show the complete
geometry .

Display the Help Topics didog
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2.4  View Window

Red arrows: start and end of toolpath

ined
Grey dashed lines: _—" machine

rapid positioning moves

Workpiece zero point
Red lines:
the toolpaths

Purple lines:

View orientator toolpaths at reduced speed
LD E

ROTATE Bl Z00M

The view window shows the CAD-data that you are working with, the
toolpaths that you create, and much more. In the screenshot above the most
important itemsto be displayed are indicated:

Thewireframe block in orange is the Material block that you start with for
this Part.

Thewireframe block in green is the Area to be machined for one Operation
Both blocks can be shown shaded by making them Translucent in the ltems
Visible diaog

Drawn in metdlic blue is the Geometry tha you loaded (the STL file).
Vector dataand bitmaps aredisplayed in gray .

Thelines in red are the Toolpaths: the path that the tip of the cutter will
follow to create your part.

Sart and end of thetoolpath are shown as smal red arrows.

Some of thetoolpaths arein purple: these are done at reduced speed because
of aHigh chipload.

And the dashed lines in gray are positioning movements in Rapid.

Thegreen View orientator at the bottom left helps to orient by showing the
directions of the axes.

Thedark blue orientator shows the position of the WorkPiece zero point.
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The six Thumb-Wheels in the window border can be used to change the
cameraposition.

The list above includes the most used items in the View Window. M any
more items can be displayed though: this can be defined using the Items
Visible didog This diadog contains a large number of checkboxes to switch
the various items on and off.

Mind the two different orientators: the green Orientator does not indicate the
WorkPiece zero point: that is shown by the blue Orientator.

Double-clicking in the View window will open the Items visible didog.
Right-clickingin the View window will make asmall menu pop up, cdled the
context menu, offeringyou afew relevant commands

(right-clicking on a Mac with a one-button mouse can be emulated by
pressingthe Ctrl (Control) key while clicking the mouse button).
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25 Project Tree

Project Tree
]‘]a' Torso
4 % Front side
’ E‘—‘-h Roughing
 #*= Finishing
’ ".?z? Text on base
’ ug Projected bitmap
., 45 Detailing

a ooy Backside
Y %= Roughing

. %= Finishing

In DeskProto the structure of the Project is shown in the project tree, which
is placed on the left of the screen. In the above example the project Torso'

contains two Parts (icon 4 /), onewith five Operations and one with two.
Iy
Three different Operation types can be present: Vector operation (icon =

] )
), Geometry Operation (icon %% ), and Bitmap operation (icon g .

When one of these Operations or Parts is in an error status this is shown by
the & error icon.

Thelampicon & ' indicates if alinein the Treeis visible (yellow) or not
(gay). Only onePart can be current (visible) at atime. Of the Operations in
that part none, severd or al can bevisible. Click on alamp icon to change the
status of that line. The Project line has no lamp icon as that line cannot be
turned off.

If you do not see a Project tree window, activate the option Project tree in
the View menu by selectingit. The Project treeicon in the menu will become
active (drawn in a frame) and the Project Tree will be displayed. De-
activating this option (by again seecting it) will make the Tree window
disappear. The size of the Window can be changed by dragging it's borders
with the mouse.

Shortcuts:
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The black arrow button in the border of the View Window opens and closes
this Tree Window.

The project tree offers you anumber of functions:

Editing parameters
Double-clicking on a line in the tree will open the didog to edit the
parameters of the Project, Part or Operation.

Making a part current

To see apaticular part (in case you have defined more than one part) you
should makeit current. To makeapart current just click with the left mouse-
button on the gray lamp icon of that part. You can dso usethe Context menu
(see below). When apart is not current, itsiconis gray ed.

Thereis aways exactly onepart that’s current. No more, no less.

You cannot make aPart "un-current” by clicking on a yelow lamp icon: you
can only make adifferent part current.

Making an operation (in)visible

To be able to see how the toolpaths look for a particular operation, this
operation should be visible. To make an operation visible just click with the
left mouse-button in thetree on the gray lamp icon of that operation to make
it yelow (turn the light on). Clicking on the ydlow lamp icon of a visible
project will make it invisible. When an operation is not visible, its icon is

gayed.
Of the operations in aPart none, one, severd or dl can bevisible.

Displaying parametersin the status bar

When you singe-click on one of the items in the project-tree, that particular
item is highlighted (shown with a blue background), meaning that it is
selected. At that moment some of the parameters of that item will be shown
in the Satus bar.

Context menus

When youright-click on anitemin thetree asmal menu pops up caled the
context menu, offering you a number of functions (right-clicking on a M ac
with aone-button mouse can be emulated by pressing the Ctrl (Control) key
while clicking the mouse button).

The available functions will be different for each line of the tree, and will
include the following options:

Edit the parameters of that tree-item.
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Add aPart to the project. The settings of the default part are used.

Add an Operation to that part. The settings of the first default operation are
used. Thereare Add options for a Vector Operation, a Geometry Operation
and aBitmap Operation.

Copy an operation or a pat will add an item that is identica to the current
one.

Remove a Part from the project. This is only possible when there will be at
least one part left after it has been removed.

Remove an Operation from that part. Thisis only possible when there will be
a least one operation Ieft in the part where it belongs to after it has been
removed.

Move Parts and Operations in the Tree can be used when the sequence is
important (for instance first roughing, then finishing).

The other options in the context menu will be sdf explaining.
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2.6 NCFiles
NC Files W
Mame Date
Frame#l_Roughing.iso 22/11/2017 10:33

Frame#2_Finishing_to_Co.. 22/11/2017 10:33

For Help, press F1

L

The NC files window shows a list of NC program files that have been saved
for this project. For each fileits Name and Date are listed. This may be easy
for you to manage NC files for this project.

h

MC Files -
MName Date

. — \Z  x
Frame#l_Roughing.iso 22/11/2017 103 ‘:'--

Framez? Finichino +a & 2344 S0 T A0

[ C:\ProgramData\DeskProto 7.005amples\Frame#l_Roughing.iso }
1 | mn + ROTATE ._I@
For Help, press F1 Geometry file; C:\ProgramDi
. —

Hoovering over the filename (positioning the cursor there without clicking)
will make DeskProto show the completefile specification of the NC filein a
tooltip: seethe screenshot above.

Double-clicking a file will open the file using the default program that has
been set for that filetype in File Explorer. For instance double-clicking a
.TXT file will open it in Notepad. You can for instance configure your
machine's control softwareto open your NC files, or atext editor in case you
want to check thefile's contents.

By right-clicking on any line in this window you can open a Context menu,
offering the following options:
o Removethefile-name fromthelist
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o Ddeethefile

o Openthefile- same effect as the double-click just described

e Openthefilelocation - which will show the NC program in File Explorer

Send the file to your machine (only in case that option has been

configured)

e Add a file - for instance to add a TXT file with your own project
documentation.

The NC Files window can made visible or invisible by checking or unchecking
the option NC Filesist in the View menu. This same effect can be achieved
by pressingthe black arrow button in thetitle bar of this window. Note that
the NC Files window can only be visible when the Project Tree Window is
visibletoo.
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2.7 Status Bar

|Fnr Help, press F1 Geometry file: C:ProgramDatal.. \DpPictureFrame.stl  Machine: ISO plain G-codes -mm 4131 .. -BT7 |

The status bar is displayed at the bottom of the DeskProto window, and
gves status information about various relevant items. To display or hide the
status bar, use the Saus Bar command in the View menu. A check mark
appears next to the menu item when the Satus Ber is display ed.

Theleft side of the status bar describes the actions of toolbar buttons as you
point to them (asort of exraHep information). M enu item actions are dso
described when you use the arrow key s to navigate through the menus.

In the middle areathe most important parameters of the selected tree-item are
displayed: CAD filename and machinefor the Project, dimensions for a Part,
cutter and precision for an Operation.

At theright side of the status bar the coordinates of the current mouse
position are display ed, however only when the geometry is displayed in one
of the main views. These coordinate vaues shown are in “Translated”
coordinates: the coordinates as used in the NC file. This is a very handy
option that enables you to quickly check dimensions and positions on the
screen.
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3.1

File Menu

Menu commands

P Untitled - DeskProto 7.0 - Dealer license: Not For Resale!

MNew Project
Open Project...
Open Recent Project

Save Project

Save Project As...

Load Vector File...

Save Vector Data As...
Lead Geometry File...
Save Geometry Data As...
Load Bitmap File...

Save Bitmap Data As...

Print Image

Print Project Data

Show Start Screen...
Start Wizard...

Start Custom Wizard...
Run Script...

Exit

3
Ctrl+0

Ctrl+S

Ctrl+B
Ctrl+W
Ctrl+Shift+W

Edit View Parameters Create Options Help

R &9 16

(o)

The File menu contains al options for File management and for Printing,
conform Windows conventions.
On the right side of the menu you can see "shortcuts® for a number of
commands: for instance "Ctrl+N" means to keep the Ctrl key pressed and
then press the O key: DeskProto will perform the Open Project command.
No need to use your mouse !

Notethat not al options are present in the DeskProto Free edition and Entry
edition.
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3.1.1 NewProject

This File menu command creates anew project in DeskProto.

This project will be called "Untitled" until it has been saved.

You can select one of three project types: Vector project, Geometry project,
Bitmap project,

by sdecting onein a sub-menu.

Thedifferenceisthetype of operation that will be present:

e aVector project features a Vector operation, and is meant to process
Vector Data (likea2D DXF file)

e a Geometry project features a Geometry operation, and is meant to
process Geometry Data(likea3D STL file)

e aBitmap project festures a Bitmap operation, and is meant to process
Bitmap Data (like a JPG file)

Combined projects are possible by adding operations once the project has

been opened.

Edit View Parameters Create Options Help

MNew Project D Mew Vector Project E
Open Project... Ctrl+O MNew Geometry Project Ctrl+N
Open Recent Project 4 Mew Bitmap Project

—

One of thesethree project typesis the default, shown in bold characters.
You have sdected this default when you first started DeskProto, in the Initia
Settings dialog.

It can be changed later by editing the default Part (Options menu) and
changngthetype of operation that is present.

When starting DeskProto automaticaly opens a new default project, so no
need to again use"New Project" a program start.

As anext step you can then load the CAD filg(s) you want to use: Vector
data, Geometry dataand/or Bitmap data

You can open an existing project with the Open Project command.

Fa
Toolbar:

Keys: CTRL+N

Shortcuts:

Page 35



Desk‘ Proto DeskProto Reference

3.1.2 Open Project

This File menu command opens an existing project. The currently open
project will be closed, and the standard Windows Open File didog will be
displayed, showing al DeskProto project files (.DPJ).

You can't open more than one project a atime.

You can create anew project with the New command.

A 'Close option is not present: you can close your current project using
either 'New', 'Open’ or 'Exit".

Important to know isthat you can not load a CAD Data file using the Open
command: it can only open DeskProto projects. In order to load a vector file,
geometry or bitmap file you need to use the command Load Vector File, Load
Geometry File or Load Bitmap File. Even easier isto use one of the Wizards.

Shortcuts:

Toolbar:
Keys: Ctrl+O

When opening a project file, the CAD file(s) that were used will be read
again: the DPJ files does not store the CAD-data but only links to the
externd CAD files. The CAD file must thus be found a the same place as
whereit was when the project file was saved. So when sending out a project
filemake sureto aso send al CAD files.

If the CAD file cannot be found (for instance when the DPJ file was copied
from a different computer system) then DeskProto will check if a CAD file
with the correct name can be found in the current directory (same as the DPJ
file) or in the default Datadirectory. If yes, DeskProto will ask you if it can
usethat fileinstead, seethe File Not Found didog.

3.1.3 Open Recent Project

This File menu command will show alist containing the latest projects that
you have opened (maximum 20).
Click on any project inthelist to again openit.

Page 36



DeskProto Reference Menu commands

This list is cdled the Recent File List, and dso M RU which stands for
M ost Recently Used.
It is aconvenient standard option in current software.

3.14  Save Project

This File menu command saves the open project to its current name and
directory, in a DeskProto project file (DPJ). When you save a project for
the first time, DeskProto will display the Save As didog so you can name
your project.

If you want to change the name and directory of the open project before you
saveit, choose the Save As command.

Also if you want to save the DPJ file with toolpaths you need to use tha
command.

Notethat the project file does not contain the CAD-data, only alink to the
CAD-file. For saving the geometry after it has been changed use the Save
Geometry As command.

Shortcuts:

Toolbar:
Keys:  Ctrl+S

3.15 SaveProject as

This File menu command saves and names (or renames) the open project,
usingthe Save As didog.

In this didlogyou can:

e Nameyour project.

o Sdect anew location for the project file.

o Sdect thetypeof DPJfileto bewritten: standard or with Toolpaths.

To save a project with its existing name and directory, use the Save
command.
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3.1.6 Load/Add Vector File

The File menu command Load Vector File displays the standard Windows
Open Filedidogin which you can select the vector file you want to load. It
will be showing all Vector file types that DeskProto can read: DXF, Al and
EPS

After browsing the file it's contents will be loaded, a project level (so
accessible for dl parts and for dl operations).

Shortcuts:

=

@

Toolbar:

When you dready have loaded vector data, this command will change to Add
Vector File and the new vector curves will be Added. If you want to replace
your current Vector filewith a new, then go to the Parameters menu, choose
the option Project Parameters and go to tab Vector.

Only when Adding a second vector file an extra didog will pop up: the
Vector Data Transformation didog This didog enables you to position the
new vector curves relativeto the current collection.

3.1.7 Save Vector Data as

This File menu command display s the standard Windows Save File didog in
which you can define the vector file you want to write.

This command makes it possibleto:

1- savevector datawith one or more Transformations applied

2- merge severa vector files to one combined new file.

3- NOT YET IMPLEM ENTED - save vector datain a different format (so
use DeskProto as aconverter for vector files).

Of course this is only possible in case you have previously loaded Vector
data

About 1:
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Beforethe standard Save didog an extra didog will pop up: the Save Vector
Data Options didog, which enables you to apply Transformations tha you
have set in the Part Parameters.

About 3:

For importing Vector files DeskProto supports three file formats: DXF, EPS
and Al.

However, for exporting Vector files any DXF is supported.

3.1.8 Load/Add Geometry File

The File menu command Load Geometry File displays the standard
Windows Open File didog in which you can sdect the geometry file you
want to load. It will be showing al Geometry file types that DeskProto can
read: STL, DXF and WRL.

After browsing the file it's contents will be loaded, a project leve (so
accessible for dl parts and for dl operations).

When you dready haveloaded a geometry, this command will change to Add
Geometry and the new geometry will be Added, to form one combined new
geometry. If you want to replaceyour current geometry with a new, then go
to the Parameters menu choose the option Project Parameters and go to tab

Geometry .

Shortcuts:

Toolbar:

Only when Adding a second geometry file an extra dialog will pop up: the
Geometry Transformation diadog. This didog enables you to position the
new geometry relativeto the current one.

3.19 Save Geometry Data as

This File menu command display s the standard Windows Save File didog in
which you can define the geometry fileyou want to write.
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This command makes it possibleto:

1- save geometry datawith one or more Transformations applied

2- merge severd geometry files to one combined new file.

3- save geometry datain a different format (so use DeskProto as a converter
for geometry files).

Of coursethisisonly possiblein caseyou have previously loaded Geometry
data

About 1:

Before the standard Save didog an extra didog will pop up: the Save
Geometry Data Options didog, which enables you to apply Transformeations
that you have set in the Part Parameters.

About 3:
DeskProto supports six file formats for geometry files, you can select one in
the Save as Type box.

STL STereoLithography File ASCII

STL Binary

DXF  AutoCAD DrawingeXchangeFile Polyface M eshes
DXF 3D Faces
VRML Virtua Redity M odding Language Version 1.0
VRM L Version 2.0

STL is preferred as being most standard, and then binary results in a much
smdler filesizethan ASCII. So Binary STL isthedefault filetype here

3.1.10 Load Bitmap File

The File menu command Load Bitmap File displays the standard Windows
Open Filedidogin which you can select the bitmap file you want to load. It
will be showing dl Bitmap file types that DeskProto can read: BM P, JPG,
GIF, PNG and TIF.

After browsing the file it's contents will be loaded, a project level (so
accessible for dl parts and for dl operations).

a3

Shortcuts:

Toolbar:
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DeskProto supports only one open bitmap file per project. So adding a
second bitmap file (like for geometry files and vector files) is not possible.
Reason is that geometry data and vector data comes with a position in 3D
space, so combining severd files can make sense.

Bitmap files do not have such position in space.

If needed y ou can combine severd bitmap files to one large image (using any
graphics program) and import that new image filein DeskProto.

3.1.11 Save Bitmap Data as

This File menu command displays the standard Windows Save File didog in
which you can define the bitmap file you want to write.

This command makes it possibleto save bitmap datain adifferent format (so
use DeskProto as aconverter for bitmap files).

Of course this is only possible in case you have previously loaded Bitmap
data

DeskProto supports four file formats for exporting bitmap files: BM P, JPG,
PNG and TIFF. You can sdect onein the Save as Type box.

3.1.12 Print Image

This File menu command prints an image of the DeskProto View Window.
This command presents a Print didog, where you may specify the range of
pages to be printed, the number of copies, the destination printer, and other
printer setup options.

Shortcuts:

Toolbar: Cj

Keys. CTRL+P
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3.1.12.1 PrintPreview

This File menu command display s the image of the pageto be printed.

Two versions of this command are present in DeskProto:

e Print Image Preview, which shows the View Window as it would appear
when printed.

e Print Project Data Preview, which shows the Project Data as it would
appear when printed.

When you choose this command, a print preview window will pop up in
which the page will be displayed in ther printed format. The print preview
toolbar offers you options to view either one or two pages a a time;, move
back and forth through the document; zoom in and out of pages; and initiate a
print job.

Shortcuts:

»

3.1.12.2 Print Page Setup

Toolbar: (for Print Image Preview)

This File menu command selects a printer and aprinter connection.
Two versions of this command are present in DeskProto:

o Print Image Page Setup, for printing the View Window.

o Print Project Data Page Setup, for printingthe Project Data

This command presents the standard Windows Print Setup dialog, where you
specify the printer and its connection. The available options will depend on
the Printer driver that you have selected.

Note that some CNC milling machines aso use a Windows Printer Driver and
thus aPrint Setup Didlog Do NOT sdect such milling machine here, instead
use the DeskProto Preferences. This command is only for printing on paper.
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3.1.13 Print Project Data

This File menu command prints dl the data in the project, that means dl the
project parameters, the parameters of al of its parts, and the parameters of
al of their operations. See the example image below.

DeskProto Project Data; printed by DeskProto 7.0 on 03 July 2017 16:00:50
Project C:\ProgramD ate\DeskProto 7.00Samples\Bottle.dpj
Unit mm
Wachine Isel CPN 4030 with rofation axs
Geometry data:
C\ProgramData\D eskProto 7.005amples\Bottle.st
File size 680.11 KB
File date WedJan 25092350 2017
Flip nomals no
Skip backfaces with calculations no
Part Halfbotie
X hd Z
Uses rotation ads no
Geometry Seftings:
Scale 1.00000 1.00000 1.00000
Wirror no no no

The printed pages can be used for backup and documentation purposes.

This command presents a Print didog, where you may specify the range of
pages to be printed, the number of copies, the destination printer, and other
printer setup options.

3.1.13.1 Print Preview

This File menu command display s the image of the pageto be printed.

Two versions of this command are present in DeskProto:

e Print Image Preview, which shows the View Window as it would appesar
when printed.

e Print Project Data Preview, which shows the Project Data as it would
appear when printed.

When you choose this command, a print preview window will pop up in
which the page will be displayed in their printed format. The print preview
toolbar offers you options to view ether one or two pages a a time;, move
back and forth through the document; zoom in and out of pages; and initiate a
print job.
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Shortcuts:
Be

3.1.13.2 Print Page Setup

Toolbar: (for Print Image Preview)

This File menu command selects a printer and aprinter connection.
Two versions of this command are present in DeskProto:

e Print Image Page Setup, for printing the View Window.

o Print Project Data Page Setup, for printingthe Project Data

This command presents the standard Windows Print Setup diaog, where you
specify the printer and its connection. The available options will depend on
the Printer driver that you have selected.

Notethat some CNC milling machines also use aWindows Printer Driver and

thus aPrint Setup Didog Do NOT select such milling machine here, instead
use the DeskProto Preferences. This command is only for printingon paper.

3.1.14 Show Start Screen
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This is @ DeskProto 7.0 Multi-Axis Edition
Licensed to: Delft Spline Systems
Dealer license: Not For Resale!

Open recent project Start new project Other tasks
C: ramCata\De. . \Insoles. dpj Use wizard + Open sample project
C:\ProgramDat. .. \SampleRing. dpi Use dialogs: Visit website:
C:\ProgramD. .. \Bottle-RotAxis. doj Wector project (2D) Read tutorial (web)
C:\Program... \DpPictureFrame. dpj Geometry project (3D) View tutorial videos {web)
CiVsers\e. .. \Bottle-TrialCross. dpj Bitmay ject (relie Visit user forum (web)

|| Use samples folder

The DeskProto Start Screen shown above is a help to quickly start the task
that you need.

You can open the Sart Screen viathe Filemenu (File >> Show Sart Screen).

A keyboard shortcut is available as well: Ctrl + B (B for "Begn", asthe S
aready is used).

It will first show the Edition that your are running,
next your Name and Location (as owner of the license),
and thetypeof License, with therestrictions that gpply (of any).

Three groups of tasks are presented:

e Open recent project

o Sart new project

e Other tasks

Each linein thesethreelistsis alink that will directly start that task.

Recent projects will be avalable only when you have used DeskProto V7
before. In this didog only the latest 5 projects will be shown. Command
Open will dlow you to open any project file by browsing one.
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Starting a New project can be done ether using the Wizard interface or the
Didog based interface.

Default choicefor this didogisto start a New project using the Wizard: that
iswhat will happen when you simply press the Enter key (indicated by the
icon & this ling). Thisis the most convenient option for novice users.

The difference between Vector/Geometry/Bitmap projects is explained on

page New project.

The DeskProto Setup has instaled a number of Sample projects and
Sample geometries on your PC. Including some grest geometries like the
DeskProto picture frame: seethelessons in the DeskProto Tutoria book.

Conform Microsoft's specifications the Samples have been instaled in the
\ProgramData\ folder, which may not be essy to find as it is a hidden folder
and its location is different per Windows version. Sorry about that,
unfortunately for standard users other locations are not permitted by
M icrosoft.

Using the checkbox Use samples folder you will dways be able to find the
sample geometries.

Inthe Other tasks section, Open sample project makes it easy to find the
sample projects.

Theother three'other tasks' require an Internet connection, as they will start
your browser and open aweb page.

The checkbox Show this start screen on startup makes this screen
autometically appear a each start of DeskProto. After having de-selected this
option, you can still access the Start Screen using the command Show Start
screen in the File menu.
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3.1.15 Start Wizard

D Which Wizard? =

4

[7] machine to be used:

|ISD plain G-codes - mm ~

E Type of milling;
Basic Vector machining (2D)
Basic Geometry machining (307)
Basic Bitmap machining (relief)

Advanced Geometry: Two sides, manual flip
Advanced Geometry: Two or more sides, automatic rotation

Advanced Geometry: Rotary machining

| Next = H Cancel || Help

%

The Wizard-based user interface is an important festure of DeskProto. It
makes it possible for users without CAM know-how to essily creete the
toolpaths that they need for their projects. Each wizard is a series of dialog
screens (forms) that need to be filled in: the wizard in a way 'takes your
hand' and guides y ou through the process of creetingtoolpaths.

When you create a project using a wizard and you save the project without
making any changes after finishing the wizard, on re-opening DeskProto will
show the project using the same wizard. So it is possible to use DeskProto
seeingonly thewizard interface. This is new in DeskProto V7, and will be a
great help for inexperienced users.
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Navigatingthe Wizard is done using the Wizard buttons, on the bottom of the
Sscreen:

Back and L2 Next let you navigate the wizard

i

< Back
pml

Cancd and Help Help are standard buttons. Every
wizard page hasit's own Help information page.

Cancel

[

Finish will replace Next on the fina page of the Wizard,

Apply

H

Apply will refresh your screen and apply the currently

Calculate Calculate will caculate the toolpath with the currently

2] 8
8 8
28| a
-1
8 — @

Navigation icons: The DeskProto wizards start with the page shown above,
cdled "Which Wizard?'. On the top of the page you can see one icon, &fter
sdecting one of the wizards a series of icons will be shown: one for each
wizard page. At this point these extra icons are dl gray, when progressing
they will be colored: then they can be used as tab-pages to navigate (click on
acolored icon to jump to that page of the wizard).

Help information: Important are the E yedlow question marks in front of
each question. When you position the cursor over such mark a Tooltip will
pop up, dving extra information about that question. It will aso tel you
whereto find that settingin the Didlog based interface.

Thefirst question, "Machineto be used”, in most cases needs not be changed
as your default machine will aready have been selected here.

The second question, " Type of milling”, presents the six wizards that you can
choose from: you need to select one before continuing.

Not al wizards will be available for dl users (some may have been grayed
out): some wizards are not available in adl DeskProto Editions, and some
wizards are only available in caseyou sdected a machine with arotation axis.
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Also: in the Free edition and the Entry edition the avallable wizards do not
include al described options.

Basic Vector Machining

Thiswizard creates 2D toolpaths for just one Vector file (DXF, EPS Al). It
is meant for novice DeskProto users, and explains this procedure step-by-
step. You can choose to use ether Profiling or Pocketingtoolpaths.

Basic Geometry Machining

Thiswizard creates 3D toolpaths for just one Geometry file (STL, DXF). It
is meant for novice DeskProto users, and explains step-by-step the
procedure to create an NC toolpath file (NC program) based on your
geometry . The modd will be machined from one side, using three operations:
Roughing, Finishing and a smoothing contour.

Basic Bitmap Machining

This wizard creates 3D toolpaths for arelief based on a Bitmap file (BM P,
GIF, JPG, PNG, TIFF file). It is meant for novice DeskProto users, and
explains this procedure step-by-step.

Advanced Geometry (the three advanced wizards are dl for geometry
machining):

Two sides, manual flip, aso caled Two-sided Wizard (not available in the
Free Edition and the Entry edition)

This advanced wizard is a unique feature of DeskProto, and makes it very
easy for you to creste acompete 3D part by machiningit from two sides, on
any three axis milling machine. DeskProto assists you by taking care of the
repositioning needed to machine the second haf: no need to change the
workpiece zero point (starting position of the cutter).

Two or more sides, automatic rotation, aso cadled N-Sided Wizard
(available only in the M ulti-Axis edition)

N-sided milling is meant for machines with a rotation axis (A-axis), and
alows indexed machining: this wizard generates toolpaths to machine the
part from severd (N) sides, with a rotation in-between. The number of sides
can be fredy chosen: for two sides the result is the same as for the previous
wizard, though now with automatic rotation.

Rotary Machining (avalableonly inthe M ulti-Axis edition)
If your machine is equipped with a rotation-axis (A-axis) you can use this
wizard to create toolpaths for a model that is machined from al sides:
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rotation axis machining. In contrast to the previous wizard, now the materia
rotates during machining.

A rotation axis is an extra piece of equipment that lets your mode rotae
during machining (just like the meat rotating on aspit above a barbecue).

Note that al functiondity offered by the wizards is aso available in the
diaog-based user interface: the wizards are only meant to make things essier
for you, they do not add new options. After finishing any wizard you can
still usethe didogs to fine-tune the settings that the wizard made.

You can find the Wizard in the File menu (File >> Sart wizard) or in the
Sart Screen.
A keyboard shortcut is available as wdl: Ctrl + W.

3.1.16 Start Custom Wizard

The Custom Wizard (also cdled Script wizard) is awizard written in a Script
language and is stored as aseparatefile (so not in the file DeskProto.exe).
Thisis avery powerful option, as it makes it possible for any user and
resdler to create acustom wizard for aspecific application and/or a specific
fixture.

Using a Custom Wizard.

Script Wizards can be accessed viathe File menu.
A keyboard shortcut is available ass wdl: Ctrl + Shift + W.
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I Start Custom Wizard l&

Select wizard to start

123 Wax Model
123 Wax Ring

4 axis Wax Ring
Basic 30 Milling
Hollow Wax Ring
JW3E0D Wax Model
JW30 Wax Ring

Start ][ Cancel ][ Help

M

After sdecting command Start Custom Wizard the dialog shown above will
pop up, dlowingyou to seect which Custom wizard to use. Thislist isfilled
when DeskProto starts, with dl valid Wizards found in the subdirectory
\Wizards\ of the DeskProto directory, for instancein C:\Program
Files\DeskProto 7.0\Wizards\

As most of the wizards shown in theillustration above require arotation axis,
thelist of wizards will be much shorter for users of aFree edition, Entry
edition and/or an Expert edition of DeskProto.

A Custom wizard can aso be started by :
e cdlingit's DPW-fileas a command line parameter.
o double-clickingit's DPW-filein Windows explorer.

When you are auser of aDeskProto Custom Wizard and need any Help
information, plesse refer to the documentation that camewith that Wizard.

M ore information about Custom wizards can be found on the Custom
Wizard page.
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3.1.17 Run Script

Normaly when you use DeskProto you will load a CAD-file, set anumber of
parameters, caculatetoolpahs and save an NC program file. So a number of
actions that are manualy done, in a specific sequence. In some applications
the actions to be done and the parameter settings to be used are dways the
same, which makes it possibleto automate this task. Such automation can be
achieved by Scripting.

A Script is alist of actions to be done, saved in afile. These actions of course
need to be described in a language that the computer will understand: in a
DeskProto script you need to use the JavaScript scripting languages. For
more information aso seethe Scripts page.

You can start ascript viathe"Run Script..." command the File menu.
A keyboard shortcut is availableas wel: Ctrl + R.

7 Run Seript L&J

7.0\Scripts Browse...

Saipts path |C:\Program Files\DeskProto

Select script to run

C\Program Files\DeskProto 7.00\5cripts\ExampleScript.dps
C:\Program Files\DeskProto 7.0\Scripts\ScriptedBottle.dps
C\Program Files\DeskProto 7.00\Scripts\ScriptedInseles.dps

l Run J l Cancel J I Help J

h

This command will open the Run Script didog as shown above. Hereyou can
browse the Script file (files are seen with extension .dps for DeskProto Script
file) and then press the Run button to start it.

Complete automation can be achieved by starting DeskProto with the name
of the Script file as command line parameter. Then this complete didog will
be skipped: the script will be started and executed automaticaly. M ore
information about this in Command line parameters.
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Note that aso a specia type of Script does exist, cdled the Script Wizard,
which does exactly as the name suggests. These script wizards can not be
started using this Run Script command.

<7 test functions
if {loadGeometryi))
addPaxrt():

s/ returns true if geometry was successfully loaded
function loadGeometryi)

<7 empty s=tring a= path will show an open file dialog
result = DeskProto.project.loadGeonetryitrus. ""):
return result:

¥

## creates a new part, changes some paramsters and calculates it
function addParti{)
{

## copy current active part, the copied part will be the new ac
DeskProto. project . copyPart ()

<+ change name

De=skProto.project . activePart name = "This Part has just been ad
s/ rotate —90 degrees around = axis

DeskProto.project .activePart . setRotation({ -90.0, 0.0, 0.0 ):

/7 calculate toolpaths

DeskProto. project .calculateToolpath=s():

Above you see the very simple script file ExampleScript.dps that was
present in thedidogjust shown. It contains (and cals) two functions, one to
load a3D geometry file, and one to add and rotate a part. Line starting with
"/I" in JavaScript are comment lines. This is just a very simple example: you
can add any DeskProto functionality here, which makes scripting a very
powerful tool for automation.

wvar -strSamplelocation = -DPPreferences.getSamplelocation();

DPProject.loadGeometry(strSamplelocation -+ -"Bottle.stl™);
DPRctivePart.setRotation(-90.0, -0.0, -0.0):
DPActivePart.segmentMethod .=.2;
DPProject.calculateToolpaths () ;

DPProject.writeNCProgram( -"ScriptOutputNCfile.ext™ ) ;
DEProgram.exit():

The second example script file that has been instdled is cdled
ScriptedBottl e.dps

This script will load the bottle sample geometry, rotated and segment it (Part
Segment is the old name for the M aterid block, still used in the Scripts),
cdculate toolpaths and save an NC file. No path for the NC Program file is
specified, so it will be saved in the default location for Write NC which is in
most cases is the (My) Documents folder.
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When using such script as command line parameter you can even add an Exit
command: then the actua user does not need to perform any user-interaction
with DeskProto.

For more information on scripting see the DeskProto Script Reference. You

can find that on the DeskProto distribution CD, or without such CD email us
to obtain acopy.

3.1.18 Exit

This File menu command ends your DeskProto session. DeskProto prompts
you to save projects with unsaved changes.

Shortcuts:

Mouse Click the application's Close button (top right button of
thetitle bar).

Keys: ALT+F4
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3.2 Edit Menu

P Untitled - DeskProto 7.0 - Dealer license: Not For Resale!
File View Parameters Create Options Help

E Copy Ctrl+C P H/_ ﬂj D |; j E] [

Fjec' 1 Properties... Alt+Enter
5 Untitled ]

]
a 4L part

v 2’17 Vector operation

The Edit menu contains al options for Clipboard actions and a Properties
command, conform Windows conventions. The number of commands is very
limited though as DeskProto does not include an Undo function, and as Cut,
Paste, Sdlect and Search actions are not applicable for DeskProto.

3.21 Copy

This Edit menu command is applied to the currently active item in
DeskProto.

That can either be one of thelines in the Project Tree or theimagein the View
Window.

In the Treethe Project cannot be copied, so when that line is active an error
will pop up.

In caseaPart or an Operation is activeit will simply be copied: acopy of the
Part or Operation will be added to the Tree.

The image in the DeskProto View Window will be copied to the Windows
Clipboard.

The clipboard is used to cut and paste data between windows gpplications:
you can for instance Paste this image into aWord document. Copying data to
the clipboard replaces the contents previously stored there. This command
has no visible effect in DeskProto.

Shortcuts:
Keys: CTRL+C
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3.22 Properties

This Edit menu command can be used to edit the highlighted tree-item or the
active view. Dependingon what is selected last this command will open one
of the followingfive dialogs:

Project Parameters , Part Parameters , Geometry Operation Parameters |,

Vector Operation Parameters , Bitmap Operation Parameters , Viewpoint .
This is conform Microsoft's specifications for Windows: Edit -> Properties

should open the Properties didogfor the sdected item.

Shortcuts:
Keys:  Alt+Enter
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3.3 View Menu

P Untitled - DeskProto 7.0 - Dealer license: Not For Resale!

File Edit Parameters Create Options  Help

D v Toolbar | ﬂ/_ ﬁ_j D |; _i E’ [

Large Toolbar Buttons

= Y
Project Tree 7
F4 Untitled
4 ﬂ'}F i PartInformation
« 3= Project Tree
NC File List

== Thumbwheels

Status Bar

&) Layout...

il Items Visible...

W5 Viewpoint 4
+ Zoom L4
. Mouse Function L4

The functions in the View menu let you control what is visible on your
screen.

3.31 Toolbar

B Be&BLEHEY &0 12D @7
fRPRRBORTEEE TP % e

The toolbar is the series of buttons displayed across the top of the
application window, below the menu bar. The toolbar provides quick access
to many tools used in DeskProto. All these functions can aso be accessed via
the menus.

To hide or display the Toolbar, choose Toolbar from the View menu. A
check mark appears next to this menu item when the Toolbar is display ed.

The next command in the View menu is "Large T oolbar Buttons”, with which
you can choose between two sizes of buttons. Again with a check mark if
large buttons have been selected (which is the default status). The best choice
will depend on the resolution of your screen: on a high-res screen the smal
buttons will becometoo small.
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Below a list of dl buttons with for each button an explanation of its

functions.

Ec®ee

24in

Open a New project. Same command as New in the File
menu

Open an existing project. DeskProto displays the Open
didog, in which you can locate and open the desired DPJ-
file.

Save the open project with its current name as DPJ file. If
you have not yet named the project, DeskProto displays
the Save As didog.

Load or Add aVector fileinto the project.

Load or Add a Geometry file into the project.

Load a Bitmap file into the project (adding not possible:
max 1 bitmap file loaded).

Cdculate the toolpaths for dl visible operations of the
current part.

Show a Smulation of the result that you can expect after
machining the part.

Thisisa"togde button": a button that can be switched on
(depressed) and off (normd state), and show's its current
state.

Write the NC program for al visible operations of the
current part.

Send toolpaths to machine for dl visible operations of the
current part.

This button is visible ONLY when this option has been
configured (in the Preferences); for some configurations the
the button will show a different icon.
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-

Print the image as present in the current view.

Preview how the image would be printed.

Show or hidethe Part information diaog.

Thisis a"togge button": a button that can be switched on
(depressed) and off (normd state), and show's its current
state.

Changethe Layout out of the views.

Change which Items should be shown in the active view
(the Scene).

Change the Viewpoint (camera position) of the active view.
Set the viewpoint of the active view to Top view (XYZ 0/
0/0).

Sat the viewpoint of the active view to Front view ( -90 /
0/0).

Set the viewpoint of the active view to Right side view ( -
90/-90/0).

Sat the viewpoint of the active view to Bottom view ( 0 /
180/0).

Set the viewpoint of the active view to Back view ( -90 /
180/0).

Sat the viewpoint of the active view to Left side view ( -
90/90/0).

Set the viewpoint of the active view to Isometric view.
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100%:

Set theviewpoint of the active view to Default view.

Restore the previous viewpoint settings.

Restore the next viewpoint settings (enabled only after
Restore previous view, to undo that restore).

Change mouse-function to rotation.

The four mouse-buttons are "togde buttons®, showing
depressed in case sdected. De-selecting can be done by
pressing one of the other mouse-buttons. Always one of
these four buttons is selected.

Change mouse-function to panning.

Change mouse-function to zooming.

Change mouse-function to zoom window: zooming in by
selectingaspecific areain the active view.

Note that one of these four mouse-functions is active a
any moment, so choosing one means desdecting the
previous one. DeskProto dso offers other tools: the red
thumb-wheds on the screen are for rotations, theyelow for
pan and the blue whedl is for zoom. A handy dternative is
using the middle mouse button (the mouse-whedl): rotating
this whedl zooms, and moving the mouse with the whed
pressed pans.

Set the Zoom percentage to 100% to show the complete
geometry.

Display the Help Topics diaog.
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3.3.2 Large Toolbar Buttons

The Toolbar is the series of buttons displayed across the top of the
application window, below the menu bar.

In caseyour have a high resolution monitor - or if you do not have clear eye-
sight - these buttons might be too small for you to clearly recognize them. To
solve that problem you can ask DeskProto to display large size buttons.
Notethat in the Windows Display properties you can sdect alarger font for
al text.

To sdect or desdect this option, choose "Large toolbar buttons” from the

View menu. A check mark appears next to the menu item when the large
buttons are display ed.

B BLBLEEE & 108 &9

fERRBRRCTEE FEnn T e
[ & BABLELHE 6 10D deeaan/
[[ecuede @ena ¥ e

Theillustration shows the difference between large size and smal size.

3.3.3 Status Bar

|Fur Help, press F1 Geometry file: C:ProgramData\.. \DpPictureFrame.st  Machine: ISO plain G-codes -mm 4131 .. 2877 |

The status bar is displayed at the bottom of the DeskProto window, and
gves status information about various relevant items. To display or hide the
status bar, use the Satus Bar command in the View menu. A check mark
appears next to the menu item when the Satus Bar is display ed.

The l€ft side of the status bar describes the actions of toolbar buttons as you
point to them (asort of exraHep information). M enu item actions are dso
described when you usethe arrow key s to navigate through the menus.
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In the middle areathe most important parameters of the selected tree-item are
displayed: CAD filename and machinefor the Project, dimensions for a Part,
cutter and precision for an Operation.

At theright side of the status bar the coordinates of the current mouse
position are display ed, however only when the geometry is displayed in one
of the main views. These coordinate vaues shown are in “Translated”
coordinates: the coordinates as used in the NC file. This is a very handy
option that enables you to quickly check dimensions and positions on the
screen.

3.34 Part Information

The View menu command Geometry Information displays or hides the Part
Information dialog, which shows information about the geometry and the
current part. A check mark appears next to the menu item when the didog is
displayed.

Shortcuts

[

Toolbar:
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3.35 Project Tree

Project Tree
r]a' Torso
4 % Front side
. E‘—‘h Roughing
== Finishing
’ E’ﬁ' Text on base
. ug Projected bitmap
. 47 Detailing
4y iL Back side

/== Roughing

et Finishing

In DeskProto the structure of the Project is shown in the project tree, which
is placed on the left of the screen. In the above example the project 'Torso'

1
contains two Parts (icon 4 /), onewith five Operations and one with two.
0
Three different Operation types can be present: Vector operation (icon -

7 "
), Geometry Operation (icon 2= ), and Bitmap operation (icon g .

When one of these Operations or Partsis in an error status this is shown by
the & error icon.

Thelampicon & ¥ indicates if alinein the Treeis visible (yelow) or not
(gay). Only one Part can be current (visible) a atime. Of the Operations in
that part none, severa or al can bevisible. Click on alamp icon to change the
status of that line. The Project line has no lamp icon as that line cannot be
turned off.

If you do not see a Project tree window, activate the option Project tree in
the View menu by sdlectingit. The Project treeicon in the menu will become
active (drawn in a frame) and the Project Tree will be displayed. De-
activating this option (by again seecting it) will make the Tree window
disappear. The size of the Window can be changed by dragging it's borders
with the mouse.

Shortcuts:
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The black arrow button in the border of the View Window opens and closes
this Tree Window.

The project tree offers you anumber of functions:

Editing parameters
Double-clicking on a line in the tree will open the didlog to edit the
parameters of the Project, Part or Operation.

Making a part current

To see apaticular part (in case you have defined more than one part) you
should make it current. To make apart current just click with the left mouse-
button on the gray lamp icon of that part. You can dso use the Context menu
(see below). When apart is not current, itsiconis gray ed.

Thereis dways exactly one part that’s current. No more, no less.

You cannot make aPart "un-current” by clicking on ayelow lamp icon: you
can only make adifferent part current.

Making an operation (in)visible

To be able to see how the toolpaths look for a particular operation, this
operaion should be visible. To make an operation visible just click with the
left mouse-button in thetree on the gray lamp icon of that operation to make
it yelow (turn the light on). Clicking on the ydlow lamp icon of a visible
project will make it invisible. When an operation is not visible, its icon is

gayed.
Of the operations in aPart none, one, severd or dl can bevisible.

Displaying parametersin the status bar

When you singe-click on one of the items in the project-tree, that particular
item is highlighted (shown with a blue background), meaning tha it is
selected. At that moment some of the parameters of that item will be shown
in the Satus bar.

Context menus

When youright-click on anitemin thetreeasmal menu pops up cdled the
context menu, offering you a number of functions (right-clicking on a M ac
with aone-button mouse can be emulated by pressing the Ctrl (Control) key
while clicking the mouse button).

The available functions will be different for each line of the tree, and will
include the following options:

Edit the parameters of that tree-item.
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Add aPart to the project. The settings of the default part are used.

Add an Operation to that part. The settings of the first default operation are
used. Thereare Add options for a Vector Operation, a Geometry Operation
and aBitmap Operation.

Copy an operation or a part will add an item that is identica to the current
one.

Remove a Part from the project. This is only possible when there will be a
least one part left after it has been removed.

Remove an Operation from that part. Thisis only possible when therewill be
a least one operation Ieft in the part where it belongs to after it has been
removed.

Move Parts and Operations in the Tree can be used when the sequence is
important (for instance first roughing, then finishing).

The other options in the context menu will be self explaining.

3.3.6 NCFileList

MC Files W
Mame Date
Frame#l_Roughing.iso 22/11/2017 10:33

Frame#2_Finishing_to_Co.. 22/11/2017 10:33

For Help, press F1

L

The NC files window shows a list of NC program files that have been saved
for this project. For each fileits Name and Date are listed. This may be easy
for you to manage NC files for this project.
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NC Files ~
b
Mame Date \z
X
Frame#1_Roughing.iso 22/11/2017 10z h“-“'
Frame#z F”-“ {9 o (T 331 01T 10
- | C:\ProgramData\DeskProto 7.005amples\Frame#l_Roughing.iso l

4 I k ROTATE PaN

For Help, press F1 Geometry file: C:\ProgramD:

A —

Hoovering over the filename (positioning the cursor there without clicking)
will make DeskProto show the completefile specification of the NC filein a
tooltip: seethe screenshot above.

Double-clicking a file will open the file using the default program that has
been set for tha filetype in File Explorer. For instance double-clicking a
.TXT file will open it in Notepad. You can for instance configure your
machine's control softwareto open your NC files, or atext editor in case you
want to check the file's contents.

By right-clicking on any line in this window you can open a Context menu,

offering the following options:

o Removethe file-name from thelist

Ddetethefile

Open thefile - same effect as the double-click just described

Open thefilelocation - which will show the NC program in File Explorer

Send the file to your machine (only in case that option has been

configured)

e Add a file - for instance to add a TXT file with your own project
documentation.

The NC Files window can made visible or invisible by checking or unchecking
the option NC Filesllist in the View menu. This same effect can be achieved
by pressingthe black arrow button in thetitle bar of this window. Note that
the NC Files window can only be visible when the Project Tree Window is
visible too.
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3.3.7 Thumbwheels

]
1.4

ROTATE

(T [y T
PaN 00M

The Thumb-wheelsthat are drawn in the border of the View window offer
an easy way to change the camera position. You can use them by pressingthe
left mouse button with the cursor on the whed and then moving the mouse,
keeping the left button pressed. The cursor will become arrow-shaped to
guideyou. You can look a the smal green axis cube (the Orientator) in the
left-bottom corner of the view to help you when rotating The three red
thumb-wheds control the rotation (three axes), the two yelow wheds
control the pan (horizonta and vertical movement), and the blue one controls
the zoom.

The Thumb-whedls can be switched on and off in the View menu.

Note that these rotations only change the viewing ande (camera position),
not the orientation of the part in space.

You can make the thumb-wheds visible and invisible using the Thumb-
whedls command in the View menu.

3.3.8 Layout

The View menu command Layout... displays the Views Layout didog in
which you can change the layout of the views in which the geometry is
drawn. You can view either 1, 2, 3 or 4 views a the sametime.

Shortcuts:

Toolbar:
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3.3.9 Items Visible

The View menu command Items Visible... displays the Items Visible didog,
in which you can change what is and what is not shown in the active view
(the Scene). In case none of the boxes is checked the View Window will be
blank. You can dso select which operations should bevisible.

Shortcuts

g

Toolbar:

Mouse Right-click in a View, and sdect Items Visible in the shown
context-menu.
It is even quicker to just double-click inside a View.

3.3.10 Viewpoint

Ly UL,

eEl Items Visible...

W8 Viewpoint P |T® Top View
Zoom * | 0@ Front View
Mouse Function Y | T Right View

& Bottom View
5 Back View
@ Left View

Isometric View

U0 Default View

W Previous View Ctrl+Left
W Mext View Ctrl+Right
W3 Custom..

The View -> Viewpoint submenu offers the following commands to set the
Viewpoint:

Top / Front / Right / Bottom / Back / Left to set one of the six main views.
Isometric/ Use default to set the lsometric or the Default view.
Previous to return to the previous View settings.
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Next (enabled only after Restore previous view) to undo that restore.
Custom will open the Viewpoint didog

The same functions can be accessed more easily usingthe T oolbar buttons.

Note that the Viewpoint can dso be set using the Thumb-wheds or the
M ouse functions.

3.3.11 Zoom

LdyUUL..

i HKems Visible...

W5  Viewpoint ’
Foom b FoomIn Ctrl++
Mouse Function L Zoom Out Ctrl+-

Loom All (100%)

Custom...

The View -> Zoom submenu offers the following commands:

Zoom In and Zoom out both change the zooming factor with 15 %.

Zoom All sets the zooming factor to 100 % to completely show dl items.
Custom... will open the Viewpoint dialog, as the zoomingfactor is one of the
Viewpoint settings.

The latter two functions can be accessed more easily using the Toolbar
buttons.

Note that the Zoom can aso be set using the Thumb-wheels or the M ouse
functions.
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3.3.12 Mouse Function

£l LAyouL.

L Dtemns Visible...

W5 Viewpoint 4
Zoom *
Meouse Function L Rotation

# Panning
Zooming

Zoom Window

This command determines the functiondity offered by the left mouse button
inside the View Window. Four different functions are possible, of which
adways exactly oneis active (the four functions are togged). In the Toolbar
you can quickly see which function is active as tha button is drawn
depressed.

Rotation: use the mouse (move it inside the graphics view with the left
mouse button pressed) to rotate your geometry. Imaginethat the geometry is
inside alarge hollow dass sphere: with your mouse you can grab the sphere
anywhere, and rotate it round its center point, including the geometry. This
means tha grabbing and moving (say) l€ft in the upper part of the screen has
adifferent result than grabbing and movingleft in the lower part of the screen.
Note that in fact the geometry is not rotated, but the camera position
(viewpoint) instead. You can see this, as during rotation the Orientator (the
smdl axis cube at the bottom left of your screen) rotates with the geometry.
If you want to rotate the geometry you should use the rotation option in the
Part Parameters.

Pan: use the mouse to pan your geometry (move it on the screen, left-right,
up-down, etc). When zoomed in you can use panning to determine which
part of the geometry to look t.

Zoom: use the mouse to zoom in and out: move the mouse up is zoom out
(push away), move down is zoom in (pull in). The center of the screen
remains directed to the same position.
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Zoom Window: usethe mouseto zoominto any part of the screen. Click the
left mouse button to define one corner of a bounding box, move the mouse
keeping the button pressed, and release it as you have reached the opposite
corner. The part of the screen inside the bounding box will now be displayed
aslarge as possible.

Using the first three functions the geometry is continuously redrawn during
the mouse movement. Depending on the size of your file and the speed of
both your computer and graphics card, this redrawing will take more or less
time. In case the redrawing is too slow, you can influence the number of
entities to be continuously redrawn: see Options - Preferences - Advanced.

An dternative for Zoomis rotating the Mouse wheel. This works no matter
which of the above buttons is active. In the Preferences you can reverse the
effect of therotation direction.

An dternative for Pan is moving the mouse with the middle button (the
whedl) depressed.

So when the mouse-function button “ Rotation” on the screen is active for the
left mouse button, using these dternatives you have Rotate, Pan as well as
Zoom easily available without havingto press any Toolbar button.

Note that you can dso use the red, yellow and blue Thumb-wheds on the
border of the graphics screen.
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3.4 Parameters M enu

P Untitled - DeskProto 7.0 - Dealer license: Mot For Resale!

File Edit View | Parameters | Create Options Help

§ b Part Parameters...

Praoject Tree
8 Untitled
4y 4‘/ Part

Eﬂﬂ Operation Parameters... |

The parameters menu offers access to dl milling parameters. The three main
levels Project, Part and Operation follow the structure of the Project Tree
one Project can contain one or more Parts (for instance a left haf and aright
half), and each Part can contain one or more Operations (for instance for
roughing, finishing and detailing). Operations can be one of three types:
Vector Operation, Geometry Operation and Bitmap Operation.

34.1 Project Parameters

This Parameters menu command displays the Project parameters in which
you can edit the parameters of your current Project.

This diglog can be reached viathe Parameters menu, first option.

Shortcuts:

You can double-click on the project-item in the project tree (the base leve
item).

Or right-click on the project-item and select Project Parameters in the
context-menu.

This same didogis used for the Default Project parameters.

3.4.2 Part Parameters

This Parameters menu command display s the Part Parameters diadogin which
you can edit the parameters of aPart.
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In case a Project has morethan one Part, first adidogwill be shown in which
you can sdect the part you want to edit.

IV Choase part to edit Iﬁ

db sidel
4% Side2
1% side3
1% Sided

[ Ok ] [ Cancel ] [ Help

L

The part you select here will dso become the current Part, and thus will be
display ed when you havefinished editing.

Shortcuts
Double-click on apart-itemin the project tree (one of the second level items).
Or right-click on apart-item and select Part Parameters in the context-menu.

3.4.3  Operation Parameters

This Parameters menu command display s the Operation Parameters didog in
which you can edit the parameters of an Operation.

Operations can be dther Geometry Operations , Vector Operations or
Bitmap Operations.

In case a Part has more than one Operation, first a didog will be shown in
which you can select the operation you want to edit.
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IV Choose operation to edit ﬁ

-ul- Roughing
= Finishing

Pll- Contour Only (not in Entry Edition)

[ QK J [ Cancel ] [ Help
Shortcuts
Double-click on an operaion-item in the project tree (one of the third leve
items).

Or right-click on a operation-item and select Operation Parameters in the
context-menu.
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3.5 Create Menu

I DpBeerTray.dpj - DeskProto 7.0 - Dealer license: Not For Resale!

File Edit View Parameters | Create | Options Help

D j&;ﬁ jj Calculate Toolpaths ‘ D |; j E

Write NC-program File...

:EECtTrEE m Send Toolpaths to Machine...
% DpBeerTra -

B ) Y ‘5 Estimate Machining Time
a0 db part

i . -
g ".’z? Contours [E]  Show Simulation

Extra L4

These options control al actions for cdculating and saving NC toolpaths.
Note the submenu caled Extrawhich offers some extra options. As these are
very specific and not important for most users these commands have been
"hidden" in asubmenu.

3.5.1 Calculate Toolpaths

With this option you can create thetoolpaths for the current part.

In case dl operations of the current part are visible (see Visible Operations),
al the toolpaths for the current part will be cdculated and drawvn. When at
least one operation of the current part is not visible, you will be asked if you
only want to use only the visible operations for caculations or if you want to
usedl operations.

P -
I DeskProto - Question @

Do you want to calculate the visible operations only?

Always show this message.

e

In caseyou choose No for ‘dl operations’, they dl will be made visible after
calculations.
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It may bethat you grow tired of this warning popping up al the time. Then
you can disable "Always show this message" by removing the mark from
the checkbox: the warning then will no longer be displayed. You can reset it

on the Advanced tab of the Preferences.

V! DeskProto ﬁ

Calculating Z-grids, toolpaths andfor simulation.
Completed 0 of 3 calculations. ..

| L

Calculating in 3 threads. ..

-

V! DeskProto ﬁ

Calculating Z-grids, toolpaths andfor simulation.
Completed 1 of 3 calculations. ..

——

Calculating in 2 threads:

| |
B 7% | 'Finishing' of 'Half botte'

I Q% | 'Contour {notin Entry Edition)’ of ...

A
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While cdculating, DeskProto will show a progress bar like shown above.
You can sdlect either the small dialog left or the detailed view right using the
black arrow (triande) button in the lower right corner. DeskProto is a multi-
threaded application, so it can split up the caculations over multiple cores
(in case you have amulti-core PC).

Each operation is assigned it's own core (so when you project has just one
operation the caculation will not be multi-threaded). Of course no more
threads can be running a& the same time than the number of cores that is
available. The detailed view of the progress bar will show maximum 8 threads
(even on a 16 core PC) as otherwise the dialog would becometoo large.

In case you want to caculate al toolpaths for ALL Parts, then you can use
the command Calculate All Toolpaths in submenu Extra

Shortcut:

Toolbar: H/-

352 Write NC-program File

With this option you can creste an NC-program-file for the current part,
which can be sent to the machineto mill apart.

First you will be asked to gve a Name for the NC-program file, in a standard
Windows Save-As didog, in which the correct file-extension for y our machine
has been dready entered. The only thingyou have to do are make surethefile
is being saved in theright place and choose afilename.

Thenamefor the NC file that you enter here may be automaticaly changed.
When you have more than one Operation and different cutters are used in
these Operations, atool change will be needed. In case your postprocessor
specifies to start anew NC file at each tool change, two or more NC files will
be written. Names for these subsequent files will be autometically generated.
In case you chose the name Test.nc and the two operations were caled
Roughing and Finishing, then the first file will be called Test#1_Roughingnc
and the second file Test#2_Finishing.nc

Page 77



Desk Proto DeskProto Reference

In casedl operaions of the current part are visible (see Visible Operations),
al the toolpaths of the current part will be caculated (in case they not
aready had been). When a least one operation of the current part is not
visible, you are asked if you only want to use the visible operations for
cdculations or if you want to usedl operations.

F -
I DeskProto - Question ﬁ

Always show this message.

h

In caseyou choose No (so choose ‘dl operations’), they will dso al be made
visible after calculations.

A next message box will pop-up in case one of the Operations is part of a
Chain:

F N
D’ DeskProto - Question ﬁ

The selected part contains one or more operations that belong to a chain,
Do you wish to use the entire chain or only the selected operations?

Press Yes to use the entire chain.
Press Mo to only use the selected operations.

This concerns the following chain:

Sidel -» Roughing
Side 2 -» Roughing
Side 3 -> Roughing
Side 4 -» Roughing

e

Normdly the answer will be Yes, meaning that you want to write the
complete toolpath, including al Operations that beong to this chan of
Operations.
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After tha, the NC-program(s) will be created, using the post-processor that
is configured for the machine y ou have selected in the current part.

G

3.5.3 Send Current Toolpaths to M achine

Shortcut:

Toolbar:

For many CNC milling machines this option can be used to directly send the
toolpaths to the machine (or to the machines control software) from
DeskProto. Asthisis not possible on al machines, by default this option is
not available (disabled: 'grayed out’). The option will become available after
configuring an output destination to be used, in the DeskProto Preferences.

In the Preferences (Options menu) the following destinations can be

configured for this option:

e aWindows Printer driver (this is possible for afew machines only, like the
machines made by Roland)

e aport likeCOM1: or LPT1:

e anexterna program

e none, which is the default.

DeskProto will write atemporary NC program file (TempNC.ext, conform

the machine that you selected and its postprocessor) and will open the

externd program with this file TempNC.ext as command line parameter. For

the other options DeskProto will simply writeal information to the selected

port or driver (instead of to an NC file).

As externd program you can configure the control software of your CNC
milling machine. However in fact you can sdect any progam, dso for
instance amilling simulation software, or (for the diehards) aplain text editor
like Notepad to change the NC-program that DeskProto has just crested.
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( I Machine Check &r
[

&

Make sure your machine is ready to receive the toolpaths

Send H Cancel H Help I

L.

After gvingthis command, the M achine Check didog (shown above) will be
displayed to ask you if the machineis ready. After pressing Send DeskProto
will start sending.

In order to send an NC file you can use the command Send NC Program File
to machine.

If your machine does not support this: the standard route to get the NC
program file to the machine is to exit DeskProto and transfer the NC file
using the machin€ s own communication software. If this software runs on a
different computer you will first have to transfer the file to that PC, via a
network or by USB stick or CD.

How to prepare the machine will be different for every machine. Sill some

general guidelines can be gven. Basicaly the following steps have to be taken:

1. Fixtureafitting block of materia on the machine (look in the Geometry
Information dialogfor the correct dimensions).

2. Mount the correct tool. Note: in case you use a different cutter than
entered in DeskProto an incorrect part will be produced.

3. Tédl the machine where to find the materid. In other words: set the
workpiece zero-point. By default DeskProto uses the left-front-top
corner of the materid block as zero-point, you can change this at
Translation tab of the Part Parameters.

4. Send the NC-program fileto the controller and start machining.
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354  Estimate Machining Time

This command cals the Estimated M achining time didog, in which
DeskProto gves arough estimation for the machiningtimethat it will take to
cresteyour part. Beawvarethat thisis arough estimation: the actud time will
be influenced by many factors.

355  Show Simulation

With this option you can creete a Smulation for the current part.

The command will immediately show the block of materid, so before any
operation has been machined.

In the Smulated operations dialog tha pop up you can select which
operaions you want to be processed and press Cdculate to start.

This is a togded command: again giving the same command will make the
Smulation invisible.

35.6 Extra

Wl Send Ioolpaths to Machine...
{5 Estimate Machining Time

[E]  Show Simulatien

Extra L Calculate Z-grids

Calculate All Toolpaths

Send NC-program File to Machine...
Export Z-grid As...

Export Simulation As...

XL

These BExtra commands aso are options for caculating and saving NC
toolpaths. As these Extra commands are very specific and not important for
most users these commands have been "hidden™ in asubmenu.
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356.1 CaculateZ-grids

With this option you can create the Z-arids (an intermediate calculation
result) for the current part.

In case dl operations of the current part are visible (see Visible Operations)
in the active view, dl the Z-arids for the current part will be calculated. When
a least one operation of the current part is not visible you are asked if you
only want to use only the visible operations for caculations or if you want to
use dl operations.

I DeskProto - Question [-LhJ

Always show this message.

h

In caseyou choose No for ‘al operations’, they al will be made visible after
cdculations.

356.2 Calculate All Toolpaths

With this option you can create dl Toolpaths for al Parts.

Where the other commands in the Creste menu only concern the current part,
this one command influences dl parts in the current project.

All operations for al parts will be cdculated, so dso the invisible operations
(see Visible Operetions).
3.5.6.3 SendNC-program Fileto Machine

For many CNC milling machines this option can be used to directly send an
NC program to the machine (or to the machines control software) from
DeskProto. Asthisisnot possible on al machines, by default this option is
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not available (disabled: 'grayed out’). The option will become available after
configuring an output destination to be used, in the DeskProto Preferences.

In the Preferences (Options menu) the following destinations can be

configured for this option:

e aWindows Printer driver (this is possible for afew machines only, like the
machines made by Roland)

e aport likeCOM1: or LPT1:

e anexterna program

e none, which is the default.

DeskProto will open the NC program file, and will simply copy its contents

to the selected port or driver, or will open the eterna program with this file

as command line parameter.

As externd program you can configure the control software of your CNC
milling machine. However in fact you can sdect any progam, dso for
instance amilling simulation software, or (for the diehards) aplain text editor
like Notepad to change the NC-program that DeskProto has just crested.

I Machine Check [

ﬁ%

Make sure your machine is ready to receive the toolpaths

Send H Cancel H Help

L

In DeskProto the NC program file must have been saved first, in the correct
format for your machine. A standard File Open didog will be displayed to
ask you for the file you want to transfer. After sdecting the correct NC
program file the M achine Check didog (shown above) will pop up: after
pressing Send DeskProto will start sending.

In order to send the current toolpaths without first savingan NC file you can

use the command Send current toolpaths to machine.
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If your machine does not support this: the standard route to get the NC
program file to the machine is to exit DeskProto and transfer the NC file
using the machin€ s own communication software. If this software runs on a
different computer you will first have to transfer the file to that PC, via a
network or by USB stick or CD.

How to prepare the machine will be different for every machine. Sill some

general guidelines can be gven. Basicaly the following steps have to be taken:

1. Fixtureafitting block of materia on the machine (look in the Geometry
Information dialog for the correct dimensions).

2. Mount the correct tool. Note in case you use a different cutter than
defined in DeskProto an incorrect part will be produced.

3. Tédl the machine where to find the maerid. In other words: set the
workpiece zero-point. By default DeskProto uses the left-front-top
corner of the materid block as zero-point, you can change this at
Translation tab of the Part Parameters.

4. Send the NC-program fileto the controller and start machining.

3564 Export Z-grid/ Simulation as

The Z-gid is a temporary representation of the geometry, used by
DeskProto to cdculate thetoolpaths.

The Smulation has of course a completely different am, still the interna
representation in DeskProto is the same as for the rendered Z-gid. Both
items are represented by a large humber of triange on the outer surface:
polygon data.

Asfor geometry files in DeskProto the same polygon data representation is
used, it is possible to export the Z-grid and/or the Smulation as a geometry
file. For standard DeskProto use this is asolutely not needed, however it
might be useful for instance to use externd software to compare origina
geometry and simulation.

Page 84



DeskProto Reference Menu commands

r -
ne Export Simulation As... Lé]
File type lGeometry File A J
Subtype lSTL-ﬁIe, Binary (*.st) A J
File name C:/ProgramData,DeskProto 7.0/Samples/test. st
I Ok I I Cancel I I Help I
h

In the didog box shown above y ou can choose how to export the Z-grid. For
exporting the Smulation exactly the same didog is used. The following
options can be set:

TheFile type is éither Geometry file, Bitmap fileor XYZ file.

The use of ageometry file was described above.

For export as Bitmap file DeskProto will convert the 3D information to 2D
by translating Z-height to gray-value. For each point in the Z-grid one pixd
will be made. The highest Z-vadue will be gven awhite pixel, the lowest leve
ablack pixd, and al in-between values an according in-between gray vdue.
Thisisin fact the reverse procedure as used for the Bitmap Opereation.

An XYZ fileisapoint cloud file: anumber of pointsin 3D space, each point
represented by its 3 coordinates.

The Subtype sets thefile format that has to be used.

For Bitmap files you can choose one of four well known bitmap file types:
BMP. GIF, JPG, PNG and TIFF.

For Geometry files you can choose any of the formats that DeskProto
supports for 3D, as described in 3D Geometry.

For XYZ files only oneformat is supported: ASCII text file, one point with
three coordinates per line.

Thefunction of File name will be clear, you need to use the Browse to fill
this fidd or edit it's contents.
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3.6  Options Menu

P Untitled - DeskProto 7.0 - Dealer license: Not For Resale!
File Edit View Parameters Create | Options | Help

|. . "Tg; J'b lﬁ Library of Machines... u:_!:]
1 . =

Library of Postprocessors...

(o

;;’]IELTTTT: 4 d IJ[ Library of Cutters...
] ntitles
4 i') Part ]“H‘ Default Project Parameters...
" ".’&‘ Vector operation %‘2 Default Part Parameters...

Default Vector Operation Parameters...
Default Geometry Operation Parameters...
#7  Default Bitmap Operation Parameters...
Default View...

Preferences...

The Options menu gves access to al configuration options of DeskProto.
For normal use you will not need these options, they are present in case the
defaults set by the instalation program should not match your wishes. The
option used most will be the creation of a new cutter definition, as in many
cases the default cutters will not match your red cutters.

Page 86



DeskProto Reference Menu commands

3.6.1 Library of Machines

.
D Machine Library

Machines

Light Machines Corp, ProLight 1000 (inches) -
Light Machines Corp, ProLight 2000 (inches)

Light Machines Corp, Spectralight 0200 (inches) Remove...
LinuxCMC-based machine (inch)
LinuxCMNC-based machine (mm) Copy...
LinuxCMNC-based machine-XYreversed (inch)
Mach3/Machd based machine - inch
Mach3/Mach4 based machine - mm

Maho 700 CA

Makino 455

Max-NC 10 (inches)

Max-MNC 10 CL2 (inches)

Max-NC 10 CL2 (mm)

Max-MNC15 (inches)

Edit...

it

I Cloze I I Help I

A

For every NC progam to be created DeskProto will apply a machine-
definition, which should of course be correct for the NC milling machine that
you aregoing to use. A large number of predefined machine-definitions have
been included with DeskProto. This is the Library of machines, which has
been copied to your computer during Setup.

In most cases when you first start DeskProto you can simply select one of
the existing machines in DeskProto's Welcome screen (only visible the first
timethat your start DeskProto). After that you still can changethis setting in
the (default) Project parameters.

However, in case you have aspecid machine, not present in the list, you can
edit an existing machine definition or define your own machine in the
M achinelibrary.

You can find the Library of machines in the Options menu. When you call
this library awarning message will be displayed that this option is meant for
advanced users only. The warning is optiona: when you remove the mark
from checkbox "Always show this message” it will no longer be given. You
can restore al warning messages on the Advanced tab of the Preferences (in
goup Settings).
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After this warning the didlog shown above will pop up. Here you can choose
the machine you want to Edit or Copy, and aso Add and Remove machines.
After pressing Add, Copy or Edit the Machine didog will be shown,
containing dl parameters to define amachinein DeskProto.

Before you start defining a new machine, be sure a postprocessor for the
machine is dready available. If not, configure one first with the function

Library of Postprocessors (seethe next paragraph).

A meachine definition is stored as a file name .mch in the DeskProto drivers
folder (See Preferences). Thesefiles can be copied, for instance to a different
PC to make the machine available on that PC as well. You can easily find each
driver file viacommand "Open file location" in the context menu: right click
on any driver namein thelist for this menu.

Thefiles arein Windows .ini format, and can be changed using a plain editor
like Notepad (changing in DeskProto is safer though). When changing in an
editor, it is possible to add comments, for instance on the file history. Any
linethat starts with asemicolon (;) is acomment.

Note:
Sdectingamachine here does NOT change which machine is selected for the
current part. To sdect a machine for your current pat open the Part

Parameters dialog.
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3.6.2 Library of Postprocessors

-
D postProcessor Library

PostProcessors

Isel Zwischenformat' (serva) B

150 plain G-codes - inch

150 plain G-codes - mm Remove...
KinetiC-MC - mm

Korner CMC-5325 controller Copy...

Korner CNC-832/842 controller
Kosy CMNC machine

Kuhlmann router

Lab VoIt mill

Light Machines Corp - inch
LinuxCNC (inch)

LinuxCMNC {mm)
Mach3/Machd - inch
Marh3/Machd - mm

Edit...

it

I Cloze I I Help I

A

Every NC program crested by DeskProto is made using a postprocessor.
This is the part of the DeskProto software that is machine-dependent: it
crestes an NC program file that is exactly in the format required by your NC
milling machine. In Windows terminology this piece of software should be
caled the device driver for a particular output device, however, in milling
terminology it is cdled a Postprocessor and we will use tha name
DeskProto makes it possible to definey our own postprocessor (which is not
possible for Windows drivers !). CNC machinists call this a ' Configurable
Postprocessor'.

Note that you can not explicitly select the postprocessor that you want to
use as one of the milling parameters: it will be implicitly selected when you
sdect the milling machine. Each milling machine's definition has information
about the postprocessor to be used.

You can find the Library of postprocessors in the Options menu. When you
cdl thislibrary awarning message will be displayed that this option is meant
for advanced users only. Thewarningis optiond: when you remove the mark
from checkbox "Always show this message’ it will no longer be gven. You
can restore al warning messages on the Advanced tab of the Preferences (in
goup Settings).
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After this warning the dialog shown above will pop up. In this Library you
can choose the postprocessor you want to Edit or Copy, and dso Add and
Remove a postprocessor. After pressing Add, Copy or Edit the
Postprocessor _diaog will be shown, containing al parameters to define a
postprocessor in DeskProto.

Note: as many parameter s must be entered for a postprocessor definition, we
recommend not to use Add to create a new postprocessor, but to Copy one
that resembles the new one, and then Edit any changes needed. In most cases
the postprocessor “ SO plain G-codes” is a good oneto useas a start. Make
sureto saveit using a proper new name.

A postprocessor definition is stored as a file name .ppr in the DeskProto
drivers folder (see Preferences). These files can be copied, for instance to a
different PC to make the postprocessor avalable on that PC as well. You can
essily find each driver file via command "Open file location" in the context
menu: right click on any driver namein thelist for this menu.

Thefiles arein Windows .ini format, and can be changed using a plain editor
like Notepad (changing in DeskProto is safer though). When changing in an
editor, it is possible to add comments, for instance on the file history. Any
linethat starts with asemicolon (;) is acomment.

Note:

Sdecting a postprocessor here does NOT change which postprocessor is
used to make an NC-progam of the current pat. A postprocessor
automatically will be sdected by sdecting a machine. To use a particular
machinein your project open the Part Parameters dialog.

Page 90



DeskProto Reference Menu commands

3.6.3 Library of Cutters

.
D Cutter Library

Cutters

Ball nose, radius 0.5 = diameter 1 mm B
Ball noze, radius 1 = diameter 2 mm

Ball nose, radius 1.5 = diameter 3 mm Remove...
Ball nose, radius 1/16 = diameter 1/8 inch
Ball noze, radius1/32 = diameter 1/16 inch Copy...
Ball nose, radius 1/4 = diameter 1/2 inch
Ball nose, radius 1/8 = diameter 1/4 inch
Ball nose, radius 2 = diameter 4 mm

Ball nose, radius 2.5 = diameter 5 mm
Ball nose, radius 3 = diameter & mm

Ball noze, radius 4 = diameter 8 mm

Ball nose, radius 5 = diameter 10 mm
Ball nose, radius 8 = diameter 16 mm
Conic 123waxRinn cutter 15 dear incll

m

e

Edit...

I Cloze I I Help I

A

For every NC program to be crested (more accurately for every operation)
you will need to sdlect a cutter. Obviously the cutter that you select for
DeskProto’'s caculations must be available for the actua milling process. A
number of predefined cutter-definitions have been included with DeskProto.
This is the Library of cutters, which has been copied to your computer
during Setup. In many cases you can just sdlect one of the existing cutters
when editing the operation-parameters. However in case you need a specid
cutter you can change an existing cutter or definey our own with this function
‘Cutter Library'.

You can find the Library of cutters in the Options menu. When you cal this
library a warning message will be displayed that this option is meant for
advanced users only. The warning is optiona: when you remove the mark
from checkbox "Always show this message” it will no longer be gven. You
can restore al warning messages on the Advanced tab of the Preferences (in

group Settings).

After this warning the dialog shown above will pop up. Here you can choose
the cuttingtool you want to Edit or Copy, and aso Add and Remove cutters.
After pressing Add, Copy or Edit the Cutter didogwill be shown, containing
al paameters to define acutter in DeskProto.
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A cutter definition is stored as afile name .ctr in the DeskProto drivers folder
(see Preferences). These files can be copied, for instance to a different PC to
make the cutter available on that PC as well. You can essily find each driver
file via command "Open file location" in the context menu: right click on
any driver namein thelist for this menu.

Thefiles arein Windows .ini format, and can be changed using a plain editor
like Notepad (changing in DeskProto is safer though). When changing in an
editor, it is possible to add comments, for instance on the file history. Any
linethat starts with asemicolon (;) is acomment.

Note:
Sdecting a cutter here does NOT change which cutter is sdected for the
operaions. To select acutter to machine with open the Operation Parameters
dialog.

3.6.4 Default Project

After choosing this option, first you will be warned that whatever you
change here will influence dl new projects that you create later. The warning
is optiond: when you remove the mark from checkbox "Always show this
message” it will no longer be given. You can restore al warning messages on
the Advanced tab of the Preferences (in group Settings).

Thedidogtha pops up isequa to the Project Parameters diaog, it will thus
not be explained here. The difference is that this function adjusts the default
project settings, that will be used for every new Project that is created.

The default project is either aVector project, a Geometry project or aBitmap
project. You cannot definethis project type in this didog the default project
type is defined by setting an Operation of the preferred type as first
operaion in the Default Part.

M ost important settingin this diaog is the default Machine. You can select
any machinein thelist to be used as default; if needed you can add and/or edit
machines in the Library of M achines.

The functiondity offered in this didog is very limited: it is not possible to
define adefault geometry, nor more than one part. Only the options Use Z-
vaues, Preserve Direction (Vector), Skip backfaces and Flip normds
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(Geometry) are dlowed. The DeskProto default for these four checkboxes is
off.

Creating two or more Parts as default is not possible as that would make
things way too complicated (for instance which of the operations then would
bethe actua default one...).

A default project file is not possible as that would conflict with the default
Part and the default Operations.

Note that for repeating jobs can aso achieve much using Command line
parameters, by Scripting, and by auto-loading a template project file which
may have more Parts. For instance for automation of two sided machining.

Note:

The default project parameters are stored in the regstry. Each user has
his/her own default settings stored there.

Asit is possibleto completely mess up these settings, makingit very hard to
use DeskProto, an extra button is supplied here to Restore the DeskProto
defaultsfor dl parameters.

3.6.5 Default Part

After choosing this option, first you will be warned tha whatever you
change here will influence dl new parts that you cregte later. The warning is
optiona: when you remove the mark from checkbox "Always show this
message” it will no longer be gven. You can restore all warning messages on
the Advanced tab of the Preferences (in group Settings).

The didog that then pops up is equa to the Part Parameters didog, it will
thus not be explained here. The difference is that this function adjusts the
default part settings, that will be used for every new Part. You can use this
for instance when you want to use more than one operation for al your
parts, dways apply aspecific transformation or translation method, etc, etc.

For the default part dl three groups of settings can be accessed:
o \ector settings

o Geometry settings

o Bitmap settings

even though no CAD dataof that typeis present here.

These default parameters will be stored in the Windows regstry, and will be
different for every user. As it is possible to completely mess up these
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settings, making it very hard to use DeskProto, an extra button is supplied
hereto Restore the DeskProto defaults for dl parameters. After using this
button you will have to again choose y our machine as the default machine.

3.6.6 Default Vector Operation

After choosing this option, first you will be warned that whaever you
change here will influence dl new Vector operations that you create later. The
warning is optiond: when you remove the mark from checkbox "Always
show this message” it will no longer be gven. You can restore dl warning
messages on the Advanced tab of the Preferences (in group Settings).

The diadog that then pops up is amost equa to the Vector Operation
Parameters dialog, it will thus not be explained here. The difference is that
this function adjusts the default Vector operation settings, that will be used
for every new Vector Operation. This is the option to usefor instancein case
you want a specific cutter automaticaly selected, need a specific feedrate or
spindle speed, etc, etc. These default parameters will be stored in the
Windows registry, and will be different for every user.

In case more than one default Vector Operation has been defined in the
default part, first a didog is displayed in which you can sdlect one of the
default operations:

I Choose operation to edit ﬁ

u‘- Roughing
= Finishing

E‘—‘h Contour Only (not in Entry Edition)

QK ][ Cancel ][ Help

e

In this case the didog will of course show Vector operaions to choose from.
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Two extra buttons are present, that are not available in the normd Vector
Operation parameters:

Asit is possibleto completely mess up these settings, makingit very hard to
use DeskProto, an extra button Restore Defaultsis present here to Restore
the DeskProto defaults for al parameters.

The DeskProto defaults are the built in values that were aso present when
you first instaled DeskProto.

The default cutter might be different though: for a Vector operation
DeskProto will select the first flat end cutter in the Cutter library with a
diameter of 6 mm (metric users) or 1/4" (inch users). It such cutter is not
present thefirst cutter in thelibrary will be used.

And on tab page Profiling and extra Set... button is present, in section
Support tabs, to define the Default profiling support tab settings.

3.6.7 Default Geometry Operation

After choosing this option, first you will be warned that whatever you
change here will influence al new operations that you creste later. The
warning is optiond: when you remove the mark from checkbox "Always
show this message" it will no longer be gven. You can restore al warning
messages on the Advanced tab of the Preferences (in group Settings).

Thedidogthat then pops up is equa to the Operation Parameters diaog, it
will thus not be explained here. The differenceis that this function adjusts the
default operation settings, that will be used for every new Operation. This is
the option to usefor instance in case y ou want a specific cutter automatically
selected, need a specific feedrate or spindle speed, etc, etc. These default
parameters will be stored in the Windows registry, and will be different for
every user.

In case more than one default operation has been defined in the default part,
first a didog is displayed in which you can sdect one of the default
operaions:
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r -
P! Choose operation to edit Iﬁ

L- Roughing
= Finishing

E‘-‘h Contour Only (not in Entry Edition)

QK ][ Cancel ][ Help

Asit is possibleto completely mess up these settings, makingit very hard to
use DeskProto, an extra button is supplied here to Restore the DeskProto
defaults for dl parameters.

The DeskProto defaults are the built in vaues that were aso present when
you first installed DeskProto.

The default cutter might be different though: for a Geometry operation
DeskProto will select the first balnose cutter in the Cutter library with a
diameter of 6 mm (metric users) or 1/4" (inch users). It such cutter is not
present thefirst cutter in thelibrary will be used.

3.6.8 Default Bitmap Operation

After choosing this option, first you will be warned that whatever you
change here will influence dl new Bitmap operations that you creste later.
Thewarningis optiona: when y ou remove the mark from checkbox "Always
show this message" it will no longer be gven. You can restore dl warning
messages on the Advanced tab of the Preferences (in group Settings).

The didog that then pops up is equal to the Bitmap Operation Parameters
diaog, it will thus not be explained here. The difference is that this function
adjusts the default bitmap operation parameters, that will be used for every
new Bitmap Operation. This is the option to use for instance in case you
want a specific cutter automaticaly selected, need a specific feedrate or
spindle speed, etc, ec. These default parameters will be stored in the
Windows registry, and will be different for every user.
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In case more than one default Bitmap Operation has been defined in the
default part, first a didog is displayed in which you can sdect one of the
default operations:

r -
IV Choose operation to edit I&

E‘— Roughing
= Finishing

&h Contour Only (not in Entry Edition)

Ok ][ Cancel ][ Help

L

In this case the didog will of course show Bitmap operations to choose from.

Asit is possibleto completely mess up these settings, makingit very hard to
use DeskProto, an extra button is supplied here to Restore the DeskProto
defaultsfor dl parameters.

The DeskProto defaults are the built in values that were aso present when
you first installed DeskProto.

The default cutter might be different though: for a Bitmap operation
DeskProto will select the first ballnose cutter in the Cutter library with a
diameter of 6 mm (metric users) or 1/4" (inch users). It such cutter is not
present thefirst cutter in thelibrary will be used.
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3.6.9 Default View

DP Default View [

Items

Title
B

View orientator '*“
[] Working area of the miling machine [fj
Vector curves —_— [ show points e,
Geometry, rendered r [] show downward faces o
[7] Geometry, wireframe @ Remove hidden lines ['Ij
[7] Geometry, points "
Bitmaps e Translucent
|:| CAD zero-point *
Material block (7] [ Transhucent i)
VWarkpiece zero-paint ‘*
Areas to be machined [i] [] Translucent

Viewpoint
X-rotation -75.00 degrees Use DeskProto Defaults
Yrotation 30,00 degrees

Z-rotation 7.60 degrees Copy from active view

[ CK H Cancel H Help ]

e

The default view settings are used for any new project and any new part.
They aredso used for the command and button Use Default View.

After choosing this option, first you will bewarned that this option will only
influence the defaults. The warning is optiond: when you remove the mark
from checkbox "Always show this message” it will no longer be gven. You
can restore al warning messages on the Advanced tab of the Preferences (in
goup Settings).
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To edit the parameters of the default view aspecid didogis used, as both the
dialogs to change the Items and the Viewpoint contain parameters that are not
suitable as default parameters.

Items

Hereit's possible to set what will be shown initidly. For an explanation of
the Items see ltems visible didog Displaying Z-grids, toolpaths or
simulations is not possible in the default view, as these items have to be
cdculated first.

Viewpoint

Only therotation can be set here. Zooming of the default view will dways be
100%, panningwill be set to zero.

After changng the default rotation you can restore the origina DeskProto
defaults (which are stored interndly in DeskProto and which can not be
changed) by pressingthe appropriate button.

Findly: instead of typing three vaues for X, Y and Z rotation, you can
manudly adjust the rotation in your current view until you like it, and then
copy the settings, by pressingthe button Copy from Active View.

Note:
Thedefault view settings are stored in theregistry . Each user has his’lher own
default settings stored there.

3.6.10 Preferences

This is open the Preferences didog, in which you can edit DeskProto's
preferences. The dialog consists of 5 Tab pages.

These preferences are stored in the regstry. Each user has its own
preferences stored there.
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3.7 HelpMenu

P Untitled - DeskProto 7.0 - Dealer license: Mot For Resale!

File Edit View Parameters Create Options

D "E;; @ g H/ ¥ DeskProto Help... Ctrl+F1 E] ug
= ¥ Quick Start...

Project Tree 4 _

HQ Untitled #  Create Problem Report...

4| 4‘/ Part ]

Activate License...

v 5‘0 Geometry operation

€5 o

Check for Update...

#i  About DeskProto...

Findly the Help menu which gves access to the Help system and to the
About box.

For the DeskProto Editions Entry and Expert an extra option is present:
Upgading... (to ahigher edition).

3.7.1 DeskProto Help

The Contents page of the DeskProto Help System, shown at the Contents
tab on theleft of the Help Window, offers an overview of dl avalable Help
topics, organized in 'books'. Each book can be opened by double-clicking its
line or by clicking on the arrow icon in front of the line. Five books are
available:

o |ntroducing DeskProto

e Screen Layout

e M enu commands

Didogs

Concepts

The samefive books can be found as Chapters in the DeskProto Reference
Manual (avalable as PDF for download), which contains dmost exactly the
sameinformation as the Help file.

In addition to the Contents tab page three more tabs are available:
the Index page can be used to find help on a specific subject

the Bookmarks tab to mark pages that you want to remember
the Search pageto locate any word or phrasein the Help system.
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While reading the Help text, additiona related information can essily be
accessed by clicking on the active items (Hyperlinks) in the text. Active
words are shown in blue and underlined, while the cursor will turn to a hand
when moved over an activeitem.

The online Help system tha has been installed with DeskProto can be
started from the Help menu. In addition some other methods to open Help
are available as well:

e TheHédp button on the Toolbar:

e Pressingthe F1 Function key on the keyboard

o All dialogs also have a Help button, providing Help information
about the use of that particular dial og.

3.7.2 Quick Start

DeskProto is delivered with a Tutorid book (either printed or as PDF
download), meant to step by step introduce you to the functions that
DeskProto offers. It is recommended to read and execute at lesst lessons
number one and two of this Tutoria before starting to make parts with your
own CAD-data.

However, if you are not a grest manua reader and want to start a once
exploring DeskProto, at least read this Quick Sart first. It is meant to explain
the basic ideas of DeskProto, and you will need this information to be able to
understand what is happening After that, novel users are advised to first use
the Wizards, that will guide them through dl steps needed to generate an NC
progam file.
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P DpPictureFrame.dpj - DeskProto 7.0 - Dealer license: Not For Resale! (o[ E e
Fle Edit View Parameters Create QOptions Help

e BAEBLDE SO 108 FRPPaRG®
8 bpvcurstame )
a oy db par

ughing
v shing
+ = Contour Only (nt ..

NC Files =

& z
Name Date E

E Y‘_ x

L A
Qe 2 = e L

For Help, press F1 Geometry filez C:Progra...\DpPictureFrame.stl Machine: ISO plain G-codes -mm

The DeskProto screen contains standard items like the title bar (top line),
menu bar, toolbar (the row of buttons below the menu) and status bar
(bottom line). The center area is divided into three tiles: the large View
window on theright, and the windows Project Tree and NC files on the left.
Follow the links for more information on any item.

For now it is important to know within this screen two different user-
interfaces exist: the wi zar d-based interface and the dial og-based interface.
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r 5
IV What to machine? @

CE NN

[7] Geometry file:

C:\ProgramData'\DeskProto 7.0\5am...\DpFictureFrame. st
[2] Scaling:

¥ 1,00000

v 1 @ Scale factors
v [1.00000

() Dimensions {mm)
7 |1.00000

Urifarm
E Crientation - indicate the top surface:
¥ 0.00 degrees @ Top
Y 0.00 degrees _
Back “) Right
Z 0.00 degrees - g
Left © -
) Front
(7 Bottom
IE‘ Center geometry:
Center geometry around rotation axis 3
—'—Y
|E| Mumber of sides: 2
Apply [ Next = ] [ Cancel ] [ Help

%

[1] Wizard-based interface.

New users are advised to use the DeskProto Wizards, that will guide them
through dl the steps needed to generate an NC toolpath file using their own
CAD-daa Theillustration above shows atypicd wizard page. A wizard will
set the same paameters as available in the didogs, only now they ae
presented in a sequentid series of screens, and only the most important
parameters are available. You can find the wizards via the Start Screen or via
the File menu.

[2] Dialog-based interface.

When using the Dialog-based interface you need to know where to find the
paameters.

In this interface you can define parameters on three levels:

1. Project parameters include the name of the CAD-datafile(s), the machine
and the number of Parts that you want to usein this project.
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2. Part parameters define What will be machined. These set size,
orientation, position and dike.

Within each Part you can use one or more milling Operations.

3. Operation parameters defineHow it will be machined.

Thesearein fact the only red 'milling parameters. Three different types of

operaion are available: Vector Operation, Geometry Operation and Bitmap
Operation as for thesethreety pes of data different settings are needed.

The Project is the central concept of DeskProto. All information about a
project is stored in a Project-file (name.dpj), which is the file to be opened
when starting and to be saved when finishing The project file contains all
milling parameters and viewing parameters, and aso contains references to
the CAD-files (so the CAD-datais not included).

o Bottle.dpj - DeskProto 7.0 - Dealer license: Mot For Resale!

Eile Edit View Parameters Create Options Help

I '@EE/IJE

Project Tree | DeskProto sample project

T‘Ja' Bottle :
4% Half bottle

. E‘—‘-h Reughing

, = Finishing

9

. N T 'S JURY S

You can imagnethe tree-like structure of aproject, which is displayed in the
Project Tree at the left side of the DeskProto screen: see the illustration
above. This sample Project “Bottle’ consists of one Part caled “ Haf bottle’
and three Operations cdled “Roughing’, “ Finishing” and “Contour”. Each
operaion line includes alampicon tha you can switch on and off to make
the operation (in)visible. The project will be named when saving it for the
first time, until then thetree display s the name “ untitled”.

Note 1: four different Editions of DeskProto are avalable: Free, Entry,
Expert and Multi-axis. The Free edition only offers basic CAM
functiondity, Entry and Expert contain subsets of the available parameters,
M ulti-Axis includes al functionality . For therest al editions are equal.

Note 2: to open a CAD-file in DeskProto you have to use "Load Vector
file.." "Load Geometry file.." or "Load Bitmap file..." in the File menu (if
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needed start aNew project first). You cannot use File>Open, as you do not
yet have a DeskProto project file for this new project. The CAD-data that
you load will be availablefor al Parts and for al Operations.

The functions of DeskProto can be reached using the pull-down menus or
using the buttons on the toolbar. The most important menus are described
below:

* The View Menu offers the opportunity to change what data should be
displayed on your screen and how that should be done. Also try changing
your view by rotating the six colored thumbwheds on the screen, and by
using your mouse inside the view window. In fact most of the functions in
the View menu can be activated most easily by usingthe button bar.

* In the Parameters Menu you can edit al vector/geometry/bitmap
parameters and al milling parameters. For simple parts it is sufficient to edit
only the front Tab page for both Part and Operation parameters: the other
Tabs can comelater (as adl parameters have suitable default values).

* The Create M enu is the most important; this is where you can start the
milling calculations and writethe NC program file.

Themost important buttons for the DeskProto process are:

=, é Thefirst step isto Load CAD data:

Vector or Geometry or Bitmap (or acombination).

After setting some parameters you can then
Calculate the toolpaths and view them on the
screen.

Optiondly you can show a Simulation of the
result,
to check your toolpaths for correctness.

Findly you Writethe NC file
and send it to your CNC milling machine.

&8 <R
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Wedo hope you will enjoy using this software, it certainly can hep you to
make your prototy ping redly rapid.

3.7.3 Create Problem Report

When asking for support, DeskProto users often send us the DeskProto
project file (DPJ file), intended to make us see what they are doing
Unfortunately this is not sufficient: this DPJ file only contains the
parameters that they have set. And in order to reproduce the problem aso
the CAD file(s) are needed. Plus the driver files for cutters, machines and/or
postprocessors. The Create Problem Report option automaticaly bundles al
thesefilesin one ZIP file, that you then can send to us.
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D Repaort a Problem ﬁ

Step 1: Contact details

Name: |
E-mail address:

Phane number:

Step 2; Describe problem

Please describe in an exact and step-by-step explanation what the problem is and
what the steps are to re-create the problem. The more information you provide,
the easier it is for us to fix the problem for you.

Step 3: Collect information

Please dick the button to collect information about your current DeskProto project:
parameters, geometry, cutters, machine and postprocessor.

Caollect information

Step 4: Save report

Press Save to write all information to a ZIP file, that you can send to Delft Spline
Systems when asking for support.

Save Cancel ] [ Help

Cregtingaproblem report is donein four steps:

Sep 1 asks you to enter your Contact details: information about how we
can reach you (we ask only the bare minimum).

In Sep 2 you are asked to describe the problem, in plain text. The more
clear you describe the problem, the more chance that we can indeed reproduce
it. And that is absolutely needed in order to start lookingfor afix.

Note that you cannot actudly use DeskProto when this Problem Report
diadogis opened, so you cannot walk through al steps and type them during
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the process. If that is what you want you need to open Notepad, and after
finishing copy thetext from Notepad to this diaog.

In Step 3 DeskProto will collect all information needed to reproduce the
problem: al files as just mentioned, and in addition some basic information
about the Windows version and the graphics card that you are using.

Sep 3 can only bestarted after you have entered the information asked for in
steps1and 2.

Asoneof thefilesto be collected is the DPJ file, DeskProto will ask you to
fist savethisfile (in case needed).

Sep for finaly saves the report file aZIP filetha you can email to us.
Default name for this file is DpReport_NameZIP in which Name is the
Namethat you just entered.

Default locationis your current directory, so the folder whereyou just loaded
or saved your geometry and/or project.

You are however freeto change file name and file location.

This same ZIP file can of course be used for other purposes as well, like
sending a complete project to some other DeskProto user, or for archiving
pUrposes.
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3.7.4 Activate license

r |
D7 Activate DeskProtal @

Fpr mos_t DeskProto edih’oljs you need to buy a license, Endsessler
either via your reseller or in our webshop.
Go to webshop

Enter your license details
Mame {copy from the license)
John Dummyname, Amsterdam

Key (copy from the license)

cAHE/S 9aMhaX3ahdInEpV454dzmWS1 soWi squinz4B0ThDWiKTnQgReNT710
mmEDLEHSEFQ7UkE T VDEUOteErb 3] zdUxhUfUaulX1iinm,/ 5/ 2cmPa IEW
/exTcFd+KLA3PSpCsoMl k2B zgqul Ashwi3Bxj 81 7dQZk=G1lr65K2565D8
42PTFuQ/LFée jMewnGh] ZBD3+nIgmF FgNSqUUwEulLE/UyyankztmDuglfc
pulgqwolnHQDi kXS foHmZi 91 BpénbaCaMbfISTQkYr1 AR xShEYRATCSLS
880JRADSPRGW12Wp0iSH/ A+33uTFivHI iEBWPDcwONgGnGT+xc2 F.'w==|

The Free Edition of DeskProto may be used without buyingalicense.

Users who need more functionality can buy alicense to activate (unlock) one
of the higher Editions: Entry, Expert or Multi-Axis. The Free edition dlows
you to evduate (trid) these higher Editions, though when tridling watermark
(the"Trid cross") will bevisiblein dl machined parts.

In al cases you need to first download the DeskProto Setup file from our
website www.deskproto.com and instal DeskProto on your computer. This
Setup fileis the same for al Editions of DeskProto.

A free DeskProto license isgven to any user: you are welcome to use the
Free Edition of DeskProto free of charge.

A paid DeskProto license can be bought ether via a reseller or via our
webshop. After buying you will receive the license (a PDF file) containing
two strings: aName and aKey.
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The Name contains the name of the buyer (either a person or a company)
and his/her/its location (city, village): information that will be clearly shown
a each program start.

The Key is a code of 340 characters, containing information al license
information. Each Key isvdid only for the Name on that same license.

The Activate didog is meant to activate a DeskProto license and unlock the
extra functiondity for the Edition that you have bought. Both the complete
Name-string and the 340 character Key have to be entered exactly as given,
including case (upper or lower), spaces, commas, points, etc. Any smal
difference will make DeskProto refuseto activate. So use Copy/Paste to enter
this information in this dialog.

After filling both fields you can use the Activate button to make DeskProto
activate thelicense.

Make sure to carefully save and backup the license: you will
again need Name and K ey when (for instance) you buy a new
computer.

A regstered version of DeskProto will clearly show the Name of it's owner:
in casethat is not you then you are running an illegd copy!

After Activating it is also possible to Deactivate, alowing you to agan
convert the program from paid license to freelicense.

You my Activate and Deactivate as many times as you like: information
about the previous licenses will simply be deleted.

Activatinganew licenseis aso possible without Desctivation first.

Both for Activating and for Deectivating administrative privileges are
required.
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3.7.5 Upgrade information

This is @ DeskProto 7.0 Free Edition
Upgrading to a higher edition will add exdting extra options.
For information about upgrading visit the DeskProto website:

Entry Edition

Expert Edition Multi- Axis Edition

Extra options: Exira options: Extra options:

- roughing - various miling strategies - rotation axis machining

- pocketing - partial machining {A-axis, continuous rotation)
- drilling - translation options - indexed machining

- multiple parts  -reduced speed for high chiploads (A and B-axis, fixed rotation)

- multiple operations - support tabs

- inverse miling
and much more,

Displays a diaog screen tha lists the advantages of the higher DeskProto
Editions
(only shown in the Free Edition, the Entry Edition and the Expert Edition).

DeskProto is availablein four different Editions:

1. Free

2. Entry

3. Expert

4. Multi-Axis

The difference between the first three editions is the number of parameters
that you can set (both Part parameters and Operation parameters), and (for
the Free edition) the number of Parts and Operations.

The difference between the Expert Edition and the M ulti-Axis edition is that
(of course) more axes are available in the latter: the A-axis and B-axes rotaion
axes.
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Of course for registered users of DeskProto such upgade is available a a
specia upgrade price.

3.7.6  Check for Update

This command will make your DeskProto contact the website
www.deskproto.com (internet connection required) to see if a newer Service
Release (bugdfix build) is available for download.

Once every few months anewer build of the program is released, containing a
number of bugfixes.

You can find the Revision number of your DeskProto in the About box.

'And you can find information about the Revisions that have been released
on

www.deskproto.com/support/buildhistory .htm

D DeskProto - Question &J

An Update is available, would you like to download it?

After Yes, DeskProto will open a website page showing the newer Service
Releases and a link to the Updater Setup.

You need to close DeskProto before running this Updater setup!

Your build is Revision Nr 6903
The latest build is Revision Nr 9999

h

The command Check for Updates will automaticaly compare the Revision
number of your DeskProto with the Revision number of the latest release,
will tel you when a newer release is available for download, and will ask if
you ant to download it. When you answer Yes DeskProto will open the page
on the DeskProto website where y ou can download the Updater Setup.

Running the Updater Setup will recognize your DeskProto license and keep
that active.

Only the program will be updated: drivers, scripts, language files etc will
reman asthey were.
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When no internet connection is available DeskProto will tell you that it
"Could not perform the Update check".

3.7.7 About DeskProto

The DeskProto About Box will display information about the DeskProto
version that you are running

Version number, like 7.0

Edition - so ether Free, Entry, Expert or M ulti-Axis

Build date - theformat of the build dateis “yyyy-mm-dd”, and it show tha
date on which your file DeskProto.exe has been built.

and Revision number - each build of the file DeskProto.exe receives a new
revision number.

Serial number - Each new license gets a new number, so the Serid Nr of
your licenseis unique (empty for the Free edition).

Licensed to - the Name on which this license has been regstered (empty for
the Free edition)

Copyright notice - dl rights reserved. You do not own the software: you own
alicenseto usethe software

Contact information - DeskProto is made by Ddft Spline Systems in the
Netherlands

Short program description.

At the bottom of this diadog, next to the OK button you can find the button
Show Copyrights.

Pressing that button will show the license texts for dl externd libraries tha
are used in DeskProto.
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IV Dialogs

4.1
41.1

File

Vector Data Transformation

-
DY Vector Data Transformation

=X

this file relative to all other CAD data.

Transformations only for this vector file. Can be used to position the contents of

1. Scale 2. Mirror
¥ ([L.ooooo [ In ¥-Z plane (invert x)
1.00000 [] In %-Z plane (invert ¥}
Uniform

@ Scale factors

Dimensions {mm)

3. Rotation 4, Translation
Z 0,00 degrees ¥ 0,00 mm
¥ 0.00 mm
Preview ] [ 0K ] [ Cancel ] [ Help

%

DeskProto V7 dlows loading more than one Vector data file and more than
one Geometry file. For each file DeskProto simply reads the coordinates in
thefile (as defined by the CAD systems tha wrote each file) and draws the
CAD datausing these coordinates.

This may result in unwanted collisions and/or overlgps. Such unwanted
situation can be corrected as you can gve each file it's own set of
transformations. For instance a translation to position two identica curve
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sets next to one another. In the Vector Transformation diaog these
Transformations can be set for aVector Datafile.

For Vector files that dso contain Z-values a third entry (Z) is present for
Scaling, Mirroring and Translating.

This dialog can be opened on the Vector page of the Project parameters, using
button Transform....

It will aso pop up when loading an extra Vector file, and enables you to
position the new vector data relative to CAD data that is aready present. It
offers basicdly the same transformations as aso present in the Part
Parameters (see there for more help), however these will be gpplied to the
new vector fileonly.

A very handy tool in this didog is the Preview button, as it will draw the
new vector curves according to the transformations that you entered in the
didog If this new position is not OK, you can enter new transformation
vaues and again press Preview for a new drawing When al is OK you can
acknowledge with OK. Cancel will not cance adding the new vector curves,
only the (changed) transformation settings for this set of curves.

For visua feedback you need to redize that in the drawing that you see the
Part Transformations of the visible part have been applied as well. This
means that when a rotation is applied in the Part Parameters, it may be
difficult to find transformation to produce the desired result.
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4.1.2 Geometry Transformation

I Geometry Transformation ﬁ

Transformations only for this geometry file. Can be used to position the contents
of this file relative to all other CAD data.

1. Scale 2. Mirror

¥ ([L.ooooo [ In ¥-Z plane (invert x)
[ In %-Z plane (invert )
[7] 1n X-¥ plane {invert Z)

¥

—

Uniform

@ Scale factors

() Dimensions (mm)

3. Rotation 4, Translation

¥ 0,00 degrees ¥ 0,00 mm

¥ 0.00 dearees ¥ 0.00 mm

Z 0.00 degrees Z 0.00 mm
Preview ] [ 0K ] [ Cancel ] [ Help

A

DeskProto V7 dlows loading more than one Vector data file and more than
one Geometry file. For each file DeskProto simply reads the coordinates in
thefile (as defined by the CAD systems that wrote each file) and draws the
CAD datausing these coordinates.

This may result in unwanted collisions and/or overlaps. Such unwanted
situation can be corrected as you can gve each file it's own set of
transformations. For instance a translation to position two identica
geometries next to one another. In the Geometry Transformation diaog
these Transformations can be set for a Geometry file.
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This diadog can be opened on the Geometry page of the Project parameters,
using button Transform....

It will dso pop up when loading an extra Geometry file, and enables you to
position the new geometry relative to CAD data that is dready present. It
offers basicdly the same transformations as aso present in the Part
Parameters (see there for more help), however these will be gpplied to the
new geometry fileonly.

A very handy tool in this didog is the Preview button, as it will draw the
new geometry accordingto the transformations that you entered in the didog
If this new position is not OK, you can enter new transformation vaues and
again press Preview for anew drawing When dl is OK you can acknowledge
with OK. Cancd will not canced adding the new geometry, only the
(changed) transformation settings for this geometry.

For visud feedback you need to redlize that in the drawing that you see the
Part Transformations of the visible part have been applied as wdl. This
means that when a rotation is applied in the Part Parameters, it may be
difficult to find transformation to produce the desired result.
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4.1.3 Save Vector Data Options

V! Save Vector Data Options Iﬁ

By default DeskProto wil save your vector data without the Part
transformations. The vector transformations on project level will be
applied anyway.

However, you can choose to apply one or more of the
transformations in your currently active part while saving.

Indude the following:

Induding the support tabs is possible only if the transformations
(if any) are induded as well.

Rotation [T Panning
[ scale [] Tranelation (only X and ¥)
[ K ] [ Cancel ] [ Help ]

L

The Save Vector Options didogenables you to apply Transformations that
you have set in the Part Parameters. It will pop up after pressing command
Save Vector DataAs... in the File menu.

It offers the five Vector transformations that can be set in the Part Parameters
(see there for more help). Note that only those transformations can be
checked that indeed have been applied. When you check a transformation,
DeskProto will save the Vector data including that transformation. So the
new filewill then contain rotated curves, scaed curves, ec. This is ided for
instance for saving a scaed or rotated version of your CAD file.

In case multiple vector data files have been loaded the tota of dl vector
curves. will be exported.

The Vector Data Transformations that have been set for each file on Project
leve in al cases will be applied when exportinga Vector datafile.
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414  Save Geometry Data Options

V! Save Geometry Data Options lé]

By default DeskProto will save your geometry without the Part
transformations. The geometry transformations on project level will be
applied anyway.

However, you can choose to apply one or more of the
transformations in your currently active part while saving.

Indude the following:

Induding the suppart tabs is possible only if the transformations
(if any) are incuded as well.

[”] Rotation Center geometry
[ Scale [ Translation
Mirror Support tabs
[ Ok ] I Cancel I I Help

L

The Save Geometry Options dialog enables you to gpply Transformations
that you have set in the Pat Parameters. It will pop up after pressing
command Save Geometry DataAs... in the File menu.

It offers the six transformations that can be set in the Part Parameters (see
there for more help). Note that only those transformations can be checked
that indeed have been applied. When you check a transformation, DeskProto
will savethe 3D geometry includingthat transformation. So new filewill then
contain rotated geometry, scaled geometry, with support tabs, etc. This is
ided for instancefor savingascaed or rotated version of your geometry file.
This feature dso can be used to create more than 4 support tabs (save with 4
tabs, load again and again add tabs).

In case multiple geometry files have been loaded the totd of all geometries
will be exported.

The Geometry Transformations that have been set for esch file on Project
leve in al cases will be gpplied when exporting a Geometry file.
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4.2 Wizards

D Which Wizard? =

4

[7] machine to be used:

[ISD plain G-codes - mm -

|E| Type of milling:
() Basic Vector machining (20}
(7 Basic Geometry machining (30)
(7) Basic Bitmap machining (relief)

) Advanced Geometry: Two sides, manual flip
(7} Advanced Geometry: Two or more sides, automatic rotation

) Advanced Geometry: Rotary machining

‘ Mext = H Cancel ” Help

e

The Wizard-based user interface is an important festure of DeskProto. It
makes it possible for users without CAM know-how to essily create the
toolpaths that they need for ther projects. Each wizard is a series of didog
screens (forms) that need to be filled in: the wizard in a way 'takes your
hand' and guides y ou through the process of cregtingtoolpaths.

When you cregte a project using a wizard and you save the project without
making any changes after finishing the wizard, on re-opening DeskProto will
show the project using the same wizard. So it is possible to use DeskProto
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seeingonly thewizard interface. This is new in DeskProto V7, and will be a
great help for inexperienced users.

Navigeting the Wizard is done using the Wizard buttons, on the bottom of the
screen:

< Back Back and Next let you navigate the wizard

pages,

;

Cance and Help Hep are standard buttons. Every
wizard page has it's own Help information page.

Cancel

i

Finish will replace Next on thefina page of the Wizard,

H

Apply Apply will refresh your screen and gpply the currently

Caleulate | ojciae will caculae the toolpath with the currently

8] &
8 8
2|8 &
25 &
8- @

Navigation icons: The DeskProto wizards start with the page shown above,
cdled "Which Wizard?'. On the top of the page you can see one icon, after
selecting one of the wizards a series of icons will be shown: one for each
wizard page. At this point these extra icons are al gray, when progressing
they will be colored: then they can be used as tab-pages to navigete (click on
acolored icon to jump to that page of thewizard).

Helpinformation: Important arethe E ydlow question marks in front of
each question. When you position the cursor over such mark a Tooltip will
pop up, gving extra information aout that question. It will dso tell you
whereto find that settingin the Dialog based interface.

Thefirst question, "Machineto be used", in most cases needs not be changed
as your default machine will dready have been sdected here.

The second question, "Type of milling", presents the six wizards that you can
choose from: you need to select one before continuing.
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Not al wizards will be available for dl users (some may have been grayed
out): some wizards are not available in adl DeskProto Editions, and some
wizards are only availablein case you selected amachinewith arotation axis.

Also: in the Free edition and the Entry edition the available wizards do not
include al described options.

Basic Vector Machining

Thiswizard crestes 2D toolpaths for just one Vector file (DXF, EPS, Al). It
is meant for novice DeskProto users, and explans this procedure step-by-
step. You can chooseto use either Profiling or Pocketing toolpaths.

Basic Geometry Machining

Thiswizard creates 3D toolpaths for just one Geometry file (STL, DXF). It
is meant for novice DeskProto users, and explains step-by-step the
procedure to create an NC toolpath file (NC program) based on your
geometry . Themode will be machined from one side, using three operations:
Roughing, Finishing and a smoothing contour.

Basic Bitmap Machining

This wizard creates 3D toolpaths for ardlief based on a Bitmap file (BM P,
GIF, JPG, PNG, TIFF file). It is meant for novice DeskProto users, and
explains this procedure step-by-step.

Advanced Geometry (the three advanced wizards are dl for geometry
machining):

Two sides, manual flip, aso caled Two-sided Wizard (not available in the
Free Edition and the Entry edition)

This advanced wizard is a unique feature of DeskProto, and makes it very
easy for you to create acompete 3D part by machiningit from two sides, on
any three axis milling machine. DeskProto assists you by taking care of the
repositioning needed to machine the second haf: no need to change the
workpiece zero point (starting position of the cutter).

Two or more sides, automatic rotation, aso caled N-Sided Wizard
(available only in the M ulti-Axis edition)

N-sided milling is meant for machines with a rotation axis (A-axis), and
alows indexed machining: this wizard generates toolpaths to machine the
part from severd (N) sides, with a rotaion in-between. The number of sides
can befredy chosen: for two sides the result is the same as for the previous
wizard, though now with automatic rotation.
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Rotary Machining (available only in the M ulti-Axis edition)

If your machine is equipped with a rotation-axis (A-axis) you can use this
wizard to create toolpaths for a mode that is machined from dl sides:
rotation axis machining. In contrast to the previous wizard, now the materid
rotates during machining.

A rotation axis is an extra piece of equipment that lets your mode rotate
during machining (just like the mest rotating on a spit above abarbecue).

Note that al functiondity offered by the wizards is aso available in the
dialog-based user interface: the wizards are only meant to make things essier
for you, they do not add new options. After finishing any wizard you can
still usethe didogs to fine-tune the settings that the wizard made.

You can find the Wizard in the File menu (File >> Sart wizard) or in the

Sart Screen.
A keyboard shortcut is availableas well: Ctrl + W.

4.2.1 Custom Wizard Page

e daxisWaxRing Wizard - Loading your Geometry El_léj

| File menu —> Load Geometry file... |

This wizard generates rotary toolpaths to carve a Ring model
from a hollow wax tube. The model remains connected to the
stock by a very thin layer of wax.

The first step to be taken is loading the geometry file of the
ring that you wish to create. DeskProto is able to load the
standard formats STL, VRML, and { a subset of ) DXF.

[ Load Geometry...

Legal issues:

The 4axisWaxRing wizard is a product of

Delft Spline Systems.

Copyright (c): Delft Spline Systems, 2016

4axisWaxRing (TM) is a Trademark of Delft Spline Systems

Cancel Help
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Custom wizards can be added by any user, as explained on the Custom
Wizards page.

Because of that in the Help file no Help pages are available for these wizards:
on dl custom wizard pages the Help button will show this same help page.

For dl pages thefour buttons at the bottom of the page will be the same, the
rest of the diaog has been filled by whoever made this custom wizard. So in
case of any question read the wizard's documentation, or contact the supplier
of thewizards.
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4.3 Parameters

4.3.1 Project Parameters

TheProject parameters diaog offers al settings that are available on project
level. M ost important are the CNC milling machine to be used and the CAD
data fil es. Each of thefivetab pages will be described in detail below.

Note that the Project Parameters diadlog has an extra button: Apply. Using
this button you can gpply any new setting immediately, without having to
first close the didog. Any changes will be immediately reflected in the
drawing on screen and in the Geometry information dialog.

This dialog can be reached viathe Parameters menu, or by double-clicking the

Project lineinthe Tree
The samediaogis used for the Default Project parameters.

General parameters

r -
7 project Parameters - 'Bottle’ [é]

General |\-'ecmr I Geametry I Bitmap I Chaining|

Filepath C:\ProgramData'\DeskProto 7.0'Samples'\Bottle. dpj

Machine [ISD plain G-codes - mm hd ]

Parts
4} Half bottle

Remove

i

0K ] [ Cancel Apply

h

Filepath

This filed shows the path and name of the currently loaded Project file. This
information cannot be changed in this didog. To start anew project or to save
the project using adifferent name, seethe File menu.
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Machine

Here you can sdect the machine you want to use. DeskProto will use the
machine information to check if the part is not too large for the machine, if
the speeds that you enter are possible for this machine, if the number of axes
is available. The selected machine aso defines the format of the NC Program
file, because the machine information states which postprocessor (driver) to
use. You can have alook at the machine-definition usingthe option Library of
machines in the Options menu.

Normally you do not have to bother with this parameter as y our machine will
be the default machine (as set the first time that DeskProto was started, in
the Initia Settings). If not, you can change the default machine using the
option Default Project Parameters in the Options menu.

Note: when you change the selected machine DeskProto will autometicaly
change values for Feedrate and Spindle speed for dl operations in the project,
as the new machine may not be capable of outputting the old vaues.

Parts

The number of Parts present in the project can be controlled here, using the
buttons Add, Remove and Copy. M ultiple parts can be used in a project to
cregte different models, for instance a scae mode and a full size, or a front
part and aback part.

You can aso influence the sequence of the parts, using the two Move
buttons. The part that is sdected (it’s line made blue) will be moved in the
direction of the arrow. This does not have any effect an the resulting
toolpaths, it can be handy though in order to nestly arrange your partsin case
you have many.

Vector parameters
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7 Project Parameters - 'DpBeerTray’ [é]

|General | Vector |Geomeh’5«I I Bitmap I Chaining|

Vector files
Ch\ProgramData\DeskProto 7.0\5amples\2D_DpBeerTray.dxf Add

[ Use z-values (support tabs are not possible when used)

[ Preserve curve direction when loading (might take more time)

[ ok [ cencel || apoly

A

Vector files

This tab page shows dl Vector files (if any) beingused in this project. When
more than one file is present only one file is sdected in this didog (blue
background color): the buttons on theright will influence that file (except the
Add button of course).

You can change the set of files using the Add button and the Remove button
on theright, to add and removefiles.

When avector file has been changed (for instance again exported from CAD)
you can Reload it.

Very powerful is the Transform option: for each fileyou can define a set of
transformations, for instancein order to position two vector drawings next to
one another in 3D space.

Save As offers the option to save one vector file. The Save Vector data
options diadlog will op up, alowing you to select which transformations to
usefor the new file.

The File Info button finally shows information of the selected vector file:
type, size, number of curves, dimensions.

Use Z-values

Vector machining in most cases will be done using two-dimensiona CAD
data a drawing that does not contain any Z-vaues (only X and Y, to be
shown a Z=0.0). Nevertheless DeskProto will aso accept vector files that
contain Z-coordinates. When opening such file DeskProto will ask you
whether or not you want to usethese Z-coordinates. With this checkbox you
can later changethis setting.

Page 127



Desk‘ Proto DeskProto Reference

When you use the Z-coordinates, the machining depth that you set in the
Vector operation parameters will betaken relativeto the Z-leve of the curve
and or point as defined in CAD.

When using Z-vaues, not dl optionsin the Vector operation will be available.
This option can dso be checked for vector files that do not contain Z-vaues:
DeskProto then will use Z=0 for dl points on the vector curves. This will
influence the result when both vector files and geometry files are loaded as
the CAD-datazero leve of the geometry fileis used, which in most cases will
not bethetop of the block.

Preserve curve direction when loading

When loadingaDXF file DeskProto checks if it can combine separate curves
(polylines) to one curve: in case the endpoint of curve 1 is the same as the
startpoint of curve 2 then for machining it is best to process them as one
combined curve. This is especialy important for recognizing closed curves.

When checking if two points are equa DeskProto even applies a small
tolerance, in order to correctly process 'sloppy’ drawings.

This option tells DeskProto what to do if two curves share ether both
endpoints or both startpoints: the curves then can be combined only if the
curve-direction of one curve is reversed. As default setting DeskProto will
indeed reverse curve direction in order to combine as many curves as
possible; checking this option forbids DeskProto to do so. This may be
handy in caseyou want to usethe curve direction as defined in CAD for your
toolpaths.

Geometry parameters
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7 -
7 Project Parameters - 'Bottle’ [é]

|General | Vector | Geometry |Bitmap I Chaining|

Geometry files
Ch\ProgramData‘\DeskProto 7.0\5amples\Bottle.st! Add

Reload
Remove
Transform. ..

Save As...

PR

File Info...

[] skip backfaces with calculations

Flip normals

0K ] [ Cancel ] ’ Apply ] ’ Help

A

Geometry files

This tab page shows dl Geometry files (if any) being used in this project.
When more than onefileis present only onefileis seected in this didog (blue
background color): the buttons on theright will influence that file (except the
Add button of course).

You can change the set of files using the Add button and the Remove button
on theright, to add and removefiles.

When a geometry file has been changed (for instance again exported from
CAD) you can Reload it.

Very powerful is the Transform option: for each fileyou can define a set of
transformetions, for instancein order to position two geometries next to one
another in 3D space.

Save As offers the option to save one geometry file. The Save Geometry data
options diadlog will op up, alowing you to select which transformations to
usefor the new file.

TheFile Info button finaly shows information of the sdected geometry file:
type, size, number of facets, dimensions.

Skip Backfaces

For heavy cdculations you may want to check the option Skip Backfaces in
order to save caculation time. This option will skip al facets (trianges) of
which the invisible inside (the backface) is on top as seen from the positive
Z-direction. This means that haf of the trianges can be skipped, which
results in shorter cdculation time. The resultingtoolpath will be the same (for
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avdid geometry). As on current computers the difference in cdculation time
is not very largethe option is no longer checked by defaullt.
For corrupt geometries you may need to disable this function.

Flip Normals

In DeskProto for each facet (triange) a norma vector is stored, indicating
which side of the facet is on the outside of the geometry (dso see the
previous paragraph, on Backfaces). This information is stored inthe STL file.
When using a corrupt STL file this information can be wrong. In case ALL
normal-vectors point to the inside of the geometry you can use this option
Flip normds to correct the norma information. This option is available only
when Skip Backfaces has been checked, as otherwise the normd direction is
not used anyway .

Bitmap parameters

- -
ne Project Parameters - "Untitled’ &J
|Genera| | Vector | Geometry | Bitmap |Chaining|
Bitmap file
C:¥ProgramData'\DeskProto 7.0'Samples'¥YZlogo.png
File Info...
o) (e ][ oo

h
Bitmapfile

This tab page shows the Bitmap file (if any) being used in this project (for
bitmap data maximum one file can beloaded in aDeskProto project).

You can change this file using the Browse button, on theright, and remove it
with the Remove button.

When abitmap file has been changed (for instance again exported from CAD)
you can Reload it.

Save As offers the option to save the bitmap file.
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The File Info button finadly shows information of the selected bitmap file:
type, size, number of pixels, DPI, dimensions.

For bitmap files no extraoptions are available.

Chaining parameters

r ~
e Project Parameters - "Torso-FourSides [ﬁ

|General | Vector I Geometry I Bitmap | Chaining |

[ Create ] [ Remove ]
Chain [Chain 1 |
Unchained operations Chained operations
e (Side1) -> Finishing Lo (Side1) -> Roughing
== (Side 2] -> Finishing Side 2) - Roughing
. (Side 3) -> Finishing A= (Side3) -> Roughing
L (Side 4) -> Finishing 4 e (Sided) -> Roughing -
4
[ Ok ] [ Cancel ] [ Apply ] [ Help ]

A

Chaining is an option meant to combine Operations in various Parts into
onelarge NC Program file. Operations in the same Part will be combined into
one NC Program file anyway, so chaining is not needed then. This option is
used when more than one part is involved, for instance by the N-sided milling
wizard, for indexed machining.

Notethat chainingis of course only availablein case more than one Operation
is present in the current project.

Also notethat Chainingis an option for advanced users.

The button Create adds an empty new chain to thelist of chains.
The button Remove ddetes the currently selected chain.
The combo box Chain shows the currently selected chain (if any), and makes

it possible to sdect other chains. Chain names are automaticaly generated:
Chain 1, Chain 2, etc.
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Thefield Chained Operations shows all operations in the currently selected
chain. You can use the up and down buttons to change the sequence of the
operations in the chain.

Thefield Unchained Operations shows al operations in the project that are
not (yet) part of achain. You can use the left and right arrow buttons to
move unchained operaions to a chan and to remove operaions from the
selected chain.

In the Operation Sart/End commands you can add extra commands to be
executed in-between the two chained operations. either after the first
Operation or before the subsequent operation. For instance to rotate the
rotation axis to the correct ange before startingthat operation.

4.3.2 Part Parameters

ThePart parameters dialog offers al settings that are available on part level.
The parameters are gpplied to the CAD-datain the sequence as presented by
the Tab pages, from left to right. The further to the right, the more advanced
the parameters in the tab. Each of the tab pages will be described in detall
below.

I part Parameters - 'Part’ [&J

Show tabpages for: @ Vector settings
Geometry settings
Bitmap settings

The number of tabs that is present is different for each type of CAD-data, as
each dataty pe comes with different settings:

Vector Settings

Geometry Settings

Bitmap Settings

When more than one type of CAD-data has been loaded you can therefore
sdect the set of settings that you want to edit, when no CAD-data is present
only the tab Generd will be visible. Some of the tabs pages are identica for
al data types, some are present for just one of the three types. Every tab
page description below mentions for which type of datait is present.

The number of tabs that is present aso is different for each Edition.
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For instance in the Free Edition and in the Entry Edition only the first two
Tab pages are available, as these editions offers less parameters than the other
editions.

The Part Parameters didog has an extrabutton: Apply. Usingthis button you
can apply any new setting immediately, without having to first close the
didog Any changes will be immediately reflected in the drawing on screen

and in the Part information dialog.

This dialog can be reached viathe Parameters menu.

Shortcuts:

You can double-click on a part-item in the project tree (one of the second
level items).

Or right-click on apart-item and select Part Parameters in the context-menu.

This samedialog is used for the Default Part parameters, only with an extra
button Restore DeskProto defaults to reset the origna default parameters.

General parameters
(Vector, Geometry and Bitmap Settings)

-
Part Parameters - 'Part’ [&

General | Transform | Material | Support I Ambient | Zero-point | Simulation

.
o2

Mame  Part

Machine settings
[ use rotation axis (%ZA paths) [ use rotation axis tit option

Operations

- Roughing [ ad -]
* Vector operation

ug Bitmap operation Mave

0K ] [ Cancel Apply

h

Name
Thenameof the part can be changed here. Use a meaningful name to essily
remember the purpose of each specific part: the Project Tree then will be
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essy to interpret in case of more than one part. This name is for your
convenience only: it is not used in the resulting NC program file.

Machine settings

These are visible and/or enabled only in the M ulti-Axis edition of DeskProto,
and only if the machine with a Rotation axis and/or with a Tilt option has
been sdected in the project parameters.

Use rotation-axis

A rotation axis is a device on the machine that rotates the part during
machining. Like a piece of meat on a spit above the barbecue. Note the
difference between an A-axis and a lathe: on a lathe the spinning of the part
causes the cutting, on arotation axis the spinning of thetoal.

By default DeskProto ignores the rotation axis and generates standard XYZ
toolpaths.

If "Use rotation axis" is checked, DeskProto will generate XZA toolpaths
instead, with A-vaue in degrees. In the View Window the difference will be
immediately visible, as the materid block no longer is a rectangular block, but
acylinder instead.

The part will rotate when machining: continuous rotation. Thisin contrast to
the indexed machining that some CAM programs offer (which DeskProto
aso offers, in the N-sided wizard).

For geometry the part will aso rotate the CAD-datain DeskProto (toolpaths
from dl sides), vector data and bitmap data will be wrgpped around a
cylinder.

7 DeskProto - Warning L&J

Enabling the rotation axis for this project will:
! by - Set Zero-point Z Translation to 'none’
- For Geometry, disable inverse milling
- For Geometry (only if present), set material block to 'upper half'
- For Geometry, change the default support tabs (2 cylinders instead of 4 blocks)
- For Geometry and Bitmap Operations, set borders to 'no extra’
- Disable the simulation

I Ok I[ Cancel l

Always show this message,

h

When you check “Use Rotation axis’,DeskProto will automaticaly (when
applicable):
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o set the Zero-point Z Translation to "None" for the Z-axis (resulting in a
Workpiece zero point exactly on therotation axis)

o disable Inverse milling.

o set theM aeria block to “Use upper haf of geometry”, in order not to let
thetool sink below therotation axis.

o changethe default settingfor the Support Tabs.

o set the Borders to "No extra' for al operaions in that pat (as the part
must not be cut loose of therotation axis)

e disable the Smulation, as DeskProto cannot simulate rotation axis
toolpaths.

You arefreeto change these choices later in case needed.

The message box shown above will remind you of these changes, you can
switch it off when no longer needed (it can berestored in the Preferences, tab
Advanced, subset Settings).

By default DeskProto cdculates for a rotation axis pardle to the X-axis,
which is officidly known as an A-axis. A rotation axis pardld to Y is
supported as well: you can configure that in the Advanced machine settings.

Use rotation axistilt option

This option concerns a specid type of fifth axis: a mechanism that tilts the
complete rotation axis unit. Such fifth axis is present on some machines
offered by Roland (JWX-10, M DX-40), and is meant to machine the inside
of aring. In fact thisis aB-axis. DeskProto does not control the movement of
this axis: it has to be manually set. For more information and apicture see the
Tilt option tab of the Operation Parameters. This tab page is present only if
thistilt option is checked.

This option is only available in case a machine has been selected tha
supports this "Rotation axis tilt option" (in case the machine-definition in the
Library of machines does so). This option dso is avalable only in the
DeskProto M ulti-Axis edition. If this box is not checked DeskProto will
ignorethetilt option and generates standard toolpaths.

Operations

The number of operations within the pat can be changed by adding,
removing or copying operations, using the buttons Add, Copy and Remove.
As three different types of Operation can be added: Vector, Geometry and
Bitmap, as the Add button comes in three flavors.

When more than one operation is needed to create a part (for instance first
roughing with a large cutter and then finishing with a smaller one) the
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sequence of the operations is important. Using the Move arrow buttons you
can change the sequence of the operations.

Transform parameters
(Vector and Geometry Settings)

- 5
I part Parameters - 'Part’ &J

General | Transform |Materia| I Support | Ambient | Zero-point I Simulation

1. Scale 2. Mirrar 3. Rotation
¥ 100000 [ 1n ¥-Z plane (rvert X) ¥ 0.00 degrees
¥ |1.00000 [F] 1n %-2 plane (rvert ) ¥ 0.00 degrees
7 [1.00000 [ 1n %-¥ plane (invert Z) 7 0.00 degrees
Uniform 4, Inverse milling 0, Center

[F] Male to female [[] center geometry

@ 5cale factors

o . e =+ [ L
) Dimensions {mm) v

[ 0K ][ Cancel ] Apply

h

The availability and the contents of options 4 and 5 on this tab page will
differ per edition of DeskProto (Free, Entry, Expert, M ulti-Axis).
Theoptions will dso be different for Vector dataand for Geometry deata
The order in which the transformations are gpplied will affect the result,
which iswhy they are numbered in the diaog

1. Scale

Scding is the first transformation that is gpplied to the origna geometry /
vector data It is possibleto scaedifferently for X, Y and Z, by un-checking
the Uniform option. The imported CAD file does not contain information
about the units used, DeskProto assumes the units used in the CAD fileto be
the same as set in the Preferences didog. If thisis not true it can be corrected
using the scale factor:

Enter ascadefactor of 25.4 to usea CAD file created in inches in a DeskProto
that is configured to use metric units.

Enter a scde factor of 0.03937 to use a CAD file crested in mm in a
DeskProto that is configured to use inches.

You can scale ether by using scal e factors or by entering the desired new
dimensions.
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For Vector-datawithout Z-coordinates only X and Y can be scaled.

2. Mirror

The mirror option is the second transformation gpplied. It is only useful to
mirror in one direction, as mirroring in two directions is identica to one
rotation. Mirroring in three directions can be achieved by mirroring in one
direction plus arotation. The mirror option can be useful when you have a
geometry that is one haf of a prototype. By mirroring the geometry for the
second part you can produce two parts that will exactly fit together.

For Vector-datawithout Z-coordinates only X and Y can beinverted.

3. Rotation

The rotate option is the third transformation applied. Note the difference
between this rotation (which changes the geometry) and the view rotation
(which only changes the viewpoint / the cameraposition). Both rotations use
identical vaues, so you can use the Viewpoint to find the rotation you need,
and then usethese X, Y, Z rotation vaues to enter here.

When a custom M ateria block and/or Area is present (rectangular) only for
rotations over (multiples of) 90 degrees the block or area can remain correct.
For other anges the boundaries would be changed. For Fresform areas only
rotations over (multiples of) 180 degrees are possible, other rotations are not
permitted.

For Vector-datawithout Z-coordinates only rotations round Z are possible.

4. Inverse milling (Geometry settings)

The inverse milling option useful for producing a mold: a cavity in a solid
block of materid that exactly fits your geometry. In many cases it will be
essier to create an inverse geometry using the orignd CAD system.
However, this option comes in useful in caseyou only have the STL file, not
theorigna CAD data

Inverse millingis not the same as mirroringthe Z-axis. A mold that is crested
by mirroring would produce mirror images of the origina geometry. Instead
DeskProto uses a180 degree rotation to cregte the inverse. As this inverting
is gpplied during toolpath caculations, the STL geometry on the DeskProto
screen is not inverted. To get an idea of what you are machining you can
display therendered Z-arid or asimulation instead.

Note 1: when sdlecting this option, in most cases it is necessary aso to
change the Ambient and set it to 'Top level'.

Note 2: when this option is checked, setting the Z-vaues for the M aterid
block and the Areato be machined still is donein un-inverted coordinates.
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Inverse milling is not available in the DeskProto Free edition and Entry
edition.

4, Panning (Vector settings)

Panning can be used to correctly position the Vector curves over a geometry
and/or abitmap. For instance when you want to engrave a logo on a 3D part.
When you only have vector dataloaded this option in most cases will not be
used: for the NC file DeskProto will by default apply a Translation that will
make the corner of the block the Workpiece Zero point (0.0, 0.0, 0.0)

The button Align to... leads to the Align didog a handy help to set a few
useful locations.

The vector panning option will be disabled ("grayed out") when it does not
make sense: in case only vector datais loaded AND the XY translation (tab
Zero-point) is automatically caculated ("to positive XY" or "M ake center").
Thelatter condition is ways true in the Free edition and the Entry edition.

5. Center geometry (Geometry settings)

In DeskProto al Translations are applied a the end of the calculation
pipeline, after caculating the actua toolpaths. For rotation axis machining
this is not sufficient, as the position of the geometry during caculation
influences the toolpaths that will result.

By default (when you do not check this option) during rotation axis
machining DeskProto will rotate the geometry around the X-axis as defined in
the CAD system.

When you check this option, DeskProto will rotate around a line pardld to
the X-axis through the exact center of the part. You can immediately see the
difference as this influences the size of the M aeria block: when checked a
cylinder that exactly fits the geometry, when not checked a cylinder that is
far too largeif not.

When you need any other position of the rotation axis you haveto go back to
the CAD system and translate the geometry there.

In addition to this option you can still use the Translation options for a
translation to be applied just before saving the toolpaths. For rotation axis
machining you then can choose between a workpiece zero point on the
rotation axis or on thetop of the cylinder block (Z=0 level).
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XY Transform parameters
(Bitmap Settings)

S

r ~
OF part Parameters - 'Part’ Lé]
General | XY Transform |2 Settings | Material | Ambient I Zero-point | Simulation
1. Bitmap dimensions 2. Panning
@ Use DPI from bitmap file (72 DPI) ¥ 0,00 mm
~) Use custom DPI 72 DPI ¥ 0.00 mm
) Calculate from predsion on X |1:1 NS - = |
pixel size : path distance == l Align to... J
using operation: Y |1:1 = |2
Bitmap operation (0.67 mm) Bitmap in pixels
~) Custom ¥ |120.85 | mm ¥ 541
\\\\\\ ¥: 581
Keep aspect ratio

OK ] I Cancel Apply

Bitmap dimensions
The dimensions on this tab page define the size of the Rdief in XY, the size
in Z is determined by the Z-settings for Black and for White.

Use DPI from bitmap file. M ost bitmap files contain a DPI vaue, which
stands for Dots Per Inch. So for a 300 DPI image the size of one dot
(pixel) will be set to 1/300 inch. As the number of pixds is known this
value sets the exact size of the image, and thus for this choice the size of
therelief. For files without aDPI vaue (for instance GIF files) DeskProto
will use 96 as default.

Use custom DPI. This options alows you to enter any DPI vaue As
explained above this value will set the exact size of theimage, and thus also
of therelief.

Calculate from precision.... As eplained in paragaph Bitmap Data
DeskProto uses a Z-Grid to create the Relief. For options 1, 2 and 4 the
retio between Pixd size and Grid cdl size (the path distance) is not
necessarily a whole number. So it might be that some Grid cdlls ‘contain’
more pixds than others. This may lead to a Moire pattern like a smal
ridge every few mm. Which can be fixed by choosing this option and
goproximate the requested dimension as close as possible. One pixd will
be converted to exactly ..., 1/4,1/3,1/2,1,2, 3,4, ... gid cdls, as set
by theratio Pixel size / Path distance. As the path-distance is one of the
Precision values in the Operation parameters, when more than one bitmap
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operation is present you need to select the operation the you want to use.
Important: when you later change the Precision, the size of the relief will
change as well !

e Custom. Hereyou can enter any dimension as required.

The option Keep aspect ratio takes carethat theratio between X size and Y
sizeis not changed: sameratio for both image and relief. So when you change
the X size with this option checked, you will see that the Y size
automatically changes too.

Panning

The position of the bitmap relief relative to the workpiece zero point can be
changed here. By default therelief is located with it's lower left corner exactly
a XY (0,0), so a the zero point (the Z depends on the settings of the second
tab page). If this is not the correct location you can change it by entering
Translation values for X and Y here. Panning can for instance be used to
correctly position the bitmap relief over ageometry .

The button Align to... leads to the Align didog a handy help to set a few
useful locations.

The bitmap panning option will be disabled ("grayed out") when it does not
make sense: in case only bitmap data is loaded AND the XY translation (tab
Zero-point) is automatically caculated ("to positive XY" or "M ake center").
Thelatter condition is ways true in the Free edition and the Entry edition.
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Z Settings parameters
(Bitmap Settings)

" ~
OF part Parameters - 'Part’ Lé]
General | XY Transform | Z Settings | Material | Ambient I Zero-point | Simulation

Relief depth

Z-value for white -2.00 mm

Z-value for black 0.00 mm

[T Project bitmap relief on 30 Part geometry

T
55

Values relative to top of Material block

o) Camat ) [ o

S

In order to useaBitmap image in DeskProto it needs to be transformed to a
3D Rdief. As explained in paragraph Bitmap Geometry, this is done by
crested by caculatingaZ-height for every pixe in the bitmap image, based on
its gray vaue..

Z calculation

In these two edit boxes you can enter the Min and M ax Z-vdues, to be used
for black and white. DeskProto calculates this depth starting at thetop of the
block. So positive vdues do not make sense here (unless the option 'Project
bitmap relief on 3D part geometry' has been checked).

In the image above the minimum Z for white pixds is -2.0 and the maximum
Z for black is 0.0, which for gray values will result in the lighter the color the
lower therdief (the other way round is dso possible: black lowest and white
highest). Thisis called gray-value to Z-height conversion.

Project bitmap relief on 3D part geometry (not in the Free edition and the
Entry Edition)

When this option is checked, the Z-vaue that is caculated for the color of
that pixd is added to the Z-vaue of the geometry &t that location. So the 3D
relief is projected onto the underlying geometry, using a vertica projection.
Seetheillustration below (wheretheredlief depth for black has been set on 0.0
and for white on apositive vaue).

Page 141



Desk Proto DeskProto Reference

Here a shell relief is created from a bitmap image, and projected on the
perfume bottle that you have seen more often as example pat. This is of
course agreat design tool to create embossed products. The picture shows a
positive relief: on top of the geometry.

Important for such positive relief is that of course material is needed to creete
this relief, so the previous operations used to machine the bottle may not
machine the origina bottle shapethere. This can be achieved by making each
operation abitmap operation.

Therdief to be projected can aso be negetive: when the Z-vaues range from
0.0 to anegative vaue, therdief will be subtracted from the part geometry.
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M aterial parameters
(Vector, Geometry and Bitmap Settings)

.
Part Parameters - 'Part’ Iﬁ

|General |Transform Material |Support I Ambient | Zero-point | Simulation

.
e

Size of the material blodk

@ Use all CAD data sp0 M - Boundaries

") Use whole geometry I:l Minimum Maximum

“) Use upper half of geometry o 0.0 10.00 | mm

~) Custom ] v [o.00 400 | mm
7 |0.10 000  |mm

deqgr.

Display translated coordinates

The area to be machined can also be limited per operation,

o) Gt ) [ o

S

The block of materid to be used (the stock) is a rectangular volume, bounded
by Minimum and Maximum values for each of the three axes. Only the
CAD-datainsidethis block will be processed during the milling caculations,
therest will be discarded. As you can see in the icon pictures, the bounding
box of the block will bedrawn in orange lines (the green lines that you may

seearefor the Areato be machined).

TheMinand M ax A-vaues are available only in caseyou use a Rotation axis.
The options that mention the Geometry are available only when a geometry
file has been loaded.

Four options are available:

e Useall CAD data is the default: the block will be the bounding box that
exactly fitsal CAD data For 2D vector files a block thickness of 10 mm
will be used (minimum Z -10.0, for inch users -0.5"), unless the M achining
depth as set in the Vector Operation parameters is more.

e Use whole geometry uses a bounding box that exactly fits the totd
geometry. In case you have only loaded one or more geometry files the
result will bethe same as for Usedl CAD data

e Use upper half of geometry is meant for symmetrica geometries that
can be machined in two haves, for instance the right side and the left side
of a power drill. Separately machine both haves and then gue them
together to become one moddl.
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e Custom istheoption to defineany other block size. In that case you can
enter the block dimensions either by typing the gppropriate minimum and
maximum values, or using your mouse dfter pressing button Set
Graphicaly. You can aways reset the vaues by again selecting 'Use dl
CAD data. Notetha themin and max vaues for the A-axis are in degrees
instead of in mm or inches.

If you want you can enter the vaues for the block in Translated
coordinates. When you have checked this checkbox the minimum and
maximum vaues of the block (the boundaries) are displayed in the
coordinates as used on the machine. These are the coordinates after
Translation has been applied. A translation is aso gpplied in the Free edition
and the Entry edition (where no Translation tab is present): making the
front/left/top corner of the block the zero point. Checking or unchecking this
checkbox does not influence the toolpaths. It’s just atemporary conversion
in this didogto make setting the boundaries essier.

A custom materia block size can be used when the block that you have is
larger than the bounding box of the CAD data For instance when your
actud block is higher than the CAD geometry: the roughing layers will start
counting from the top of the block, so the block thickness in DeskProto
needs to match the red block. This can be done here by entering custom block
dimensions.

You can dso use a custom block that is smaller than the CAD data For
instance when the part is too large for your machine. Say it is 500 mm long,
while your machine can do max 300 mm (along X). Then in your DeskProto
project definetwo parts. For thefirst part set acustom block with X-min 0.0
and X-max 250, and for the second part set a block with X rangng from 250
to 500. Thetwo parts that you machine will exactly fit together to form the
complete modd. It will be needed to use the option Protect Vertical surfaces
to make the splitting surfaces vertical.

The same trick can be used when your part is too high for your machine:
build the mode from separately machined slabs of materid. For instance
produce a mode of 140 mm high, milling three separate slabs of standard
tooling board blocks of 50 mm thick, using three parts with these materid
blocks: partl Z 0-50 mm, part2 Z 50-100 and part3 Z 100-140 mm.

Note:

In case Inverse milling (male to female) is gpplied, then the block boundaries
entered here are applied on the origna geometry, before the mae to female
conversion.
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Support parameters
(Geometry Settings)

s =
IV Part Parameters - 'Part’ [é]

|General |Transf'orm I Materia|| Suppoart |Ambient I Zero-point | Simulation

Support tabs to be created
(7 Don't use support tabs
) Four default tabs

@ One to four custom tabs
Custom tabs

Use right tab

[ use front tab Edit ...

Use tabs of 1st part

[ Use badk tab Edit...

[ 0K ][ Cancel ][ Apply H Help ]

h

Support tabs can be added to the geometry to keep the part connected to the
rest of the block. These are small blocks of materid (cylinder or rectangular),
acting as connection bridges to hold the part on its place. Say your block is a
slab that is much larger than the part: you then can clamp the slab on its
corners and machine severa parts, each on a different position, without the
need to clamp each separate part.

Thetabs arefor instance needed for two-sided machining (see the Two Sded
Milling Wizard), and for fixturingy our model on arotation axis device.

This tab pageis about Geometry support tabs, made by adding smal blocks
to the geometry. Not to be confused with Vector tabs, made by changng the
machining depth in a2D toolpath.

Each support tab is created by loading an STL file from folder C:\Program
Files\DeskProto 7.0\Supports\

The contents of this STL file will be scaed and rotated as needed, and will
then be added to the geometry and be handled by DeskProto just like any
other geometry detail.

Four options are available:

Page 145



Desk‘ Proto DeskProto Reference

e Don't use support tabs, which is the default and will be OK for most
pats.

e UseDefault support tabs: DeskProto will locate thesetabs a the extreme
points of the geometry (min and max X, min and max Y, applied after the
rotation). For norma XYZ machining four rectangular tabs are generated,
for rotation axis machining two cylinder shape tabs. Tab width and
thickness depend on the size of the geometry, tab length is (at lesst) 1.5
times the cutter diameter (of which 10% sticks into the geometry), to make
surethat the cutter can machineit.

e Custom tabs can be used when the default tabs do not satisfy, you can
chooseto create oneto four custom tabs. For each of the four tabsyou can
then check whether or not to use them, and for each checked tab you can
specify location and dimensions graphically, using the Edit button. This
will open the Set support tab diadog, where you can aso set the shape of
thetab.

o Usetabsof first part isvery convenient when severa parts use the same
support tabs. Define these support tabs only once (for the first part), and
use that same definition in al other parts. In that case dso any changes
need to be made only once. This option is very handy for two-sided
machining. For thefirst part obviously it will be disabled.

When using support tabs to connect the part to the remaining frame, you
need to switch off the borders in each of the operations used for this part
(Operation parameters, Tab page Borders). If not DeskProto will cut the
outside surface of each tab as well, cutting it loose from the frame.
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Ambient parameters
(Geometry and Bitmap Settings)

r ~
OF part Parameters - 'Part’ L&J

|General |Transform | Material | Support| Ambient |2ero-point Simulation

Level of ambient area

@ Equal to bottom level of material !‘

) Equal to top level of material l n

) Custom 7 [-000 | mm

Display translated coordinates

[ 0K ] I Cancel I l Apply I I Help I

e

DeskProto toolpaths for Geometry and Bitmap by default will completely
cover arectangular area. M ost geometries do not have a rectangular geometry
though, so in many cases some areawill be present without geometry. This is
cdled the ambient area. Or in other words, the area where no geometry is
present, seen from the top. On this tab page you can specify the leve
(height) a which this ambient area should be milled.

e The default choice is Equal to bottom level of material, so a the
minimum Z-level of the block. This will do for most cases, as then al
material around the part will be removed. Note: when using this option,
for ballnose cutters the actud Z-level will be R (radius of the cutter)
lower than the bottom of the block, to make vertica walls possible. So take
care not to damage y our machine's workingtable.

e Equal to top level of material will be useful when you want to make a
mold by using inverse milling then you do not want the materid around
the cavity to be removed.

e Custom, dlows to specify any ambient level, by entering a Z-vaue edit
box. Hidden feature: When you select this option, a balnose cutter will
not go R mm lower than the level in the Z edit box (as just explained for
'Equd to bottom). So switchingfrom "Equa to bottom" to "Custom™ will
not changethevaueintheZ edit box, however may nevertheless produce
different toolpaths.
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If you want you can enter the ambient level in Translated coordinates.
When you have checked this checkbox the Z-levd is displayed in the
coordinates as used on the machine (after Translation has been gpplied).
Checking or unchecking this checkbox does not influence the toolpaths. It's
just atemporary conversion in this didog to make setting the ambient level
essier.

Zero-point parameters
(Vector, Geometry and Bitmap Settings)

- -
D7 part Parameters - 'Part’ ﬁ

|General |Transform I Material I Support | Ambient| Zero-point | Simulation
®Y Translation Z Translation
XY @ Make top _l
| of block zero I
8 © N ) e
@ @ To positive X&Y for material block + ) Make center —l—
; of block zero 1
) To positive X&Y for cutterpositions “) Make bottom —l—
of block zero 1
) Make center of material block zero
) None
) Mone
) Custom Z, mm
_) Custom ¥, mm -20.00
-5.00 5.0
[ OK ] [ Cancel ] [ Apply ] [ Help ]

b

Sattingthe WorkPiece zero point for your NC programs means applying a
Translation to your CAD data converting from CAD coordinates to
machine coordinates. Although you can see translation as a form of
transformation, it’s not placed on the transformation tab page. In DeskProto
the translation is applied after al actud caculations, just before saving the
toolpaths to an NC-program. On screen the position of the WorkPiece zero
point is shown by the blue Orientator cube (if not then you can switch it

onintheltems Visible didog).

Default tranglation is option 1 for X, Y and Z, making the front-left-top
corner of the block the Workpiece zero point. This is customary for CNC
milling and very handy: the zero position will now bewith thetip of the tool
touchingthetop of the materid, a the front-left corner of the block. So al X
and Y positions to be machined will be positive (starting a 0), and dl Z
positions will be negetive (starting a 0 as well). Cutter positions may still
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have a negetive X and/or Y vaue, as the cutter needs to move outside the
block to machine the outer surfaces.

It is possible to use different settings for X, for Y and for Z. For each axis
five predefined translation options are available. For each option DeskProto
will cdculate the actud translation vaues and show it in the edit box.

XY:

- Translate To positive X&Y for material block has just been explained:
X=0.0 rep Y=0.0 will be on the edge of the block. This option is the most
convenient one because it will be eassy to set the zero-position on the
machine.

- Translate To positive X&Y for cutter positions will make dl cutter
positions (or toolpath coordinates) have a positive X or Y coordinate. This
option is useful in case the machine can handle only positive X & Y
coordinates (for example the smal Roland M odelaM DX 15 and 20).

- Make center of material block zero is preferred by some users as ther
default option. It is a convenient option for two-sided machining using
reference pins on the working table to keep the block in position after turning
it upside-down: on the machine the zero point then needs to be positioned
exactly in the middle of these pins.

- None means that no translation is gpplied. The zero-position of the CAD
datawill correspond with the work-piece zero-point on the machine.

- Custom makes it possible to use any own defined translation, to be entered
in the edit boxes. The vaue that you enter is the translation between CAD
coordinates and workpiece coordinates. The edit boxes dso show the actud
translation for any of the other options.

Z:

- Make top of block zero has just been explained: Z=0.0 will be on the top
surface of the block. So the CAD data will be translated in a way that al
points have negative Z-values. This option is the most convenient one
because it will be easy to set the zero-position on the machine.

- Make center of block zero: theworkpiece zero point will then be exactly
in the middle of the block for Z.

- Make bottom of block zero will put Z=0.0 a the bottom of the block. So
the CAD data will be translated in a way that dl points have positive Z-
vaues. Advantage of this option is tha the workpiece zero point can be the
samefor any block thickness. Note that in case of ballnose cutter the tip of
the cutter can still travel below Z=0, seethe Ambient page.

- None means that no translation is applied. The zero-position of the CAD-
geometry will correspond with the workpiece zero point on the machine.
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- Custom makes it possibleto use any own defined translation, to be entered
in the edit box. The vadue that you enter is again the translation between
CAD coordinates and workpiece coordinates.

For Rotation axis machining only the X and Z coordinates can be translated.
TheY coordinate vaue can not betranslated as the tool does not move aong
the Y axis during rotation axis machining. In this case aso some of the Z-
options are not available either as they would not make sense.

r ~
I part Parameters - 'Part’ &J
|General | Transform I Material I Support | Ambient | Zero-point | Simulation
XY Translation 2Z Translation
() Make top 1
- of block zero 1
LD T
b
X=0 1
—
D, mm 1
Distance to material block 0.00
X, mm ) Custom 7. mm
Resulting translation 3.94 0.00
[ 0K ] [ Cancel ] [ Apply ] [ Help ]

h

When you have checked the option Use rotation axis tilt option on the
Generd tab of the Part parameters, adifferent set of Translation options will
be available. Seetheillustration above.

As explained for the Tilt option settings (rotation axis tilt option) of the
Operation parameters, the X-translation will determine the location of the
part when thetilt ange has been applied. The workpiece zero point (X=0.0)
needs to be exactly on this 5th axis (so on the tilting rotation point). The
smdl illustration on the diadog shows that a larger distance between the axis
and the part will result in a larger Z-displacement when rotating. So the
Distance to material block must be carefully set in order to have the
toolpaths aigned for operations with and without atilt ande.
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The Resulting Translation will be different from the Distance to materia
block, as the zero point of the STL filein most cases is not located on the left
edge of the block.

A Y-axis translation is not possible here: this tilt option is combined with
rotation axis (4th axis) toolpaths, where Y-translation is not applicable.

Simulation parameters
(Vector, Geometry and Bitmap Settings)

.
Part Parameters - 'Part’ Iﬁ

|General |Transform | Material | Support I Ambient | 2ero-point| Simulation |

.
ne

Level of detail Compare with geometry
Highest Check if removed too much (RED) PR
Tolerance @ Default
_) Custom 090 | mm
L=~ Medium _ ) -
Check if rest material left (GREEN) i \
Tolerance @) Default
Lowest _ Custom 090 | mm

o) Gt ) [ oo

e

A Simulation is a drawing on screen that shows you what the resulting
mechined part will look like. This can be used to check things like the
resulting surface smoothness, error movements that would damage the part,
rest-materia where the cutter cannot reach, etc. In this dialog you can set the
simulation parameters. You can read how to display the simulation on the

Smulated Operations dialog page.

TheLevel of detail setstheaccuracy of the simulation to be cdculated. The
simulationisinfact a Z-grid like used in many other DeskProto cdculations:
the leve of detail sets the number of grid cells used. The higher the levd of
detail, the longer it will taketo calculate the simulation and to draw it.

Five preset options are available to set the number of cdls in the simulation
oid:
Lowest 200
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Low 500

Medium 1000
High 2000
Highest 5000

This number of cellsis used for thelongest side of the block to be simulated.
The number of gid cels dong the short side of the block is caculated
proportionaly.

In most cases the default M edium setting will be agood choice. A higher level
of detail will be needed only when you want to zoom in onto some detail.
This will make both caculation and display of the simulation much slower
though.

Compare with Geometry offers the possibility to check the difference
between the resulting part and the origna STL file geometry (only in the
Geometry settings). DeskProto will cdculate the distance between the
simulation and the STL geometry, and will gpply a color on the simulation
when this distance is above a certain tolerance vaue.

Check if removed too much (RED) will show it in case DeskProto has
removed too much materia. Note tha the red will only be visible when you
have turned off the rendered geometry in the Items visible didog, otherwise
the geometry will hide the red.

Check if rest material left (GREEN) will show in case too little materia
has been removed because the cutter could not reech a certain position. This
may happen on many occasions, like:

- toolpath distance too large (and aballnose cutter)

- smdl hole where the cutter does not fit inside

- sharp inner corner, which will be machined with the Radius of the cutter

A Tolerance vaue decides whether or not to gpply such color red or green.
As adefault this tolerance has been set to 0.1% of the materia block size, so
the largest dimension of the block divided by 1000. When you set it to
Custom you can enter any valuethat you need in the edit box.

Note: DeskProto does not support simulation of rotation axis toolpaths, so
when on tab page Generd option Use rotation axis has been checked the
simulation tab page will not be display ed.
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4.3.3  Set Support Tab

rw) Set Support Tab Of Part "Part’ uM1
O]
=Y fa)

Shape:

Material block of current part
X |-0.00 61.10 mm
Y [0.00 86.25 mm
Z |-28.88 -0.00 mm
Support tab of current part

X -0.00 8.00 mm

Y 39.13 44.52 mm

Z -15.79 -13.09 mm
Mouse position

X |43.64 mm

Y |-7.89 mm

Z |not applicable mm

Display translated coordinates

[ OK J[ Cancel ][ Help ]

A

The Set support tab didog makes it possible to set the size and position of
one geometry support tab. You can reach this didog by using an Edit button
on the Support tab of the Part parameter didog.

Thedidogshows anew drawing of your part, with a rectange that indicates
the support tab that you are editing. You can edit the tab by 'picking one of
the sides of this rectange with your mouse and then moving it (as the button
'Adjust boundary' now is active).

Using the buttons on the right you can change the drawing. Twelve of these
are standard DeskProto buttons to set the viewpoint, of which the use is
known and needs no explanaion here. Note that mouse rotation is not
present: this didog only uses the six main views.

Thefirst button on thefirst row shows the Itemsvisible icon that
is aso used in the main window. This icon however opens a specia version:
the'ltems visiblefor Set Graphically' didog. It will be clear that here you can
select theitems to be shown in the drawing.
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Thefirst two buttons on the second row cal the main function of this didog
gaphicdly set thesupport tab. Notethat these are “ mouse buttons” as wdll:
of the five mouse buttons only oneis active a any time.

lil This button sets the mouse function to Resize the current tab by
dragging each of the four sides to anew position.

lﬁl This button sets the mouse function to drag a complete new
rectangeto defineaNew support tab.

Below the buttons you can use the combo-box to select the Shape of the
support tab.

By default five shapes are available: Block, Cone, Cylinder, Pyramid and
Wedge.

For the Cone, Pyramid and Wedge the orientation of the support is
determined by which support tab you are editing: l€ft, right, front or back.

You can aso set the new support tab by entering minimum and/or maximum
vaues for X, Y and Z in the six edit boxes. The dimensions of the current
materia block are shown to assist you, so are the coordinate values of the
current mouse position.

As a support tab is digned with the main axes, this resizing only makes
sense in the six main views (looking dong X, Y or Z): other viewpoint
positions are not possiblein this didlog For each of the main views of course
only two coordinates can be changed: to changethe third as well you have to
sdect adifferent main view using one of the six view buttons.

Note:

It is possible to add your own support shape.

The base support tabs are present as STL files in files in C:\Program
Files\DeskProto 7.0\Supports\

You can add any STL file here, and use this geometry as a support tab. For
instance aspecid shapethat matches afixturethat you have made.

Important is that the geometry in this STL file must be sized to exactly fit
insideacubeof 1 by 1 by 1 mm: only then the dimensions that you will set
in this didog will be set correctly (internadly DeskProto creates the support
by copying, scalingand rotating the base support tab as defined in thisfile).

For software specidists:
you can set the location of this supports directory in theregstry, a
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HKEY_CURRENT_USER\Software\Ddft Sline
Sy stems\DeskProto\7.0\Preferences\File Locations\SupportsLocation
Do not change this unless you are sure what you are doing.

434 Items Visible for Set Graphically

D7 ftems Visible for Set graphically @

CAD Data

Wector curves
Geometry, rendered

[ show paints =t
[T show downward faces 0
[7] Geometry, wireframe Remave hidden lines
|:| Geometry, points
Bitmap

|:| CAD zero-point

Translucent

« :Em4

Parts
Material block | ] [C] Translucent ” 1
Workpiece zero-point “’

[ [0]4 ][ Cancel ][ Help ]

e

In DeskProto anumber of diadogs are present that show adrawingof the part
in order to graphically set aparameter:

St M aterid block (Part parameters)

St Support tab (Part parameters)

St Center (Operation parameters, for strateges Circular and Radid)

St Area (Operation parameters)

St Freeform area (Operation parameters).

When grgphically settingthis parameter it may be handy change which items
are visible in the drawing This didog dlows you to switch each of the
availableitems on and off.

For more information see the Help page of the Items Visible didog for the
main screen.
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435 Set M aterial Block / Area

IV Set Material Block Of Part "Half bottle’ Bl
DepEEEE®w
3] =1

Boundaries of current part

X |-26.95 26.95 mm
Y |3.95 90.20 mm

Z (-149.494 14.44 mm
Material block of current part

X -26.95 26.95 mm

Y 3.95 90.20 mm

Z 0.00 14.44 mm
Mouse position

X |48.54 mm

Y |46.37 mm

Z |not applicable mm

| Display translated coordinates

[ [a]4 H Cancel H Help I

Thisdidlogis used for two settings in DeskProto, each with a different name.
The contents of the dialogis identica though.

Thedidog Set Material Block makesit possible to graphicaly set the size
and position of the materid block. You can reach this didog by using the
button Set Graphicaly on the M ateria tab of the Part parameters dialog

The didog Set Area makes it possible to grephicaly set the size and
position of the areato be machined. You can reach this didog by using the
button Set Graphicaly on the Areatab of the Operation Parameters didog.

The didog shows anew drawingof your part, with a rectange that indicates
the block or areathat you are editing. You can edit the tab by 'picking one of
the sides of this rectange with your mouse and then moving it (as the button
'Adjust boundary' now is active).

Usingthe buttons on the right you can change the drawing. Twelve of these
are standard DeskProto buttons to set the viewpoint and the mouse function,
of which the use is known and needs no explanation here. Note tha mouse
rotation is not present: this didogonly uses the six main views.
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et

Thefirst button on thefirst row shows the Itemsvisible icon that
is aso used in the main window. This icon however opens a specia version:
the Items visiblefor Set Graphicaly' didog. It will be clear that here you can
sdect theitems to be shown in the drawing.

Thefirst two buttons on the second row call the main function of this didog
gaphicaly set theblock or area. Note that these are “ mouse buttons” as well:
of thefive mouse buttons only oneis active a any time.

This button sets the mouse function to Resize the current block or

areaby dragging each of the four sides to anew position.

Iﬁl This button sets the mouse function to drag a complete new
rectandeto defineaNew block or area

You can aso set the new block or areaby entering minimum and/or maximum
vaues for X, Y and Z in the six edit boxes. The boundaries of the current part
are shown to assist you, as are the coordinate vaues of the current mouse
position.

When you change the block or area, you will see that both the old and the
new block remain visible: the changes will become effective after pressing the
OK button.

As ablock/area is rectangular and digned with the main axes, this resizing
only makes sense in the six main views (looking aong X, Y or Z): other
viewpoint positions are not possible in this didog For esch of the man
views of course only two coordinates can be changed: to change the third as
well you have to sdect a different main view using one of the six view
buttons.
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4.3.6 Panning Alignment

2 ~
i Align Vector Data ldhj
X Alignment
@ Left Center Right
¥ Alignment Align sides of the vector data with same side of ...
Back T '@ CAD zero-point
Custom Material block
Center 4*7 Vector data
Geometry data
@ Front ale Bitmap data
[ 0K ] | Cancel | | Help |
b

This didog is used both for the Vector settings (Align Vector Data) and for
the Bitmap Settings (Align Bitmap Data), and can be reached usingthe "Align
to..." button in the Part parameters: for Vector tab Transform, for Bitmap tab
XY Transform.

When you use more than one type of CAD data for one part, it may be
needed to dign these data types with one another. This didog makes such
aignment essier.

Only dignment by panning dong X and Y is supported, panning Z and
rotation are not possible here.

The thing that will be digned is the Bounding box of the Vector curves
respectively of the Bitmap image.

This bounding box can be digned with one of five entities:

e CAD zero point. Always possible.

e Material block. Only availablein case acustom block has been defined.

e Vector data. The bounding box of al vector curves. Only available for
bitmap data, in case one or more vector files have been loaded.

o Geometry data. The bounding box of &l geometry. Only available in case
one or more geometry files have been loaded.

e Bitmap data. The sides of the bitmap image. Only available for vector
data, in case abitmap has been loaded..
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For X-Translation three options are present:

o Left meansthat the Left side of the Bounding box will be digned with the
left side of the entity.

e Center means that the Center of the Bounding box will be digned with the
center of the entity.

¢ Right meansthat the Right side of the Bounding box will be digned with
theright side of the entity.

The CAD zero-point does not have a side, so here the Bounding box will be

aigned with the point.

For Y-Translation the options are called Back, Center and Front, but are in
fact the same as for X.

4.3.7  Vector Operation Parameters

DeskProto festures three different types of Operations: this dialogis for the
Vector Operation -- in addition aso diadogs for a Geometry Operation and for

aBitmap Operation are available.

The Vector Operation parameters are divided into 7 sections by tab pages. In
the Free edition of DeskProto only the first three tab page are available,
offering less parameters than the Expert and M ulti-Axis editions. In the
Entry edition only the Advanced tab is missing.

This dialog can be reached viathe Parameters menu, third option.

Or you can double-click on an operation-item in the project tree (one of the
third levd items).

Or right-click on an operation-item and select Operation Parameters in the
context-menul.

This same didog is used for the Default Vector Operation parameters, only
with an extra button Restore DeskProto defaults to reset the orignd
default parameters.
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General parameters

r ~
D7 Vectar Cperation Parameters - "Vector operation” &J
General |2 settings | Profiling | Pocketing I Crilling | Roughing | Advanced
MName ector operation
Cutter [Flat tip, radius 3 = diameter & mm A ]
Curve info Speed
Available curves 2 37 Feedrate 1000 mm;min
Selected Profiing  : & Spindlespeed 2000 rpm
Pocketing : 0
Drilling 1 0
o) [ ][ w0
h
Name

Thenameof the operation can be changed; use a meaningful name to eesily
remember the purpose of each specific operation. The nameis meant for your
convenienceonly, it is not used in the NC program file. It will be used for the
file name though in case the NC output is in more than onefile.

Cutter

You can select a cutter from the cutting tool library using the small arrow
button a theright. Adding new cutters to the library, changng an existing
cutter or just retrieving information on a cutter can be done using Library of
cutters (Options menu).

Curveinfo

The Vector datathat has been loaded consist of anumber of vector curves. In
order to use curves for toolpath caculation they need to be sdected first: for
Profiling, for Pocketing and/or for Drilling. It is possible to combine two or
threetoolpaths ty pes in one Operation. In case no curves have been selected
the Vector operation is invdid as then no toolpaths can be caculated.
Sdecting curves cannot be done on thistab page, only on the three tab pages
just mentioned.
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The Speed settings are identica to the settings offered in the Geometry
Operation Parameters: see the explanation on Feedrate and Spindle Speed
there.

Z settings parameters

r .
I Vectar Operation Parameters - 'Vector operation’ [é]

|General | Z settings |Pr0ﬁling | Pocketing | Drilling | Roughing I Advanced

Machining depth
Z-value -3.00 mm
D Project vector curves on 3D Part geometry %

Calculation predision in XY 0.67 (d/3) ~|mm

Z-value relative to top of Material block (Part)

Free movement height

Z-value 5.00 mm
Always stay low

This is the height above the Material block (Part)

[ OK ] [ Cancel ] [ Apply ] [ Help ]

(%

The Machining depth is the Z-coordinate for the actud toolpath. You can
describethis as the pen-down level when plottinga 2D vector file. The depth
is measured from the top of the block. This means that a positive value does
not make sense here.

In case of a3D polyline the machining depth is taken relative to the Z-value
of the curve.

The option Project vector curves on 3D part geometry (not availablein the
Free and the Entry edition of DeskProto) is ided for instance to engrave a
logo or text onto a 3D design: the 2D vector curves will be converted into 3D
toolpaths. When you check this option, the M achining depth is no longer
interpreted as astandard Z-leve, however is taken rlatively tothe Z-leve of
the geometry et that point. So alevel of =1 mm results in a groove of tha
depth over the 3D part.

The projection is vertica, meaning that on curved surfaces the 2D drawing
will bedistorted: acirclethat is projected on asloped surface will be changed
into adlipse.
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For this projection DeskProto will take into account the shape of the cutter
in 3D.

This option is only available when geometry has been loaded, and when at
least one Geometry Operation is present before this Vector operation. This
Geometry Operation is needed to make sure that al materid above the
geometry has been removed.

Projection is not possible when in the Project parameters the option "Use Z-
vaues" has been checked, as then the Z-vaues are taken rdative to the Z-
vaue of the vector curve.

In order to caculate such projected vector toolpath DeskProto needs to make
aZ-gid. The option Calculation Precision in XY dlows you to set the
precision (the cdl-size) of this Z-grid. The smdler the vaue entered, the more
accurate the toolpath will be, and the more calculation time needed. This Z-
orid will be caculated only for the areacovered by thevector file.

The Free movement height specifies the height a which the cutter can
fredly move over the block, so without touching material. As in the analogy
with a pen plotter the machining levd is the pen-down leve, the free
movement height can be seen as the pen-up leve. This height is used to move
the cutter from one position to another without machining (positioning
movements). It is set as the height above the top of the block, so negative
vaues are permitted here. The positioning movements will be done in Rapid
mode (so at the maximum speed of the machine).

M ore information on positioning movements on the M ovement tab of the
Geometry operation.

When the option Always stay |ow is checked, the positioning moves are done
a normd feedrate. When only Vector datais present the Z-level of these
positioning movements will not change: the specified height above thetop of
the block. When a Geometry has been loaded as well the positioning
movement may be done below thetop of the block: each movement then is
done at the Free movement height above the highest point of the geometry
over which the cutter moves.

Always stay low can not be checked when Roughing lay ers are used.

For very smal positioning movements DeskProto will not let the cutter rise
to Free M ovement level, see the explanation on the Geometry Operation

page.

Profiling parameters
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r -
D7 Vector Operation Parameters - 'Contours’ @

|General I Z Settings | Profiing | Pocketing I Drilling I Roughing I Advanced|

Select curves Strategy

©) None @ Outside [
ft

= 2
) Inside
Al right E T‘

Selection of 1st Vector Operation

~) On curve
Cutting direction
= 5 t tab:
@ Shortest route - . e Lppor 3
@) Mone
) Conventional o~ ) Default
) Climb -® @ Custom Set... 12

[ ox [ cencel || apoly

h

Three different toolpath types can be generated based on the vector curves:
for Profiling, for Pocketing and for Drilling. This tab page contains the
settings for Profiling: the then cutter will exactly follow each curve that is
selected.

Select curves dlows you to specify which of the available vector curves
need to be used to generate profiling toolpaths. The option None will be
clear. To make a Custom sedlection it is needed to open dialog Edit curve
sdlection using button Select....

Thefourth option, to use the Selection of 1st Vector Operation, of course
is avalable only in case afirst vector operation with such selection is present.

For Profiling it is not possible to sdect singe point ‘curves. The drawing
above contains 8 vector curves: one singe point (on the left side I€ft), five
open curves (the+ consist of two lines) and two closed curves (on the right
side). Sdlecting All for this drawingwill result in 7 curves being selected here:
all except for the sinde point.
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Three Strategy options are present to follow the curve:

Outsidel/left is meant to produce parts that exactly match the shape of each
curve: the profile of the part. So the cutter will move dong a path that
follows the curve a exactly R mm distance (where R is the radius of the
cutter), on the outside of the curve. Outside of course can be defined only for
closed curves, for an open curve the cutter will travel on the left side of the
curve (as defined by the curve direction in the vector file).

For closed curves inside this curve (so nested curves) the cutter will travel on
theinside of the curve (holes in the part). The next nesting level again will be
with toolpath on the outside, and so on. DeskProto will start with the
innermost curves and than works it's way to the outside, in order to keep the
part clamped when machining.

Inside/right is meant to produce holes that exactly match the shape of each
curve: the profile of the hole. So the cutter will move dong a path that
follows the curve a exactly R mm distance (where R is the radius of the
cutter), on the inside of the curve. Inside of course can be defined only for
closed curves, for an open curve the cutter will travel on the right side of the
curve (as defined by the curve direction in the vector file).

For closed curves inside this curve (so nested curves) the cutter will travel on
the outside of the curve (islands within the hole). The next nesting level again
will bewith toolpath on the inside, and so on. DeskProto will start with the
innermost curves and than works it's way to the outside, in order to keep the
part clamped when machining.

Sraegy On curve means that the center of the cutter will exactly follow
each curvethat was sdected. The resulting shape(s) then will depend on the
diameter of the cutter that is used. Now DeskProto redly acts like a plotter.
The cutter will exactly follow the lines as defined in the 2D vector file, a a
certain machining depth (pen-down level). For positioning moves in-between
the cutter risesto Z-free height (pen-up level).

All three strategies can aso be used for vector curves that contain Z-values!
That isided for instance for cutting holes in thermoformed parts. The curve
then will copy the Z-vdue of the point in the curve.

For strategies Outsidel/left and Insidefright this will be the closest point of the
curve. Note that when toolpaths a different heights share the same XY
position the agorithm now may copy an incorrect Z-value, so please check
your toolpaths when using this option.

Page 164



DeskProto Reference Dialogs

Cutting direction

For strateges Outsidel/left and Insideright it is possible to choose between
Conventional, Climb and Shortest route. The small drawings explain the
difference between these three options: it is about the relation between the
direction of milling and the rotation direction of the tool (normally
clockwise). The choice made here will affect the surface qudity of the
machined profile, the best choice is different for each materia. The option
Shortest route will use the direction to make the positioning movements from
curveto curve as short as possible.

For strategy On Curveit is not possibleto define Conventional or Climb, for
that strategy you can sdect ether Original (as defined in the CAD file),
Reversed or Shortest route. Inthelatter case DeskProto again will optimize
to reducethetotd distance for the positioning movements.

Support tabs

Support tabs can be used to keep the part connected to the rest of the block.
When cuttingaclosed profile a full depth in sheet material a separated part
will result: the materid inside the profileis no longer is connected to the rest
of the sheet. Support tabs are interruptions in the toolpath, acting as
connection bridges to hold the part oniits place. this dlows you to clamp the
materias on its corners and machineyour parts, each on a different position,
without the need to clamp each separate part.

This tab pageis about Vector support tabs, made by changing the machining
depth in a 2D toolpath. Not to be confused with Geometry support tabs,
made by adding small blocks to the geometry.

Three options are present:

None will be clear: no support tabs

Default will autometically generate supports conform the Default profiling
tabs settings.

Custom dlows you to exactly definethe location and size of each tab, using
the St Profiling tabs diaog

Pocketing parameters
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7 1
D7 vector Cperation Parameters - Text' ﬁ

|General I Z Settings I Profiling | Pocketing |Dri||ing I Roughing | Advanced

Select curves Strategy
=
© M ) Offeet
slection of 1zt Vector Operation
Selaction of 1st Vector Operatio Strategy detail settings
Only dosed curves can be selected [7] Reversed (back-to-front)
Cutting direction Stepaver 50 %
@ Meander -5~ Angle with X-axis 0.00 degrees
@ Conventional . -
) Climb -9
[ oK ] [ Cancel ] [ Apply ] [ Help ]

h

Three different toolpath types can be generated based on the vector curves:
for Profiling, for Pocketing and for Drilling This tab page contains the
settings for Pocketing: the cutter will remove al materia within a closed
curve. Theresulting hole in the block of materid is caled a pocket: hence the
name pocketing.

Select curves dlows you to specify which of the available vector curves
need to be used to generate pocketing toolpaths. The option None will be
clear. To make a Custom sdlection it is needed to open diaog Edit curve
sdlection using button Select....

Thefourth option, to use the Selection of 1st Vector Operation, of course
is available only in case afirst vector operation with such selection is present.

For Pocketing only closed curves can be selected, as an open curve does
not define a pocket. The drawing above contains 8 vector curves: one singe
point (on theleft side left), five open curves (the + consist of two lines) and
two closed curves (on theright side). Sdecting All for this drawing will result
in 2 curves being selected here: only thetwo closed curves.

Page 166



DeskProto Reference Dialogs

Two Strategy options are present to creste apocket:

The Parallel strategy fills the pocket with toolpaths pardld to the X-axis.
The Offset strategy fills the pocket with toolpaths that follow the shape of
the outside curve (the contour that defines the pocket).

Each strategy is clearly illustrated by the smdl icon drawingin the didog.

Each of thesetwo strategies has its own set of Strategy detail settings.

For Parallel:

The pardle toolpaths normaly start minimum Y and continue to maximum
Y, Reversed will reversethat direction.

Stepover is the distance between two pardle toolpaths. It is set as
percentage of the cutter diameter. So for a cutter of 10 mm diameter, a
Sepover of 50% will mean atoolpath distance of 5 mm, and 80% will mean 8
mm.

By default the pocketing toolpaths as said are parald to the X-axis, the
option Angle with X-axis alows to changethis.

For Offset only two detail settings are present as the Ange does not gpply:
Offset toolpaths normaly start with the outmost path and then progress to
the middle. Reversed means to start in the middle and progress to the
outmost path.

The Stepover settingis the same for both strategies, set as percentage of the
cutter diameter.

The Cutting direction gpplies to the toolpaths when emptying the pocket.
So for Offset toolpaths outside-in (that start with the outmost path and
proceed to the center of the pocket) the milling direction along the outer
profile of the pocket will bethe reverse.

For both strateges it is possibleto add atoolpath that follows the contour of
the pocket. This can be done on the Roughing tab: after setting an Allowance
such Profile path can be added in order to remove the alowance and make the
pocket smooth.

Drilling parameters
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7 1
D7 vector Cperation Parameters - "Vector operation’ &J

|General I Z Settings I Profiling I Pocketing | Drilling |Roughing I Advanced

Select curves Peck driling

© None Use ;T-‘
() Custom Select... 1

_ Pedk depth 5.00 mm
@ al

Retraction Z-value 2.00 mm

Supported curves:

- dircle with diameter of cutter Retraction Z-value relative to top of

- center line cross Material block {Part)

- point
Diameter tolerance 0.10 mm

[ oK ] [ Cancel ] [ Apply ] [ Help ]

h

Three different toolpath types can be generated based on the vector curves:
for Profiling, for Pocketing and for Drilling This tab page contains the
settings for Drilling: the cutter will move dongthe Z-axis and drill a hole in
theblock, a the XY location as defined in the drawing, and amachining depth
as defined on tab Z Settings.

Select curves dlows you to specify which of the available vector curves
need to be used to generate pocketing toolpaths. The option None will be
clear. To make a Custom selection it is needed to open diaog Edit curve
sdlection using button Select....

e

For Drillingthreety pes of curves can be selected:

e singepoints (definingthe XY position of the center of the hole)

e +signs (so two singe lines that together form a + sign), where the length
of each line equas the cutter diameter.

o circleswith adiameter that equds the cutter diameter

The drawing above contains 8 vector curves: one singe point (on the left side

left), five open curves (the + consist of two lines) and two closed curves (on

the right side). Sdecting All for this drawing will result in 3 curves being
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selected here, as the diameter of the cutter is correct for both the + and for the
circle. For a cutter with any other diameter only one curve will then be
selected: the sinde point.

Setting a Diameter tolerance may be needed to make the above sdection
process work correctly. For instance a circle of 4.0 mm diameter in an inch
drawing may have been rounded to 0.1575 inch. When DeskProto uses the
exact diameter (0.1574803 inch) it will not find that circle. Clearly you
intended to useit, which is solved by applyingthis tolerance.

For most toolpaths the chips that are cut off the block can fredy fly away.
Not so for drilling, as then the cutter is surrounded by solid materid on al
sides. This means that the grooves in the cutter a some point will be
completedy filled with chips, which will soon be compressed to one dmost
solid mass that will make cutting impossible. The solution is to regularly
retract the cutter to a position above the block, thus freeing the chips. This
process is caled Peck drilling, as it resembles what a woodpecker does.
This parameter offers two sub-settings:

Peck depth isthe Z-distance after which a (next) retraction movement needs
to be done

The Retraction Z-value sets the height (abovethetop of theblock) that will
be reached in the retraction movement.
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Roughing parameters

r 1
D Vectar Cperation Parameters - Text' &J

|General | Z Settings | Profiling I Pocketing I Drilling | Roughing |Advanced

Layers Allowance
Use Use
Layer height XY allowance 0.00 mm
@ Use cutting length of cutter Add finishing profile path
) Custom Direction
600 | mm ¢:|_r__..——..__"' ) Shortest route L ] . -
@ Conventional . -
Other options Climb -0

[ Ramping anagle

These roughing options are not used for drilling

[ oK ][ Cancel H Apply H Help ]

h

Roughing is gpplied when the cutter cannot reach the required M achining
depth in one cutting movement, either because the cutter's cutting length is
not sufficient or because the materid is too hard to machine al a once. The
tota depth then will be reached in a number of cutting movements (layers),
each on alower Z-level.

Roughing can aso be used to achieve ahigh quality result: when the roughing
toolpaths have removed most of the materia, the load for the finishing
toolpaths will be low which sill reflect on theresulting qudity.

When you un-check Use Layers the cutter will immediately go down to full
depth. This choice is not dlowed for the first Vector operation of a part:
DeskProto does not dlow the cutter to remove more materia than possible
for the cutting length of the cutter. In case you are sure tha sufficient
material has dready been removed to dlow skipping the layers (for instance
by aGeometry Operation) you can add an extraVector operation to the part,
before the current operation, and make it invisible (an unused dummy
operation).

The Layer height that is specified determines how deep the cutter may go
into the full materia. You can set this Layer height to the Cutting length of
the cutter or to a Custom value. The custom value may not be higher than
this cutting length though. The default layer height equals the whole Cutting
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length of the cutter. In most cases it is preferable to use a smaler Custom
layer height, as with a tough materia you do not want the cutter to use its
totd cutting length. As a rule of thumb: set the Layer height equd to the
cutter's (flute) thickness.

3 - o
- g
— e | ey 1 — P
<
— —

For Geometry toolpaths and Bitmap toolpaths the roughing layers are
completely machined, one by one, from top to bottom.

For Vector toolpaths the Roughing Layers are machined in a different way:
the layers are machined per separate curve, of course again from top to
bottom. Only "nested curves" aretrested as one group: the complete "nest"” is
done layer by layer. Like in the image above, where this sequence is being
followed: layer 1 for the D nest, layer 2 for the D, layer 1 for the E nest,
layer 2 for the E, currently machining layer 1 for the S nest (the red dot
shows the current cutter position), and so on.

The Ramping angle is used when starting to machine. The cutter will then
first move to the correct XY position: exactly above the first point to be
meachined, on the Free movement height Z-level. Normdly the cutter then will
move down to that first point in one vertica downward movement (plunge).
Such vertica downward movement is not ided: many cutters do not like that,
and the chips cannot escape from the deep round hole that is created.
Entering a Ramping ange makes DeskProto replace this verticd movement
by aseries of ramping movements: go down dong asloping line. See the small
picturein thediaog for this option. You can set how steep this sloping line
needs to be by enteringan ande valuein degrees: this is the ange between the
slopingline and ahorizontd line.

Important: Ramping uses the space that is available above the first
movement (a straight line). In case that first toolpath is too short then
rampingis not possible.
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Satting an Allowance keeps acutter a that distance of the actua curve when
roughing. The alowance prevents that the cutter takes away too much
materia (this can happen as the cutter will vibrate and may bend when
roughing). The alowance aso improves the resulting surface qudity, as
during finishing the tool will remove the same small amount of materid dl the
time. It is the equivdent of the Skin in a Geometry operation, however
gppliedonly to X and Y.

When an Allowance is set it is possible to Add a finishing profile path to
the operation. This path will follow the exact curve and remove the
alowance, usingthe same cutter. In order to finish with adifferent cutter (for
instance smaller in case of small details) you need to use separate operations
for rouging and finishing.

For this finishing profile path you can finally definethe Direction of milling

Shortest route, Conventional or Climb, see the explanation above (tabs
Profiling and Pocketing).

Advanced parameters

r 5
P Vector Operation Parameters - 'Vector operation’ &J

|General | Z settings | Profiling | Pocketing I Crrilling | Roughing | Advanced

Start / End Dynamic feedrate control
Extra NC Commands Feedrate for plunge movements .
100 % of feedrate 1

o) o ) [ o

b

Start / End offers the option to add extra commands to the NC program
before the operation toolpath starts and/or after it has ended. These
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commands can be movement commands and/or user defined commands. They
can be used for instance to make the cutter move to a safe position before
rotating the 4th axis. Button Settings... will open the Operation Sart/End
settings dialog

Using the Feedrate for plunge-movements it is possible to decrease the
feedrate when the cutter moves downwards. This may be needed when
mechiningin metds, as fast plunge movements may damage the cutter (many
cutters have problems with drilling). It is expressed as a percentage of the
normal feedrate for this operation.

The rate you enter here will be used for movements that go down aong an
angethat is morethan (stegper than) 30 degress.

For downward movements dong an ange less than 30 degrees the reduction
will be smaller: DeskProto will apply the rate as specified + 20. So when
you have set the plungerateto 40 %, these movements will be reduced to 60
% of the normal feedrate.

4.3.8 Geometry Operation Parameters

DeskProto features three different ty pes of Operations: this diaog is for the
Geometry Operation -- in addition aso didogs for a Vector Operation and
for aBitmap Operation are available.

The Geometry Operation parameters are divided into 7 sections by tab
pages. The further to the right, the more advanced the parameters in the tab.
In the Free edition of DeskProto only thefirst tab pageis availableand In the
Entry edition only the first and the third tab page, offering less parameters
than the Expert and M ulti-Axis editions.

This diaog can be reached viathe Parameters menu, third option.

Or you can double-click on an operation-item in the project tree (one of the
third leve items).

Or right-click on an operation-item and select Operation Parameters in the
context-menu.

This same didog is used for the Default Geometry Operation parameters,
only with an extra button Restore DeskProto defaults to reset the origind
default parameters.
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The Geometry Operation parameters are identica to the Bitmap Operation
parameters. The Geometry Operation gpplies them on the Geometry, the
Bitmap Operation applies them on the Bitmap relief.

General parameters

r 5
I? Geometry Operation Parameters - ‘Geometry operation' &J

General |5trateg\1|I | Roughing I Area | Borders | Movement | Advanced

Mame Geometry operation
Cutter [Ball nose, radius 3 = diameter 6 mm hd ]
Precision Spead
Diztance between toolpaths  0.67 (d/9) * mm Feedrate 1000 mm,min
Stepsize along toolpath 0.67 (df9) * mm Spindlespeed 2000 rpm

The predision values will be rounded to: (d=diameter of cutter) / {odd number)

0K ] [ Cancel Apply

h

Name

Thenameof the operation can be changed; use a meaningful name to eesily
remember the purpose of each specific operation. The nameis meant for your
convenience only, it is not used in the NC program file. It may be used for
thefile name though, in case the NC output is in more than onefile.

Cutter

You can select the Cutter to be used fromthealist (that will open when you
click on the currently selected cutter). Which cutter is best depends on how
the geometry is shaped. Generaly spesking

- For freeform surfaces use balnose cutters to reduce the staircase effect.

- For ‘straight/square geometries use a flat cutter to get flat horizonta
surfaces and sharp inner corners.

The larger the cutter, the smoother the resulting surface and the faster the
machining. Use smdl cutters only in case of small details. You can dso use a
large cutter for the complete part and asmall one later for some detailed aress.
Adding or removing cutters to/from the list can be done in the Cutter library
(Options menu), where you can aso Edit existing cutter definitions.
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Precision

Hereyou can enter the accuracy to be gpplied. Two parameters are present:
Distance between tool paths (aso called the Stepover) and Stepsize along
tool path (each path is built as alarge series of movements, each step being a
very smdl straight line). Normally both distances are set equal. The smaller
the distances, the more accurate the model, however aso proportionaly more
time will be needed for both calculation and milling.

In case you have selected to use the rotation axis, one of both precision
vaues should of course be an Ande in degrees. Sll, as this is essier to
imagine, a distance in mm or inch is used. DeskProto will convert this vaue
to degrees at the outside of the (cylindrical) areato be machined.

An example will illustrate why this is cdled Precision: in case the distance
between the toolpaths is set to 1 mm and a cube of 10.5 mm has to be
machined, then thisis not possible as the resulting cube modd will be either
10 or 11 mm (DeskProto will in fact make it 11). This inaccuracy is a
drawvback of the dgorithm that DeskProto uses, and is more than
compensated for by its advantages such as caculation speed, robustness,
ability to work with incomplete/incorrect geometries, and ease of use. In fact
DeskProto has been designed for prototy ping, not for production tooling.

The precision vaues used will be rounded to a vaue that is caculated by
dividing the diameter of the cutter by an odd number. The 8 predefined vaues
offered by DeskProto do match this formula You may enter a custom vaue
as wdll, which in case it does not match will be rounded to a more precise
vauethat does match theformula The reason to usethis rounding is tha the
resulting (physicd) part will be more accurate, due to the agorithm used by
DeskProto for its caculations. For example: When the diameter of the cutter
(d) is 4.0, and you enter aprecision vaue of 1.0, it will be changed to 0.8 (d/5
= 0.8). The vaue of 1.0 that you have entered will nevertheless be saved in
the project. So when you later change the cutter, the precision will still be
(cose to) 1.0. For advanced users some detall precision settings
("subsampling') are available on the Srategy tab page. These will enable you
to use aprecision that is higher than the toolpath distance.

Note 1:

In this cdculation the flute diameter of the cutter is used (so not the shaft
and not thetip).

Note 2:

Be careful with alarge Sepsize. The cutter will move in a straight line to the
next caculated position, so a large step might damage some in-between
geometry. Thisis most likely to happen in case of verticad walls, and can be
corrected by the option Protect vertica surfaces.
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Note 3:

When a Skin is gpplied in the Roughing parameters, the diameter of the
resulting virtua cutter is used. Say you use a balnose cutter with a 6 mm
diameter, and a skin of 0.5 mm. Then DeskProto will do the caculations
with avirtua cutter of 7 mm diameter (radius 3.0 + skin 0.5 = 3.5). This
means that the first option in the combo-boxes (drop down menu) for
Precision now will be "7.0 (d/1)" As this is larger than the diameter of the
actud cutter, this first option will be grayed out.

Same for other cutter types, though then the geometry of the virtua cutter
will be different (sharp corners will be rounded).

For negative skin vaue DeskProto allows precision values that are larger than
thevirtud cutter.

Speed

The Feedrate is the speed with which the cutter moves through your
materia. The vaue you enter here must be between the minimum and
maximum feedrate values permitted for the machine you selected for the
project.

Distinguish the feedrate from the actuad cutting speed of the tool’'s cutting
edge, which is determined by the rotation speed (spindle speed) and the
diameter of the cutter.

The units used for the Feedrate are set in the postprocessor of the machine
that you selected for your part. DeskProto does not check or even
understand these units: it just copies the number that you enter here to the
NC file. Whether or not you can use decima values for the Feedrate aso
depends on the postprocessor settings: on the Feedrate page you can define
whether or not decimals are used.

Generdly speaking atougher materia will require alower feedrate. Samefor a
smdler cutter. A very handy optionisto let DeskProto automaticdly reduce
the Feedrate in high Chipload conditions, on Tab page Movement of this
diaog

The Spindle speed is the rotation speed of the cutter. The unit is rpm,
which stands for rotations per minute. The value you enter here must be
between the minimum and maximum spindle speed vaues permitted for the
machine you selected for the project. The smdler the diameter of thetool, the
higher the spindle speed needed in order to get the same actua cutting speed.

Note:
It is possible to check Automatic Speed setting for a cutter in the Cutter
definition. In that case when the cutter is chosen the Feedrate and Spindle
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Soeed will be set automaticdly. That is quite useful for very thin cutters that
need alow feedrate and a high spindle speed as otherwise you could forget to
set the correct speeds and bresk your cutter.

Note:

Each Speed option is only available in case your machine supports it, if not
the option will be grayed out in this didog. For instance on many machines
the Spindle speed cannot be set from the computer but only using a knob on
the machine. This setting (so whether or not this is possible on your
machine) can be made in the Postprocessor dialog (Options menu).

Strategy parameters

f 7! Geometry Operation Parameters - 'Geometry operation’ [é]-‘
|General | Stratedqy |Roughing I Area I Borders I Movement I Advanced
Main Detail settings, parallel

@ Parallel %—* @ Along X-axis /«fffj__;-",g;:—

() Crosswise ‘% () Along X-axis reversed ”?”{”/,-;:";"’i_f-/

© lock @ () Along Y-axis %
Circular ) () Along Y-axis reversed ‘%%

() Radial =

() Offset @::-- Angle with X-axis 0.00 degrees

O Waterline 4@ = r(V/‘/J/;‘”‘

() Contour only i

[ 0K ] [ Cancel ] Apply

h

Theeight available Main strateges should be clear from the pictures drawn in
thedidog Each main strategy (at theleft) has its own Detail settings at the

right.

Parallel toolpathsis the default strategy: DeskProto will project a series of
pardld toolpaths on the geometry. This is the only strategy that is avalable
in the Free and in the Entry edition of DeskProto.

Detail settings for pardle are the following Along X-axis means toolpaths
parald to the X-axis (so on constant Y), and Along Y-axis means toolpaths
pardld to the Y-axis. For each of these, two starting points are available:
start a thefront sideversus at the back side (reversed), and start left versus
start right (reversed).
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In addition an Angle with X-axis can be entered to cregte toolpaths tha are
not pardle to X and Y, but still pardld to one another. The ande value may
not be negative: the desired result can be achieved by sdlecting Along Y-axis
with a different A-value. The Ange option is not available for rotation axis
machining.

Helix

A very powerful detail settingfor strategy Pardld is the Helix option. This

will only be shown for Rotaion axis machining (so when in the Part

parameters "Use rotation axis" has been checked), replacing option "Ande

with X-Axis". it will only be active (enabled) when:

e in the Advance M achine parameters option "A-vaues may exceed 360"
has been checked

e on tab page Movement either Conventiond or Climb has been set as
Cutting direction

o theparald toolpaths are either Around A or Around A reversed

o both the M achining area and the Block of materid include the complete
cylinder (so range from 0.0 to 360.0 for A)

Without this option checked, each toolpath around A will be a one constant

X-vaue. After one complete 360 degree rotation the cutter will move dong X

to the next X-vaue and start the next toolpath. So two 90 degree corners for

each rotation will result, which will slow down the milling process. The

Helix option will change that and produce one long toolpath without

sharp corners: both X and A will show a continuous movement, with the Z-

vaue following the geometry. Perfect for shoe lasts, fishing lures and my

morerotary parts.

Using the Helix option combined with Roughing layers (and sorting) will not

gveoptima results: when skipping what is donein previous lay ers the Helix

path will beinterrupted. Best isto use Hdix only when finishing

Second strategy is Crosswise. This is the same as cresting two operations
where one of them uses parald to X and the other one uses pardld to Y.
When you would use two operations there would be redundant calculations
though, resultingin longer caculation time: hencethis strategy . This option is
useful in case the modd you want to produce must have a very good surface
qudlity: the staircase effect resulting from the pardle X toolpaths will be
removed by the parald Y toolpaths and vice-versa

As Detail settingyou can choose which of the two directions has to be done
First, and here as well you can enter an Angle with X-axis.
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The last detail setting for Crosswise is the Surface sampling refinement:
see below.

The Block strategy combines toolpaths pardld to X and Y to a sort of
rectangular 'spird’. These are probably the most efficient toolpaths, very
suited for roughing. So the wizard will as a default select this strategy for its
roughing operaions.

The Detail settings for block offer two options: inside out versus outside
in, sufficiently explained by the name and the smdl drawings, and Angle
with X-axis as just described.

The milling direction can be set on the page M ovement tab of this didog
When machining Outside-in: Conventiona will start left to right dong X
(Counter-Clockwise), Climb will start front to back dong Y (Clockwise).

The last detail setting for Block is the Surface sampling refinement: see
below.

Circular is a completely different strategy as the rectangular base pattern
(grid) as applied in the first strateges is not used here. In top view the
toolpath shows true circles, projected onto the 3D geometry. For each XY
toolpath position the Z-vaue is caculated using a specid radid Z-grid. Of
coursethat strategy can very well be used for round geometries, like rings or
cups.

Detal settings are:

Inside out versus outside in (sameas for block strategy)

Yes or no machine the corners: this concerns the area inside the rectangular
areato be machined but outside the largest circle that touches dl four sides of
this area. This option is available only in case the Center has been set inside
the operation area: if not it will be"grayed out".

Yes or no makeit a Spiral toolpath (intop view). Thisisagrest strategy for
high speed machines as no sharp anges are present in thetoolpath.

St the Center point of the Circle/spird toolpaths. Sandard this point is set
in the center of your Operation area, however you can aso choose the Center
of the Part's materid block, or any Custom XY vdues. These custom vaues
then can be ether typed or graphically set using the Set button. The center
point may even be outside the block.

Here as well the milling direction can be set on the page M ovement tab of this
didog Conventiona result in a counter-clockwise direction, Climb clockwise
(for outside-in).

If you want you can enter the vaues for the center in Translated
coordinates. When you have checked this checkbox the coordinate values are
displayed in the coordinates as used on the machine (after Translation has
been gpplied). Checking or unchecking this checkbox does not influence the
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toolpaths. It’s just atemporary conversion in this diadog to make setting the
centerpoint essier.

Radial is the complement of circular: same Z-gid, however now radid
toolpaths (so perpendicular to circular). So the same Detall settings apply
here as well, except for the Spird. And the sequence of the toolpaths now is
cdled Clockwise versus Countercl ockwi se.

Offset machining generates toolpaths as offset lines to the border of the area
to be machined.

This area can be defined either using option Sip Ambient, using a (freeform)
Area to be machined, or using a combination of both. For a complete
rectangular area the paths will be similar to the Block strategy, for a round
areathe paths will be similar to the Circular strategy; the power of the Offset
strategy is that this will work for any freeform area to create toolpaths that
follow the shape of the geometry.

You can for instance gpply the automaticaly generated freeform area that
follows the outer contour of the geometry. The result will be the same as
when using Skip Ambient, however now the Border settings can be used.
Typicd application example is machining corrective insoles (to be worn
inside shoes), which can be done very efficiently with toolpaths pardld to
the sole's outer contour.

Detail settings for Offset are:

Inside-Out versus Outside-In will be clear, and Surface sampling
refinement will be explained below.

This strategy produces a number of "pardld” toolpaths, and Smooth
tool path transitions concerns the transition to each next toolpath. Normally
thelast point of the finished path will be connected to the first point of the
next path, resultingin two 90 degree andes in the toolpath. On fast machines
this will cause the machineto reduce the feedrate at these points. This can be
prevented by checking the option Smooth toolpath transitions: DeskProto
then will ignore these last points and first points, and instead will connect the
last-but-one point of the finished path to the second point of the next path.
The result will indeed be a smoother transition. Be careful though: ignoring
these two points for each transition may cause DeskProto to remove too
much material.

Fill Gaps: the Offset toolpaths follow the outer contour of the area to be
machined, each next toolpath a the prescribed distance from the previous
one. In the center of the area the paths from opposite sides will meet, and
there the distance between the last toolpaths may be larger then the
prescribed distance, creating gaps in thetoolpath pattern. For flat cutters this
will not be a problem, for ballnose cutters a these gaps the cusp (ridge of
remaining materia) will be higher than for the rest of the geometry. To
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prevent this unwanted situation you can use the option Fill Gaps: then
DeskProto will add extratoolpaths to dso fill these gaps.

Waterline machining produces toolpaths on a constant Z-leve (just like the
waterlines over a ship’s hull). Such strategy is aso caled contour machining
or Z-plane machining. While the difference with toolpaths on constant X or Y
seems smadl, in redity the difference is huge as completely different
calculation agorithms are needed. In the Detail settings an extra parameter is
needed: the Waterline distance (so the distance between two toolpaths in
Z-direction). The XY toolpath distance parameter as set on the Genera tab
pageis aso used: when horizonta surfaces have to be machined.

Important is to redize that only on the prescribed height levels a toolpath
will be present. Imagine for instance ageometry with ahorizontd top surface
and aholein that surface (pocket) of 9.5 mm deep. Z=0 is a the top of the
part. When you set the Waterline distance a 2 mm, toolpaths inside the
pocket will be generated at Z=-2.0 , Z=-4.0 , Z=-6.0 and Z=-8.0 So the
depth of the resulting pocket will be 8 mm, not 9.5 as in the Geometry. You
can of course caculate aWaterline distance that will gve a better result: 9.5/5
= 1.9 mminstead of 2.0 will result in ahole of exactly 9.5 mm deep.

A second waterline parameter is the choice between Top to bottom: start at
the highest point and work down, and Bottom to top: start a lowest Z-level
on the outside of the block, and work towards the top.

Findly the Detail parameter Fill horizontal planes is offered. This option
needs some explanation. As waterline toolpaths have a fixed Z-distance in-
between each two toolpaths, a (dmost) horizontd surfaces there might be a
large distance between two toolpaths. This (horizontd) distance might even
be larger than the diameter of the cutter: resulting in islands of materid
remaining after completing that operation. The option Fill horizonta planes
checks where the horizonta distance is too large, and fills the space with
toolpaths at adistance as specified on the Generd Tab. All these in-between
toolpaths have the same Z-vaue, so a visible starcase effect will be the
result. You can un-check this option when you use a waterline operation for
finishing, after all materid has been dready removed by previous operations.
This will saveyou much time, both for caculatingand for milling.

Thelast strategy Contour only isin fact an additiond strategy asit does not
machine the complete part: only the outline of the geometry (outer contour)
at ambient level is machined. This can be used after some other strategy: to
smoothen the modd (when DeskProto cregtes toolpaths that are pardld to
the X- or Y-axis, at places where the outside surfaces are dmost vertical the
contour can show a staircase effect). You can aso use it for "Pre-roughing’
the materia: Give your block the correct outside shape before you start
roughing, which will reduce the amount of chips.
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You can use detal setting Offset to have the Contour line toolpath keep a
certain distance to the geometry: add a skin, however then only for X and Y.
Just as for aRoughing skin defining an offset will change the pre-set Precision
vaues, as the offset is achieved by using a different cutter diameter for the
cdculaions.

Detal setting Ignore enclosed contours does exectly what its name
suggests: when aholeis present in the geometry the standard result will be a
contour inside the part's outer contour (nested contours). Checking this box
will make DeskProto creste atoolpath only for the outer contour.

The Surface sampling refinement parameter that is offered for some
strategies is meant for advanced users, as normadly the default vaues are
appropriate. After checking the box you can use the Settings button. As a
result the Surface Sampling refinement dialog will be shown that alows you
to fine-tune the cdl-size of the Z-grid, which will influence the caculation
precision.

Roughing parameters

r -
ne Geometry Operation Parameters - ‘Gecmetry operation’ &J
General | Strategy | Roughing |Area I Borders I Movement | Advanced
Layers Other options
Use r the Skin thickness
first E - =
0.00 mm
Layer height
@ Use cutting length of cutter [C] Ramping angle !*5:::::::;
) Custom 5.0 degrees —
10,00 | mm .tjjl_r_—‘J..-—-._ [T Protect vertical surfaces
_l_m —.
prasa

o) Coma ) [ o

h

Roughing stands for quickly getting rid of most of the materia without
milling very precisely. So after an roughing operation you will need a second
operation which machines the same area more accurately: the finishing
operaion. In DeskProto you can use an operation ether for roughing or for
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finishing, so if you need both you will have to Add an operation in the
Generd Part parameters.

When roughing you want to make sure that the cutter does not cut too deep
into the materid: degper than the cutting length of the cutter is not permitted,
though for hard materias tha will still be way too deep.

The roughing option Layer Height maximizes the cutting depth: instead of
trying to remove dl maerid a once, this will be done layer by layer. The
default layer height equals the whole Cutting length of the cutter. In most
casesit is preferable to use a smaler Custom layer height, as with atough
meateria you do not want the cutter to useitstota cutting length. As arule of
thumb: set the Layer height equal to the cutter's (flute) thickness.

Thefirst Geometry operation of each part dways uses layers. This is done
automatically and cannot be overruled: DeskProto does not dlow the cutter
to remove more material than possible for the cuttinglength of the cutter. For
subsequent operations you can un-check Use Layers: the cutter will then
mechine a full depth dl thetime. In caseyour are surethat sufficient materia
has dready been removed to dlow skipping the layers (for instance by a
Bitmap Operation) you can add an extra Geometry Operation to the part,
before the current operation, and make it invisible (an unused "dummy"
operation).

Note:

Thefirst layer starts at the top of the materia block. When your block is
higher than the part you can use a custom M aterid block having a higher
M aximum Z vaue.

Entering a Skin Thickness results in a mode which is thicker: a skin is
added everywhere around the model, as an extra dlowance. In this way the
chance that the cutter takes away too much materia is reduced (this can
happen as roughing typicaly will be done using a low precision, and as the
cutter will vibrate and may bend during roughing). Usinga skin also improves
theresulting surface quality, as then duringfinishingthetool will remove the
same (small) amount of materia dl the time. Interndly DeskProto processes
the skin by applyingadifferent size (and shape) cutter.

It is possible to set the Skin on anegative value, making the resulting part too
smadl. Thisisinterestingin some specia cases, like for creating eectrodes for
EDM machining (spark erosion), or for machining a foam core to apply
modeling paste on for the fina cut to size.

Of course entering avaue of 0.0 means that no skin will be applied.
Warning on skin use:

The skin is aso applied on vertica surfaces, which in case of high vertica
wals may lead to a problem during finishing. When finishing the cutter
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machines on full depth, so it has to take off the skin of the complete wall in
onego. In case the wall is higher than the cutting length of the tool this is a
problem for which no automatic solution is avalable yet. An essy
workaround to solve it is to add an operaion using the waterline strategy,
milling from top to bottom, and machine these waterline toolpaths first.

The Ramping angle is used when starting to machine. The cutter will then
first move to the correct XY position: exactly above the first point to be
machined, on the Free movement height Z-level. Then the cutter will move
down to that first point to be machined, which is normdly done in one
vertica downward movement.

Such vertica downward movement is not ided: many cutters do not like that,
and the chips cannot escape the degp round hole that is crested. Entering a
Ramping ange makes DeskProto replace this verticd movement by a series
of ramping movements: go down aongaslopingline. See the smdl picture in
thedidogfor this option. You can set how steep this slopingline needs to be
by enteringan angevauein degrees: this is the ange between the sloping line
and ahorizontd line.

- Ramping is applied when moving down to the first point of an Operation
(in case of multiple layers: for every layer). It is not gpplied on other
downward vertical movements.

- Ramping uses only the space that is available above the first horizonta
toolpah. In case that first toolpath is very short then ramping is not
possible.

The option to Protect Vertical Surfaces is useful when roughing with a
large value for the Sepsize dong toolpath. In case the steps are large they
may not “seg’ dl geometry in-between and remove too much materia. This
may happen in case of vertica or steep surfaces in the geometry. Checking
this option will replace any tool-movement steeper than 45 degees by
separate horizontd and vertica component movements. Take care: on many
machines this may cause unwanted vibrations as smooth paths are replace by
staircases, so only check this option in case needed.

This resembles the dgorithm as used in Verticd surfaces in the Advanced
Operation parameters with a height/step ratio of 1, however this latter
advanced option is more intdligent.
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Area parameters
f 5
O Geo metry Operation Parameters - ‘Finishing' [é]
|General | Strategy I Roughing | Area | Borders | Mowvement I Advanced
Area to be machined
_) Use material blodk (Part) [ ] Boundaries
) Use geometry area |:| Minimum Maximum
@ Custom rectangular [] % -26.35 26,95 mm
Set graphically... Y 3.95 90,21 mm
_) Freeform {7y Z 0.0 14,44 mm
Set freeform... A degr.
area of 1st metry operation [T Display translated coordinates

[ QK ][ Cancel ][ Apply H Help ]

k

This tab page offers dmost the same options as the M aterid tab page of the
Part parameters.

Notethat the functionality that is offered is different though ! The M aterid
block defines the size of the complete Part: any geometry outside the
boundaries of the Part will be removed. The Operation area only defines the
area to be machined. So it limits the toolpaths for this Operation, to be
used for instance when there is a small area of the part that is very detaled
and needs to be machined with a smaler tool in an extra operation. Any
geometry outside this area (and within the part) will not be damaged.

Asyou can seein theicon pictures, the bounding box of the area is be drawn
ingreen lines.

The areadefinition aso appliesto the Z-axis, allowingyou to set a maximum
machining depth for the area.

The default option here is Use material block (Part). This means that the
cutter will machinethe whole part you want to creste.

When in your project you have combined various types of CAD daa
(geometry, vector and/or bitmap) it may be handy to use the bounding box of
therdevant datatypeas area:

In aGeometry Operation this can be done by choosing option Use geometry
area.

In aBitmap Operation this can be done by choosing option Use bitmap area.
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Two types of custom areaare available:

Custom rectangular sets arectangular block as area, just as for the materia
block. This block can be defined by entering the min and max Boundaries in
the edit boxes at theright, or graphically.

Checking the option Display translated coordinates changes the numbers
that are shown for the area boundaries: these will now be in workpiece
coordinates as used on the machine, so after Translation. Only the numbers
shown here for input are changed, not the actua coordinate values in the
toolpath: it is just a temporary conversion on screen for setting the
boundaries more eesily .

Thebutton Set graphically pops up the Sat Area didog that makes it very
easy to set any areausingthe mouse.

The second type is the Freeform area. This option alows the use of areas
that are not rectangular, for instance a circle or any freeform contour
(freeformed in top view). Button Set freeform pops up the Set freeform
areadiaog

For afreeform areathe Min and Max X and Y vaues shown as Boundaries
relaeto its boundingbox. Themin and max Z can be set as for arectangular
area

Fina option is Use area of 1st geometry operation, of course active only
for second and further geometry operations in the part. This is a handy
option for instance when a complex Freeform area needs to be used both for
Roughing and for Finishing

Theareamay not be larger than the block of materid that has been defined for
the part, for any of the axes.
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Borders parameters

O Geo metry Operation Parameters - ‘Finishing' &J

|General | Strategy I Roughing | Area | Borders |Movement I Advancedl

Size of borders of area

) Extra for cutter l 1
) Noextra i .
) Cutter stays within area h

@ Custom

W, left 2,00 mm Y, front (200 | mm
Uniform

[ QK H Cancel H Apply H Help I

k

As has been explained aready, in DeskProto the toolpaths normaly cover a
rectangular area In most cases this area needs to be a bit larger than the
minimum and maximum vaues of the part, dlowing the tool to move dl
around the geometry: to machine the outside surfaces. This extraarea a the 4
sides of the rectange is caled the Border area, and in this Tab you can
influence the size of the border area. The Z-level used for the border areais
set a the Ambient tab of the Part Parameters.

Notethat you can dso makethe materia block or the area larger to add extra
areato be machined.

The default option is Extra for cutter, which sets the border area size
exactly to what is needed to let the cutter go around the modd, in order to
machine dl outside surfaces of the part.

In the four edit boxes you can seethat this vaue matches the Radius of your
cutter. The cutter will of course cut e its full diameter, however here we
consider the position of the center of the cutter. And for this center the max
distance to the geometry is the Radius of the cutter.

Thesize of the Extrafor cutter areais different when you have set an Ange
in the Strategy sub-settings (toolpaths a an ange with the X-axis or Y-axis).
We have found that the border area then needs to be larger, as otherwise the
cutter cannot completely move down on dl sides of the part. How much
larger depends on the Angethat has been set.
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The second option, No extra, keeps the cutter positions (for the centerpoint
of the cutter) exactly inside the area to be machined. Using this option it is
still possiblethat thetool cuts away meaterid that lies just outsidethe ares, as
half of the cutter reaches outside. DeskProto will anyway check that any
geometry that belongs to the Part is not damaged.

Theoption Cutter stays within area meansthat the whole cutter will stay
inside the areato be machined. This option is used by the Two Sded Milling
Wizard, to make surethat the areathat is machined is exactly the same for dll
operaions, no matter which cutter is used.

The last option, Custom, makes it possible to define the border sizes
yoursdf, using the four edit boxes. Thevdues may be positive vaues as well
as negetive. For negative vaues there is a limit though, as obviously some
areathat can be machined has to remain.

The use of the checkbox Uniform will be clear: it forces al four edit boxes to
haveidentica values.

M ovement parameters

r -
ne Geometry Operation Parameters - "Finishing' &J

|General I Strategy | Roughing I Area I Borders | Movement | Advanced

Cutting direction Dynamic feedrate control
@ Meander - . - Feedrate for plunge movements
100 % of feedrate :
) Conventional o=

Feedrate for high chip loads

© Climb -0 30 % of feedrate @’

Free movement height Optimization
5.00 mm i = ]
R
[ Always stay low E ] sart ‘I‘L;L'»L-. ==
[ 0K ] [ Cancel ] [ Apply ] [ Help ]

h

The Cutting direction isimportant for the surface quality of the prototype.
The default direction is Meander, which means that (for pardld toolpaths)
thefirst movement is from left to right, the second from right to left, etc. The
tool keeps cutting al thetime, so meander is the fastest option.
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However, on the surface of the modd you may see a difference between the
movements going from left to right (L-R) and the movements in the opposite
direction. The surface will be smoother when al movements go in the same
direction. Obviously there are two possibilities here L-R and R-L. The
words Climb and Conventional refer to the relation between the direction
of milling and the rotation direction of the tool (normally clockwise): see the
small drawings in the didog.

Note that choosing the option Climb or Conventiona in fact does not
guarantee it to be used al the time: when machining a downward sloping
surfaceit is possible that in fact the back of the tool cuts, thus reversing the
actud cutting direction.

M eander is not possiblefor dl strateges: for strateges Block, Spird, Offset,
Waterline and Contour meandering cannot be selected: for these strateges it
would not make sense. That is, unless the option Sort is active. When sorting,
aso for these strategies some areas may be present where the toolpaths can
be optimized by making them meander. In these cases DeskProto offers the
M eander direction with the remark "only optimizes sorting'.

You will have to test though whether or not this works for your project: in
some specid cases sdecting Meander will lead to exra positioning
movements, so to alonger toolpath.

The Free movement height is the Z-level & which dl ‘non-cutting tool
movements will be executed. This is for rapid positioning movements over
the part, for instance from the home position to a position above the first
point to be milled. The Z level you enter here is the number of units (mm or
inches) abovethetop of the materia block. Only positive vaue are dlowed:
in case of a negetive free movement height the mode and/or the cutter might
be damaged.

When a Skin has been set (Roughing) the free movement leve will bethe
in-thickness higher

This Free movement level (ZFree) vaue will be used in three way s:

e Thefirst point and thelast point of thetoolpath for each operation are
located ZFree mm/inch above thetop of the M aterid Block. This is needed
to make surethat the cutter is high enough when movingto and from these
points, so instanceto anext operation. These movements are donein
Rapid mode, which is permitted only above the block.

e The positioning moves during an operation are performed at ZFree
mmvinch above the max Z of the Operation Area, or (in casethat is lower)
abovethemax Z of the geometry within the XY limits of the Operation
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area Thisis donein order to speed up the process when machining some
detall areaa alow Z levd.

o When the option Always stay |ow is checked, the positioning moves are
performed at ZFree mm/inch above the highest point of the geometry
and/or bitmap relief over which the cutter moves. For machines with a
slow Z-axis this will savealot of time. Also when on your machine
switching between Rapid and Norma movement is slow this will save
time, as these movements below thetop of the block are done a norma
Feedrate. Always stay low is not possible when Roughing lay ers are used.

Not al positioning movements are done on this Free movement leve, as for
smdl distances thisis not needed. Thefollowing movement types are applied
-- usetypel, if not possible use 2, if not possible use 3:

1. Direct movement.

The cutter moves in astraight line between startpoint and endpoint.

This happens when:

- the distance to be traveled is less than 1.4143 times the Toolpath
distance.

Astoolpath distance is used: for Geometry and Bitmap the Precision vaue,
for Vector the Pocketing Stepover distance (or its default, being 50% of the
diameter of the cutter tip).

or:

- (only for 2D Vector operations and for strateges Contour and Waterline,
where the toolpath is a constant Z) the distance to be traveled is less
than the diameter of the cutter tip.

In both cases as tip vaueis used: for conic cutters the tip diameter, for other
cutters the flute diameter, in case no fluteis present the shaft diameter. So for
conic cutters with asharp tip this diameter is 0.0 and thus for such cutter no
direct movements are dlowed here.

In both cases DeskProto will adso check if no intermediate Z-grid positions
with ahigher Z-vaue are present, as then direct movement is not possible.

2. Lowered Z-height.

The cutter risesabit, movesin ahorizontal line and then goes down to
the endpoint, at normal Feedrate.

The Z-height is Z-Free mm/inch above the highest point of the geometry
below this line (this does not work for abitmap relief).

This happens when:

- the distance to be traveled is less than 1.4143 times the Toolpath
distance (so when intype 1 an intermediate position with too high a Z-vaue
was detected).

or:
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- the distance to be traveled is less than 10 times the smallest of
Toolpath distance, Cutter tip diameter

or:

- the distance to be traveled is less than the cutter-shaft-diameter

or:

- in the Operation parameters the option " Always stay low" has been
checked.

Exception: "Always stay low" is not (yet) possible when roughing layers are
applied, as then for some strateges the lowered positioning movement may
travel through un-machined material.

For Vector operations without geometry checking Always stay low will only
change the Feedrate, not the Z-height.

3. Free movement height.

The cutter rises to Free movement height for a positioning move at
Rapid speed.

The Free movement height is Z-free mm/inch above the top of the operation
area or, if that is higher, Z-free mm/inch above the highest point of the part
geometry that the cutter travel over. The first point and the last point of a
toolpath are at Z-Free mm/inch abovethetop of the M aerid block.
Thishappensin all other situations.

Onelast remark about the Free M ovement height, for advanced users. While
in this didog the user-interfece offers the option Always stay low, in
addition a hidden option is present, caled Never stay low. This option
cannot be checked in the user-interface, in order to use it you need to add a
new String valueto registry key

HKCU\Softwar eDdft Spline Systems\D eskPr oto\7.0\Settings\

This new stringvaue needs to be caled Never Stayl ow and needs to have the
string"true" as content.

When this registry key value being "true" is found, DeskProto will let the
cutter riseto Free movement height for every positioning movement. So aso
when proceeding to the next toolpath. This hidden option is used for a few
applications where roughingis done by a saw (sawblade, chain-saw), as that
cannot move sideway's.

When thestringis "false’ (or in fact any other text) nothingwill happen.

The Dynamic Feedrate control is an advanced option of DeskProto: even
many so-called high-end CAM software packages do not offer this type of
functiondity. It means that DeskProto is able to reduce the feedrate when
needed, thus making it possible to select a high overal feedrate without the
danger of bresking your tool at the critica points that will be encountered.

Page 191



Desk‘ Proto DeskProto Reference

Two separate options are offered. In both cases you can enter a percentage
for the maximum feedrate reduction gpplied; and in both cases DeskProto will
choose in-between feedrates whenever possible, thus dways running at
optimum feedrate. Notethat both options can be combined, in which case for
certain movements both reductions will gpply, resulting in a very low
feedrate.

With the Feedrate for plunge-movements it is possible to decrease the
feedrate when the cutter moves downwards. This may be needed when
machiningin metds, as fast plunge movements may damage the cutter (many
cutters have problems with drilling). It is expressed as a percentage of the
normal feedratefor this operation.

The rate you enter here will be used for movements that go down aong an
andetha is morethan (stegper than) 30 degrees.

For downward movements dong an ange less than 30 degrees the reduction
will be smaller: DeskProto will gpply the rate as specified + 20. So when
you have set the plungerateto 40 %, these movements will be reduced to 60
% of the normd feedrate.

It's dso possible to decrease the Feedrate for high chip loads, which
happens when the cutter has to remove much materia. Due to DeskProto’s
pardld toolpaths approach, normdly the cutter only has to remove a small
slice of materid: athickness of only the distance between two toolpaths (the
stepover). However, in certain cases the cutter has to machine away materia
over the full flute diameter, which is amuch higher chip load. For instance for
the first toolpath (as often the block will be a bit larger than needed); aso
when for the first time entering a pocket in the modd (so when the tool
suddenly has to machine much lower than during the previous toolpath). The
chip load is even higher in such cases as the chips cannot easily spread out
but will be stuck in the groove that is machined.

In these cases the feedrate will be reduced, the actual reduction depending on
how much deeper the tool has to cut compared to the previous toolpath at
that position. Reduction is applied accordingto the followingrule, where D is
the cutter’s flute diameter and Rate is the percentage that was entered. The
column "Examplé€’ shows the resulting actua reductions in case a vaue of 20
% resp 70 % has been entered.

Difference in depth: Reduction per centage: Example:
For rates below 60 %:

until 0.1*D 100 % 100 %
0.1*D - D Rate + ¥ * (Rate) 30%
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D-2D Rate+ Ya* (Rate) 25%
morethan 2D Rate 20 %

For rates of 60 % or higher:

Until 0.1*D 100 % 100 %
0.1*D-D Rate + 2/3* (100-Rate) 90 %
D-2D Rate+ 1/3* (100-Rate) 80 %
morethan 2D Rate 70 %

So (explanation of the table above): reduction is applied only in case the
cutter machines deeper than in the previous toolpath, with a margn of
0.1*D (10 % of the cutter diameter D). When between 0.1*D and D desper
thefirst reduction step is gpplied, between D and 2D the second, and when
the differenceis more than 2D the full reduction percentage is applied. In the
toolpath drawing on screen, the paths a reduced feedrate will be drawn in a
slightly different color (purpleinstead of red).

The option Reduced feedrate for high chiploads is not available for all
strateges.

And these Dynamic Feedrate options are of course only possible on
machines that can set the Feedrate from the PC, which is determined by the

Postprocessor.

The Number of Reduced Initid Paths.

As mentioned above this option will dso reduce the feedrate for the first
toolpath of an operation. When machining a flexible materid (for instance
foam) it may be needed to reduce the feedrate for more than just this one first
toolpath. This has been implemented a "hidden feature', using a regstry
entry cdled NumReducedinitialPaths, which sets the number of initid
toolpaths to be reduced. The registry entry will work only for strateges
Pardle, Crosswise and Block.

It can be switched on by adding a new vdue to regstry key
HK CU\Software\Deft Spline Sy stems\DeskProto\7.0\Settings\

Add dword (32-bit) value NumReducedi nitiaPaths and gveit a vaue from 1
(default ) to 9.

Only edit theregstry when you are qudified and know exactly what you are
doing!

DeskProto is able to Optimize the toolpaths using a Sorting dgorithm. It
will then ignore the sequence as defined by the Srategy, and instead try to
complete series of tool-movements that are located close to one another. For
instance when machining the Picture frame sample geometry using strategy
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'Pardld to X' and skipping the empty inside of the frame, the cutter would
normally need to make positioning movements from the left to the right side
of theframedl thetime. Sortingwill make DeskProto first complete one side,
and only then start with the other side preventing many positioning
movements. Sorting can especidly save much time in case many roughing
layers are gpplied.

Background information about the sorting algorithm that is used, written by
the programmer:

In DeskProto each toolpath is a series of small lines (linear interpolations, or
G1 movements), where each movement is a straight line between two points.
A series of connected movements (in fact a polyling) is called a chain. A chain
ends when a positioning movement (go up, position, go down) is needed.
Thethird concept that is used is the tour: a tour is one complete path for the
chosen strategy, so when not interrupted for some reason. For strategy
paralld atour is one complete path from left to right, for block one complete
path around all four sides, etc. Subseguent tours are more or less paralle to
one another.

Sorting compar es the start point and endpoint of each chain with all chains on
the next tour. If on that next tour a adjacent chain (so both start points and
end points close) can be found that is closer that the next chain on the same
tour, then DeskProto will jump to the chain on the next tour.

For the waterline strategy the situation is more complex. Here DeskProto
uses the bounding box of each chain. If the bounding box of a chain does not
overlap any other bounding box (on the same Z-leve) then it is an isolated
chain. After machining such isolated chain DeskProto will jump to an isolated
chain on the next Z-level (and on the same location). So when machining a city
with church towers, sorting will make DeskProto complete the towers one by
one, instead of finishing a complete Z-level befor e starting on the next Z-level.

For the Contour-only strategy sorting can change the sequence of the
contours - of course only in case more than two separaete contours ae
present.
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Advanced parameters

O Geo metry Operation Parameters - ‘Finishing' &J

|General | Strategy I Roughing | Area | Borders | Movement | Advanced

Ambient skipping Vertical surfaces

1 Machine all e @ Do not check for vertical surfaces

) _ ) Assume vertical surface at specific
@ Skip hor. ambient = height/step ratio

) Skip hor. + ver. ambient
) Skip total ambient

20

Ignore endosed ambient

Start / End Collet collision check
Extra NC Commiands Settings. .. [ Enable colision detection
[ QK ] I Cancel I l Apply I I Help I

k

Ambient skipping concerns the ambient area Basicaly DeskProto aways
machines acomplete rectangular area, due to its parald toolpaths approach.
In case the modd only takes up asmall part of the area, this might lead to
unneeded extra chips and unneeded extra machining time. Also: when al
materia around the mode aready has been removed in a previous roughing
operation thereis no need to again machine the ambient areawhen finishing.
In such situations you can optimize the toolpath by using the Ambient
skipping option.

By default this option is set to Machine all: the complete area will be
machined.

Skip hor. ambient means that dl extra horizontal movements on ambient
level, from the model to the border and back, will be skipped. Thetool will
still go down to ambient level around the modd. You can for instance use
this for finishing, when dl ambient materia has aready been removed by
the roughing operation.

Skip Hor. + Ver. ambient means that both horizontd movements on
ambient level and the verticd movements towards ambient level will be
skipped. For bdlnose cutters then still a groove round the part will be
visible: when only asmall part of the cutter is above the mode the tip of
the bdl will have alower Z-vauethan the part geometry & that point.
Skip Total ambient means that the center of the cutter will remain above
the geometry: al positions with the center of the cutter dbove ambient area
will be skipped.
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The icon pictures on this tab page illustrate the differences between these
four skipping options.

An extraoption that can be checked hereis caled Ignore endosed ambient.
When checked, only the ambient around (so on the outside of) the part will
be skipped. The enclosed ambient area, like for instance within holes in the
mode, then will be machined.

The agorithm used by DeskProto to caculate toolpaths does not redly
support true Vertical surfaces. DeskProto caculates its toolpaths based on
a Z-Grid, connecting points of the grid to form the toolpath. For each XY
position in the grid only one Z vaue is available, which means that vertica
movements are no possible: that would require two points with the same XY
and adifferent Z. Each tool-movement will thus contain both ahorizonta and
avertica component, the horizonta component being the stepsize dong the
toolpath. Asresult avertical surfacein the geometry may be machined having
asmdl angein theresulting part.

BTW thisis not truefor al strateges: the above does not gpply when using
waterlinetoolpaths

In caseyou do need a modd with true vertical surfaces (and do not want to
use waterlines) you can achieve that by using and fine-tuning this option.
You can let DeskProto assume avertica surface in case the ‘toolpath-line is
steeper than a certain ande. The ande is defined by the Ratio between the
height and horizonta distance (stepsize) of one movement in the toolpath,
and in the edit box you can set the Height/step ratio to be used. See the
illustration and examples below.

For every movement DeskProto will check this retio, and for a movement
that exceeds the ratio (so when the movement is steeper), DeskProto will
insert an intermediate movement: the movement will be split into a horizonta
and a vertica component, to be executed sequentidly. The result will be a
vertica surface in the modd, which otherwise would have been anded.

Example: Vertical surfaceratio=8

The image below shows a geometry with a verticd wal on the left and a
sloped wadl on theright. The Sepsize has been set to a vaue that is 1/8th of
thetotd height of the geometry. You can see 2 toolpaths: one drawn in black,
onein red. The black one is the one that is first caculated. When you then
check the verticd surface ratio option and set it to 8, the toolpath will be
changed to the red one. So on the left side the toolpath will have been
corrected whereas on the right it will not, because on the left the height/step
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ratio is 8/1 whereas on the right the height/step ratio is 8/2 = 4/1. In the
drawing these two raio's are shown as purple trianges. On the left
DeskProto assumes a vertica surface and changes the toolpath, on the right
side not. For a verticd surface DeskProto will add one cutter movement,
splitting the origna anged movement into a vertical and a horizonta part.
Thesetwo movements will be output in a sequence that leaves extra materia
on the part.

ratio=8f1 ratin=4f1 ]
correction no correction
I;:'___‘:ql 1 1 1
computer geometry
stepsize

The implementation of the Vertica Surface setting is different for tab page
Roughing (image on the left) and tab page Advanced (image on theright):

Roughing - Protect vertical surfaces Advanced - Assume vertical surfaces at height/step ratio 1

Additional extrapolated position Additional position

XorY

In the Advanced implementation the exdraposition will be added only for the
first movement (or the last for an upward toolpath), meaning that this will
only happen at thetransition point between a"horizontaly oriented" section
of thepath and a"verticaly oriented" section. Seetheillustration above right,
showingtheresult for aheight/step ratio of 1.

In the Roughing implementation amuch simpler version of this agorithm is
applied: with a fixed ratio of 1, and for al movements (so for al lines of 45
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degrees or steeper): the illustration above, left. The result will be a staircase
shaped toolpath and alower surface quality, so select this only when needed.

For parts without vertica surfaces this functiondity is not needed, so for
such models choose Do not check for vertical surfaces.

It may be needed to experiment abit with this option in order to find the best
retio for your geometry. Take care when creating parts designed with a draft
ande: in casethis option is used the result might bethat al draft surfaces will
be made vertica !

Exampl e 2: now with numbers.

Assume that your pat contains a vertica surface of 15 mm high, and that
you have set the Sepsizeto bel mm. Now atoolpath over this surface has
been generated that includes ahorizonta component of 1 mm (this stepsize),
however that you want to be redly verticd. The default height/step retio of
20 then means that when this tool movement goes up or down over more
than 20 mmi it will be split up into two separate movements (horizontd and
vertica). Asyour desired vertical wal is only 15 mm high you need to set the
ratio to (say) 14 to make DeskProto change thesetoolpaths.

This will work for any Sepsize: when you have for instance selected 0.0262
inch, then the height/step ratio of 20 means that when the tool movement will
be split when it goes up or down over more than 20 x 0.0262 = 0.524 inch.

Notethat this vertical surfaces check does not work for conica cutters as the
steepness of the toolpath is analyzed (for conical cutters the toolpath never
can be steeper than the Ange of the cutter).

Start / End offers the option to add extra commands to the NC program
before the operation toolpath starts and/or after it has ended. These
commands can be movement commands and/or user defined commands. They
can be used for instance to make the cutter move to a safe position before
rotating the 4th axis. Button Settings... will open the Operation Sart/End
settings dialog.

The Collet collision check is a very useful option for high models,
especidly with high vertical or steep surfaces. The problem with such models
is that in case the vertica wall is higher than the free length of the toal, the
milling machin€ s collet will damage the modd (DeskProto only compensates
for the geometry of the cutter, not for the maching). Checking this option
means that DeskProto will let the tool move away from the modd in such
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case, preventingthe collet to collide with the mode. Obviously the resulting
mode will no longer be correct, as the materid that cannot be reached by the
cutter will be left on the bottom of the vertica wall. However this is much
better than letting the collet damage the top of the mode, as the excess
materia can later be removed with adifferent cutter or by hand.

The diameter of the collet can be defined at the M achine parameters didog.
Note that when using this option the border area will be enlarged, to enable
the complete collet to move down on dl sides of the moddl.

Tilt option parameters

5 =
O Geo metry Operation Parameters - ‘Finishing’ [é]
|General I Strategy I Roughing I Area I Barders I Movement I Advanced | Tilt Option
Tilt angle
90 75
® = &l
D s
@®

/ @15

4 i}
() Custom 30.00 degrees

[ OK ] [ Cancel ] [ Apply ] [ Help ]

h

TheTilt Option tab isvisible only in casein the Part parameters the option
"Userotation axis tilt option™ has been checked. It is meant for aspecia type
of 5th axis: the manualy controlled B-axis as present on some smal wax
milling machines for jewelers. Like on the Roland JWX-10 "Jewed' machine,
as shown in theillustration below:
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In the bottom-left corner of this photo you can (just) see a rotation knob:
after unlocking the rotation mechanism you can use this knob to manually tilt
the complete rotation axis (A-axis) unit. This machine supports locking on
fixed intervas of 15 degrees.

As this manual rotation is round an axis parale to Y, this rotaion is cdled a
B-axis. The tota number of axes then is 5 (X, Y, Z, A and B), so this is in
fact a(very primitive) 5-axis machine.

TheTilt Angle that you can enter hereis therotation vaue that will be used
for this Operation. Asyou can seein theillustration, this rotation offers you
the possibility to machine in places where the cutter normaly cannot reach:
for instance the inside of aringmode.

In addition to these 15 degree intervas you can dso enter a Custom rotation
vauehere.

Notethat the position of the part after this rotation depends on the distance
between the part and the actud B-axis (so the axis of rotation). The larger this
distance, the more Z-movement while rotating. This distance can be set on
the Zero-point tab of the Part parameters, as a ange O this distance is in fact
the X-translation. You will see that this Zero-point tab looks differently
when this Tilt option has been selected.

Satting the correct X-translation here is important: only with a correct
translation all resulting toolpaths from operations with different tilt andes
will be correctly positioned (al with the same Workpiece zero point).

TheTilt optionis available only for Geometry operations, so not for Vector
and Bitmap.
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439 Bitmap Operation Parameters

DeskProto features three different ty pes of Operations: this didog is for the
Bitmap Operation -- in addition aso diaogs for a Vector Operation and for a
Geometry Operation are available.

The Bitmap Operation parameters are identica to the Geometry Operation
parameters (except for the Tilt option: that is not available for bitmap). The
Bitmap Operation applies them on the Bitmap rdief, the Geometry
Operation gpplies them on the Geometry .

So for information on any of the Bitmap tab pages, jump to these
Geometry operation Help pages:

Genera

Srategy

Roughin
Area
Borders

M ovement

Advanced

Tilt Option (not available for bitmap operations)

This dialog can be reached viathe Parameters menu, third option.

Or you can double-click on an operation-item in the project tree (one of the
third levd items).

Or right-click on an operation-item and select Operation Parameters in the
context-menul.

This samedidog is used for the Default Bitmap Operation parameters, only
with an extra button Restore DeskProto defaults to reset the orignd
default parameters.

Page 201



Desk Proto

DeskProto Reference

4.3.10 Select Curves

W' Edit Curve Selection - Profiing [ [ ] L ]
3 s - ; =~
7 o & V| @ £3
Seiect curves and chases settrge Select urves and chaoss cetings
Famier o selected curves Hmber of seiected curves
Setwngs | CAD Layers Settings | CAD Lavers
Strategy vabilsy
o Cuse) ﬁl ﬂ ¥ Shaw al e
teft . CONTOURS
e | o TedT
Rt
onarve . &
Cuttng drecton
Ve -§=
Conventions &
= s r= ]
Vouse poznon Moz pasiton
% P % o
¥ e ¥ e
L . 7 Drsplay trareisted coordrates 7 Crsplay warlsted czorates
o === Hep o Cancel o

Purpose of this didog is to sdlect the vector curves to be used for this
operation, or to edit that selection.

It is present in three different versions: once for Profiling, once for
Pocketing and once for Drilling. All three versions offer the same
functiondity, except for the options in the "Settings” field. The above image
shows the version for Profiling, the settings for the other versions are shown
below.

The Sdect Curves didog can be reached by pressing button "Sdect..." on
respectively the Profiling tab, the Pocketing tab and the Drilling tab of the
Vector Operation parameters.

A top view drawing is present (no other views), in which dl loaded curves
will bedrawn in gray.

Button to open dialog ltems visible for Set Graphicaly, in which
you can select which items should and should not be included in this drawing.
It will be clear that item "Vector curves" now cannot be switched off.

Button Toolpaths will show (and if needed first caculate) the
toolpaths in this top-view drawing Pressing the button again will agan
removethetoolpaths from the drawing. This is of course possible only after
one or more curves have been selected.
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The use of buttons Previous view and Next view will be known from the
Toolbar.

@ The leftmost button on the second row is the Select button. It is
one of the five buttons to set the current M ouse function. Four of these are
known from the Toolbar, this leftmost button is the most important button
in thisdialog. When it is active you can select acurve by pointingthe cursor
at it usingthe mouse: when pointing correctly the curve will turn purple, for
" selectable" . You then can sdlect it by clicking its color will then change
from gray to black, for " selected" .

To add more curves to the sdecting you need to keep the Shift key (on the
keyboard) pressed (if not a next click will undo the previous selection).
Undoing the sdection can be done by clicking on the white background
(unless the Shift key is pressed).

On thethird line DeskProto will show how many curves have been selected.

Not dl curves can be selected:

- Profilingwill not accept singe points

- Pocketing will accept only closed curves

- Drilling will accept only sinde points, +-signs sized equd to the cutter
diameter and circles that equd the cutter diameter.

Curves that arenot acceptable will be drawn in light gray, for " can not be
selected"” .

A very handy tool is available under tab CAD Layers. Here dl layers in the
available Vector dataarelisted (if any), with alight bulb icon that can be used
so show or hidethe curvesin thet layer.

M any DXF files contain lay ers, meant to make it easier to access the data by
viewing a it layer by layer. Like in this DeskProto sample file
2D _DpBeerTray.dxf : one layer contains al contours, the second layer
contains dl text. Viewing the curves in this didog per layer makes it very
easy to select the correct curves, as curves tha need the same settings
typicaly will have been grouped in onelayer.

Notethat these CAD layers are completely unrdlaed to the Roudhing layers
that DeskProto uses when roughing.
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Settings | CAD Layers
Strategy
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Under tab Settings you can set the most important parameters for that
toolpah type the above image from left to right shows the settings for
Profiling, Pocketingand Drilling. These are the same as present in the Vector
Operation parameters, making them aso available in this didog will alow
you to quickly seetheresultingtoolpaths for any setting

4.3.11 Set Profiling tabs

IV Edit Profiing Tabs

===
B C=IET
el [l Bl (5
[ Cabauste 1solpatre
Set tab sze and add tabs
Mumber of taba
Tab length
@ Percentage of
s e ol
Fived

Tab heght
& Ppercentage of
material height LI

Fived
Austn positoning dstance
@ Percentage of
cutter diameter
Fived
Autn positoning dstance overrides
| Massmum rusmber

[ Generate sutomatealy

Mouse pasition
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When machining a 2D vector profile in sheet material you can set the depth
of the toolpath equa to the materid thickness, making a cut that goes
completely through the sheet. When cutting a closed profile this will result in
aseparated part: the materid inside the profile no longer is connected to the
rest of the sheet.

When the materid is clamped only t it's corners, that separate part will be
completely loose, may go wild, and can be damaged and/or cause damage.
Which is of course an unwanted situation.

DeskProto offers Profiling tabs to solve this problem. Such tab keeps both
sides of thetoolpath connected by raisingthe cutter for asmall section of the
toolpath, leaving a smdl bridge of materid tha later can be manualy
removed. The two images above clearly illustrate how this works: Ieft the
toolpath, right asimulation.

Thistab pageis about Vector tabs, made by changing the machining depth in
a 2D toolpath. Not to be confused with Geometry support tabs, made by
adding small blocks to the geometry .
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The didog Set Profiling Tabs alows you to set the number of tabs, the
location of each tab and thetab size. You can open this didog on the Profiling
page of the Vector Operation Parameters. The drawingwill show atop view
of dl vector curves, with the selected curves drawn in black. Profiling tabs
can be set only on curves that have been sdected for profiling, in the same
operaion. The location of atab is shown by ablue dot, see the screenshot
above.

The buttonsin thetop right corner offer the following options:

== Button to open diaog ltems visible for Set Graphicaly, in which
you can select which items should and should not be included in this drawing.

It will beclear that item "Vector curves" now cannot be switched off.

lkl Button Toolpaths will show (and if needed first caculate) the
toolpaths in this top-view drawing Pressing the button again will again
remove the toolpaths from the drawing.

+

lll Button Add tab will be active as default when you open this diaog.
It sets the mouse function to adding tabs: move the cursor over the drawing
to highlight one of the black profile curves (it will become violet) and left-
click: on tha location ablue dot will be added on the profile.

lil Button Delete tab sets the mouse function to deeting tabs: move
the cursor over the drawing to highlight one of the existing blue circles, then
left-click in order to removeit.

lﬁl Button M ove tab sets the mouse function to M oving tabs: move
the cursor over the drawing to highlight one of the existing blue circles, then
left-click: while keeping the mouse button pressed you can move the blue
dot. M ovingis possible only aongthe profile curve.

The meaning of al other buttonsis the same as on the main screen, so needs
not explanation here.

Other options on theright side of this dialog:

Tablength

The length of the tab is the distance adong the curve dong which some
materia will be left. That is not the same as the length of the devated
toolpath fragment: that needs to be incressed by the cutter radius on both
ends.
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You can set thetab length ether as a Percentage of the cutter diameter (so it
will work for any size cutter and any size part), or as a Fixed distancein mm
or inch.

Tab height

The height of the tab is the thickness of the remaining materid. Easiest is to
define this thickness as a Percentage of the sheet thickness (so of the
materid block height), second option to define it as a Fixed vaue. A
thickness of 0.0 (or 0%) is not permitted, and thetab may not be higher than
the material block (so max percentageis 100%).

The above options have shown how to manualy set support tabs. It is aso
possible to make DeskProto set tabs automaticdly, using the following
paameters:

Auto positioning distance

The distance between two tabs: DeskProto will automatically set tabs aong
each sdected profile using this distance. Here again you can ether use a
percentage (of the cuter diameter) or afixed value.

Auto positioning distance overrides

In some cases one auto positioning distance is not enough, for instance when
the operation contains both long profiles and short profiles. DeskProto
dlowsyouto set a Minimum number of tabs per profile to make sure that
even the shortest profile gets (for instance) two tabs, and/or to set a
Maximum number to prevent along profileto get to many tabs.

The defaults for the above parameters can be set in the Default Vector
Operation parameters (Options menu): on tab Profiling a button "Set..." is
present to set the default vaues for support tabs. That button will open the

Default Profiling tabs dialog.

Generate automatically
This button will make DeskProto remove dl current tabs and set a complete
series of tabs based on the parameters that you selected.
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4.3.12 Default Profiling tabs

- -
IV Default Profiling Tabs Lé]
Tab length Auto positioning distance
@ Percentage of @ Percentage of
cutter diameter 200 cutter diameter 2000 [k
) Fixed 0.00 | mm | Fixed 0.00 | mm
Tab height Auto positioning distance overrides
@ E’n?artceerli-:laﬁn;;; i 50 % [ Minimum number |0
“) Fined 0.00 | mm [ Maximum number |0

m [ OK ] I Cancel I I Help I

h

The use of Profilingtabs is explained on the help page for didog Set Profiling
tabs.

In that didog they can be set manudly or be generated automaticaly using
the auto positioning parameters. offers.

It isaso possibleto set Default profiling tabs (on the Profiling page of the
Vector operation parameters). To generate default tabs DeskProto will aso
useaset of tab parameters. This didlog Default Profiling tabs alows you to
set the parameters for these default support tabs.

It can be accessed viathe Default Vector Operation parameters

The parameters are the same as in didog Set Profiling tabs and you can find
al relevant information on that Help page.

These same default parameters are the default vaues when opening didog Set
Profiling tabs.

4.3.13 Surface Sampling Refinement

The DeskProto toolpath calculations for Geometry data are based on a Z-
aid, and the size of the grid cdls sets the precision of the toolpaths. For
every cdl inthegid aZ-valuewill be caculated for the geometry (surface) at

Page 208



DeskProto Reference Dialogs

that location: the surfaceis sampled. In other words the DeskProto dgorithm
is based on Surface Sampling.

In the Geometry Operation parameters you enter the Precision as “ Distance
between toolpaths’ and “ Stepsize dong toolpath”. The smalest of the two
will be used as Gridsize (cel size) of the Z-grid. While in most cases this
works OK, sometimes it is needed to overrule this default and use a smaler
Gridsize. This is caled subsampling or sampling refinement, as per toolpath
point more than one geometry position will be sampled. This didog can be
used to define the Refinement factor.

You can reach this didog by using the button Settings on the Strategy tab of
the Operation parameter dialog (not available for dl strateges).

V! Surface Sampling Refinement Lé]
Refinement factor
Il {no refinement, fits most cases) = default - I

{Changing this factor, influences calculation time)

[ QK H Cancel H Help I

L

The Surface Sampling Refinement dialog alows you to fine-tune the gridsize
or caculation precision. The higher the Refinement Factor, the more accurate
the toolpaths and the longer the cdculation time (quadratic). A refinement
factor 1 will result in a Z-grid with a gridsize that equals the settings for
Distance between toolpaths and Sepsize aong toolpath. A Factor 2 will
double the Z-grid resolution for both X and Y, so will subdivide each grid cell
into 4 smdler cdls, etc.

Note 1: This settingis in fact only meant for advanced users, to be gpplied in
special circumstances only !!
Notethat higher factors will mean much longer caculation times!

Note 2: The default factor as said is 1 (None). However, for strateges
Waterline and Contour Only the default factor is 3 as this is needed to
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achieve smooth toolpaths. This explains why the caculation times are longer
for those strateges.

4.3.14 Set Freeform Area

r P Set Freeform Area of Operation 'Een’ of Part "part’ E@ﬂ‘
DoEEEEEEw
63

Pl'aa] ] o] stjral]y I

[ Import from file... ]

I Generate contour ]

Uge right mouse button
to finish a polygon

Material block of current part

X |-0.00 53.90 mm
Y |0.00 90.20 mm
Z |-28.88 -0.00 mm

Area of current operation

X [0.00 53.90 mm
Y [0.00 90.20 mm
Z -28.83 0.00 mm

Mouse position

X [37.56 mm
Y |106.95 mm
Z |not applicable mm

Display translated coordinates

[ Ok ][ Cancel H Help ]

%

A Freeform areais meant to save machining time by exactly defining the area
that needs to be machined. This area can be defined in this didog, by creating
a closed (freeform) contour line in the Top view of the part. In the image
above one of the visible items is a orange rectange: this shows the M aterid
Block. The Freeform area needs to be completely inside this rectande. For
this contour you can dso set aMin and a M ax Z-vaue, the result is called a
Freeform area. You can reach this didog by using the button “ Set Freeform”
on the Areatab of the Operation parameters didog.

On theright side of the drawing four rows of buttons are present.
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Iil Thefirst button will open didog Items visible for Set Graphicaly,
in which you can sdect which items should and should not be included in this
drawing.
The use of the other buttons on the first row will be known from the
Toolbar.

The four buttons on the second row will aso be known from the Toolbar.
M ouse rotation is not present: this didog only used the six main views.
Together with the third and fourth row these are the mouse function buttons,
of which just oneis active (pressed).

Theeght buttons on the third row are new, these are the drawing tools used
to graphicaly draw and/or change the area. These are mouse function buttons
as wdll: of these mouse function buttons (13 in tota) only one is active at
any time. You will seethat the shape of the cursor changes when you select a
different mouse function button.

¥ hu

Adjust Boundary of aFresform contour: you can move the points and
the sides of the contour by draggng with the mouse. Watch the cursor

to seeif you will dragapoint or aline.

Add new point to Freeform contour: click with your mouse to add a

point. The closest side of the closest polyline will be split up into two

new sides.

@ Del ete point from Fresform contour: click with your mouseto delete a
point. Watch the cursor when moving the mouse: when a minus sign

shows you are on target.

Draw an Ellipse as new Fregform contour: click the left mouse

button, move the mouse and release. The dlipse (can be a circle too)

that is drawn is in fact a polyline. When you press the shift button

during this input DeskProto will lock horizonta and verticd 1:1,

forcingacircle.

Draw a Rectangle as new Fregform contour: click the left mouse

button, move the mouse and release. This function is in fact aso

present in therectangular area dialog. When you press the shift button

during this input DeskProto will lock horizonta and verticd 1:1,

forcing asquare.

El Draw a Polyline as new Freeform contour: each mouse click will add
onepoint. The polylineis dways closed. End the function with a right
mouse-click.

@ Delete aFreeform contour.

o

[

=
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@ Move a Freeform contour: simply pick and drag the complete contour
line.

These buttons are only active in the Top view and the Bottom view. In the
other views only theMin Z and the Max Z level can be graphicdly set. You
can dso set the ared's Z-vaues by entering them in the Z edit boxes. The
boundaries of the current part are shown to assist you, so are the coordinate
vaues of the current mouse position.

Button Select contour from project is available only when in the project
one or more Vector files have been loaded, and when a least one closed
vector curve is present. When you check this option you will see tha the
vector curves in this project are added to the drawing, drawvn in gray. Light
gay for open curves (cannot be used here), and dark gray for closed curves.
Position the cursor on such closed curve and it will turn purple, click to select
and it becomes black. Sdlecting more than one curve is possible by keeping
the Shift key (on thekeyboard) pressed while selecting

This Sdect button is the thirteenth mouse function button.

The buttons on thefifth row are Undo and Redo. The fresform area didog is
theonly placein DeskProto that offers Undo functiondity, as while drawing
this functiondity is more needed than when working with settings in dialogs.

El Undo thelast action using any of the drawing buttons.
El Redo thelast action that was undone

Nine levels of Undo are supported plus one levd of Redo, so a tota of 10
situations is stored.

Thefregform areais defined by its contour, whichisa2D vector curve. Using
the buttons described above your can draw a new contour. Other options are
to use an existing curve and to make DeskProto generate acurve.

This contour lineto define the fresform area can beimported froma 2D DXFE
file. The button Import from File ... will open a standard File Open diaog
to browse the correct file. This can be very handy in case you can export
your 3D geometry and a2D contour from the same CAD program.

A very powerful option is offered by button Generate contour: DeskProto
then will automeatically generate a fresform area contour that follows the
outside contour of the current geometry. This will aso work for multiple
geometries, and for geometries that contain holes.
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The Freeform area supports multiple contours: so you can draw more than
onefregform areain this dialog.

Nested areas are supported as well: The outer contour defines an areato be
mechined, the inner contour defines an area to be skipped. And inside the
inner contour you can again draw a new outer contour, and so on. See the
illustration below.
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4.3.15 Set Center

( D Set Center of Operation Top surfaces' of Part 'Part’ l G | )
EeuEEE =

Center

X 26,95 mm

Y 43.13 mm
Mouse position

X |26.44 mm

¥ (101.79 mm

Display translated coordinates

[ 0K ][Cancel][ Help ]

h

In order to caculatetoolpaths in a circular, spira or radid toolpath a Center
point is needed. For these strateges the center point can be set in the
Operation parameters > Srategy tab > Detail settings: hereyou can enter the
X and Y coordinates for this center point. At that same location you can aso
press the button Set in order to open this didogto graphicaly set the center.
The center point may be located outside the area to be machined, even
outside the material block.

Thedidogis in fact dmost identica to the other didogs for graphica input:
Set Areaand Set Freeform Area
Only thefunctiondity is different, and is in fact very limited:

M ouse function Set Center dlows you to click a point to set the
XY coordinates for the center point. The large + sign in the drawing shows
the current location of the center point. This only worksin the Top View and
in the Bottom View: in any of the other views only one of both coordinates is
changed when dlicking.

Thefirst button will open didog Items visible for Set Graphicaly,
in which you can sdect which items should and should not be included in this
drawing.
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The use of the other buttons will be known from the T oolbar.

4.3.16 Operation Start/End Settings

I Operation Start/End Settings léj
Before operation commands After operation commands

User defined User defined

| Move Z-axis to  100.00 mm | Move Z-axis to  100.00 mm
Move Y-axis to |0.00 mm Move Y-axis to  |0.00 mm
Move X-axis to 0,00 mm Move X-axisto  |0.00 mm

| Move A-axisto 90,00 dear. V| Move A-axisto  0.00 degr.
Move B-axis to degr. Move B-axis to degr.
User defined User defined

WARNING:
You need to be very careful here, these extra movements may damage your part, cutter and or machine.

(Chaining, in previous versions in this dialog, now can be setin the Project parameters dialog.)

[ K. ] | Cancel | ‘ Help |

L

This dialog is meant for advanced users only, as you can conclude from the
warningin red text.

It enables you to add extra command lines to your NC program file, both at
the Sart (so just before the caculated toolpath of this operation starts) and
a the End. For instance to let the cutter travel to some safe position after
finishing the operation. Or to let the A-axis rotate to a certain ange before
starting to machine the operation.

You can reach this diaog by pressing the button "Settings" for start/end on
the Advanced tab of the Operaion parameters didog, for dl three types of
operations (Vector, Geometry and Bitmap).

Up to seven Before Operation commands (or Start commands) can be

specified. These will be written as extra lines in the NC program file, just

before the toolpath of this operation starts. Each line is optiond, and will

only be written when checked (so checking none will mean that no Start

commands are inserted) :

e User defined can be used to issue any command, like for coolant or for
some other device. Note that the line will be written exactly as defined in
this edit box: so take care what you enter ! You need to know the language
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that your machine requires: this line will not be translated by the
postpr ocessor .
We advisethat this option be used only by advanced users!!

e Move Z-axis to adds aZ-movement command to the NC file: to the
specified position (in mm or inches) in workpiece coordinates. Note that
these lines are written to the file in the same sequence as present in the
didog first the Z-movement, and then the X, Y and A movement.

e Move Y-axisto adds aY-movement command to the NC file: to the
specified position (in mm or inches) in workpiece coordinates.

e Move X-axisto adds a X-movement command to the NC file: to the
specified position (in mm or inches) in workpiece coordinates.

e Move A-axisto adds acommand to rotate the A rotation axisto Ange
degrees.

e Move B-axisto adds acommand to rotate the B rotation axis to Ange
degrees.

o User defined 2, see the explanation given above.

Note: thefive M ove-to commands are not available for some machines. A
machine that away s needs three coordinates per command without
specifyingwhichisfor X, Y or Z cannot accept aline with for instance only
aZ-axis coordinate: it won't know for which axis it is meant. For such
machines al M ove commands will be gray ed out.

Note: The A-axis and B-axis commands are available only when the machine
for this part has such rotation axis defined in its machine-definition, if not it
will begrayed out. So theillustration aboveis made with afour-axis machine
sdected: the B-axis is not available.

Thesetwo rotation commands are used for indexed machining: machininga
part from severd sides, usingthree-axis machining for each side, with a
rotation in-between. For instance the N-sided milling wizard uses the A-axis
start command for this am: milling from four sides will involve four
operaions, each time with a90 degreerotation in-between. It is advised to
also useaZ-axis command in that situation: to make the cutter move upward
beforethe A-axis starts rotating

The seven After Operation commands are the same as the Before
commands just described, only these will be written to the NC file after the
toolpath of this operation.

In the four edit boxes for User defined an extra feature is hidden: you can
enter new lines when needed, to creaste a multi-line command. Entering the
string“M\N” will start anew line.
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An dternative use for the User defined fields is to write one (or more)
comment lines with information for the machinist. For instance telling
which cutter needs to be loaded.
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4.4 Libraries

44.1 Machine
I Machine @
MName IS0 plain G-codes - mm
Filename isogode-mm

Postprocessor [ISD plain G-codes - mm

Working area
¥ 1000.00 mm
Y 1000.00 mm

Z 500.00 mrm

Dimensions

Collet diameter

20.00 mim
Spindlespeed
Minimum 1000 rpm
Default 2000 rpm
Maximum 20000 rpm

Advanced settings...

Feedrate
Minimum 1 mm/min
Default 1000 mrm/min
Maximum 10000 mm/min
Miscellaneous
Machining time
correction factor .00
Number of tools 1
[ o

l [ Cancel

] [ Help

h

The dimensions and speeds in the screenshot above are for a "generic”
machine, to be used for any machine that runs on 1SO G-codes. When you
use this machine definition you will need to change most of this values to
match the properties of your own machine.

TheName is the name that will gppear in any DeskProto dialog for sdecting
a machine. It needs not be the same as the filename: use a name that clearly
indicates which machine y ou mean. Each machine must have aunique name.
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The Filename will be used to store the machine definition, using the file
extension .M CH . When editing an existing machine y ou can no longer change
the Filename. You can dso add and remove machines by adding and removing
M CH files to/from the DeskProto Drivers folder (as set in the Preferences).

The Postprocessor you select for this machine will be used to make the
actual NC programs: see the Postprocessor library. The postprocessor is the
most important settingin the machine definition, as it determines the format
of each NC fileto bewritten.

M ost other values you enter in the M achine dialog are in fact less important
as they will be used only to check whether the parameters entered later do
not exceed the machines' capabilities. So these values do not influence the
resultingtoolpath (only the collet diameter does, and some of the Advanced
Settings).

The Working area is used for vadidation, to see if dl the toolpaths will fit
within the reach of the machine. Also, when drawing the working area of the
machine abox of these dimensions is drawn.

The Collet diameter as defined a the Dimensions section is used for the
Collet collision check: to prevent the collet from damaging the mode.

The Feedrate and Spindle speed Min and M ax vaues set here are used to
vadidate the speed settings in the operation parameters. The default values are
used when selecting a different machine for a project: the speed vaues for dl
its operations then will be set to these defaults. In case your postprocessor
uses a feedrate command for rapid movements, tha rapid feedrate is
determined by the maximum feedratethat is set here.

The Machining time correction factor is exactly what its name suggests: a
factor that is used for this machineto multiply the theoretica machining time
with in order to get an estimated real M achiningtime. This factor hasto be a
vaue larger than 1.

The Number of toolsisthe number of tools that this machine can store and
select automatically. Only machines that have an automatic_toolchanger
should use this. This option is dso used for vdidation only.

The Advanced settings button leads to the Advanced settings.
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4.4.2 Advanced M achine Settings

P Advanced Machine Settings [&J

4th axis
Has rotation axis (CNC-controlled A-axis) I ----------- E
o]
Distance to working table of machine 100.00 mm e
A-values may exceed 360
[ wirite ¥=0in first movement command for rotary machining
[] Machine with 4th axis parallel to ¥ (swap % and Y coordinates in the NC file)
Use

command for this 4th axis (so also swap A and B)

m

5th axis

[ Has second rotation axis (CNC-controlled B-axis)

[] Rotation axis has tilt option (to be set manually) DI ----------- E
Distance to rotation axis 0,00 | mm

Milling strategy settings

[ strip curved movements at constant ZHevel /

I Ok H Cancel H Help ]

h

This didog is a part of the M achine definition of DeskProto, and can be
reached via the Advanced Settings button on the M achine definition diaog
The advanced settings configure the availability and dimensions of the
optiona A and B rotation axes.

4th axis:

The A-axis is a device that rotates the part during machining, meaning that
you can machine from al sides. Image it like aroast that is rotating above a
barbecue. Such 4th axis is avery common option on CNC milling machines.

Theoption Has rotation axis needs to be checked in order to make rotation
axis machining available for this machine. If not, the option "Use rotation-
axis" in the Pat parameters will be grayed out, and in the Sart/End
commands no A-axis commands are present.

The Distance to working table of machine is the distance between the
actua rotation axis center line and the machine table below: this vaue
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determines the maximum block diameter (or in fact radius) that still can be
rotated on this machine.

On many machines the rotation axis can only revolve a limited number of
times, and has to then rewind. Either because of mechanica limitations or
because of software limitations. Other machines alow you to keep rotating in
one direction: you then can check the option A-values may exceed 360
degees. Note that the ange vaue tha is sent to the machine will then keep
growing (for instance after 100 rotations it will be A = 36000 degrees).

Rotary machining in DeskProto in fact only uses three axes: X, A and Z: in
the NC file no Y-coordinate will be present. This means tha before starting
such NC filethe cutter needs to be moved to Y=0: exactly above the rotation
axis.

Theoption Write Y=0in first movement command for rotary machining
adds this movement to Y=0.0 to the NC file. The default is that this option is
NOT checked, as the movement can be dangerous: it will be done a the
current Z-level, and if the Z is too low it might drive the cutter straight into
the block. So when using this option make sure that the cutter is positioned
high enough to let the cutter move over the block.

A-axis B-axis

The 4th axis in DeskProto by default is an A-axis, so arotation axis that is
pardld to the X-axis.

However, on many desktop machines therotation axisis pardld to Y, as tha
will dlow alonger rotation axis for these machines. You can use DeskProto
on such machine by checkingthe option Machine with 4th axis parallel to
Y (swap X and Y coordinates in the NC file). Checking this option will
add an extra Orientator cubeto your drawing:
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| —

[ |

X
In DeskProto On your machine

(X and ¥ swapped)
ROTATE PAN Z00M

Thetwo orientators match the two machines as shown above. The orientator
on the left shows the situation in DeskProto, which an standard machines
equals the situation on the machine. When the X and Y coordinates are
swapped the NC file will be conform the orientator on the right: with the
rotation axis pardld to Y. These orientators are visible only when the item
has been checked in the [tems visible diaog.

Formally speaking such rotation axis paradle to Y is caled aB-axis. However,
many machine suppliers still usethe A coordinate value to control it (as it is
the 4th axis). When you have checked the option to Swap X and Y
coordinates DeskProto as default will keep writing A-coordinates. Checking
Use B command for this 4th axis (so also swap A and B) will make
DeskProto use B-coordinate values instead.

For the 5th axis DeskProto supports two different ty pes.

Thefirst typeof 5th axis is a CNC controlled B-axis: so an axis identica to
the 4th axis, but then parald to Y instead of pardld to X. You can enable
such 5th axis in DeskProto by checkingthe option Has second rotation axis
(CNC-controlled B-axis). When both the 4th axis and this 5th axis are
configured theresult is a five-axis milling machine. DeskProto only supports
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five-axis machines where the part rotates (so not machines where the cutter
rotates) that have atrunnion style configuration.

The photo above shows such trunnion style machine: the two rotation axis
units are built on top of one another. On the photo is seems that the small
rotation axisis pardle to Z. That can be essily fixed though: when the large
rotation axis turn 90 degrees the result will be one axis pardle to X and one
pardld to Y. In DeskProto the workpiece zero point needs to be set on the
exact location when the two rotation axes intersect.

In DeskProto this 5th axis can be used for indexed machining, using Start
commands in the Operation parameters.

The second type of 5th axis is absolutely not common: a Rotation axis tilt
option. Only afew machines support this (the Roland JWX-10 and M DX-
40). As theicon on the didog shows the complete 4th axis unit will be tilted,
like a draw-bridge being opened. As this rotation is around the Y-axis,
technically spesking this is a B-axis rotation. The advantage is that when
meachining a ring this rotation alows you to dso machine the inside of the
ring. Notethat DeskProto only supports manually controlled tilt option.
For more information and a photo see the Tilt option tab of the Operation
paameters.

If this option is not checked, the option "Userotation-axis tilt option" in the
Part parameters will be gray ed out.

One extra parameter is available for this option: the Distance to rotation
axis which sets avertica distance between the A-axis and the B-axis (see the
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illustration). For the machines with this tilt option tha we know this
distanceis 0.0 however other machines might exist that need such distance.

The third advanced machine setting is an optimization for the toolpaths:
Strip curved movements at constant Z-level. This optimization makes the
NC file shorter by deleting someintermediate points on thetoolpath.

Each toolpath is built using a large number of short straight lines, the length
on each line-segment determined by the Sepsize dong toolpath. A long
straight toolpath will dso have been caculated as a series of segments, and
for such straight movement in fact al intermediate points can be skipped: one
long line will result in the same cutter movement. This optimization for
straight lines is done automaticaly in DeskProto.

This easy gpproach is not possible for curved toolpaths like Circular and
Spird, as DeskProto does not support arc movements. A circular toolpath
aso is built using alarge number of short straight lines, however here deleting
apoint slightly changes the toolpath. Sill when machining a flat horizonta
surface such smdl changes do not matter at all.

For some machines deleting points will make the movement faster and aso
smoother, as the controller of that machine does not have enough caculation
power to cdculate each smal movement in time to keep the machine on
speed. The result will be a non-smooth, slow movement. For such machine
you may check this option, then DeskProto will delete haf of the points on
the circular toolpath. The result will be a faster and smoother movement of
the cutter.

Notethat for some other machines checking this option will have a contrary
result and make the movement slower. This will happen for machines with a
very fast controller, tha checks the ange between two consecutive line
segments on thetoolpath and only keeps up speed in case these segments are
amost pardld. Deeting intermediate points will increase the ange between
the remaining line segments and force the machine to slow down. So for these
machines you should not check this option.

4.4.3  Postprocessor

The postprocessor determines the format of each NC file to be written.
Comparethis with aprinter driver: it translates the contents of a print file to
the language that the printer understands. Same for the postprocessor: each
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machine manufacturer uses his own language for NC files (even when an 1SO
standard is followed), and the postprocessor translates to that language.

This didog dlows you to configure a postprocessor to write exactly the
language that y our machine requires.

The postprocessor diaogis divided into 7 tab pages.

General settings
[ IV postProcessor [é]1

General |513rthnd IMouement | Rapid | Feedrate | Spindlespeed | Toolchange

Mame 150 plain G-codes - mm

Filename |izogcode-mm

[ Line numbering MC-program-file
2 [T Masimum size 1 Kb
N Extension IS0
Mew line decimal values Decimal character
2 1 2 3 4 © Point
E 13 10 0 0 @) Comma

o e ][ o

e

The Name isthe namethat will appear in any DeskProto diaog for selecting
a postprocessor. It needs not be the same as the filename: use a name that
clearly indicates which postprocessor you mean. Each postprocessor must
have a unique name.

The Filename will be used to store the postprocessor definition, using the
file extension .PPR . When editing an existing postprocessor you can no
longer change the Filename. You can aso add and remove postprocessors by
adding and removing PPR files to/from the DeskProto Drivers folder (as set
in the Preferences).

When the output file needs Line-numbering, you can switch it on the
checkbox. In this group you can define:
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e Start at line - first linein the NC file with aline number

e Start command - command to be written before the actud line number
(normally an "N")

e End command - command to be written after the actud line number
(normaly empty for nothing)

e Start value - thefirst number to beissued

e Increment - the difference between subsequent numbers (so an increment
of 5will result in line numbers 1, 6, 11 etc).

e Leading zeroes sets the number of positions to be used for the line-
number: a vaue O (default) will output the number only, like in N123, a
value of 5 will make DeskProto use 5 positions, resultingin N00123.

e Findly the option Stop at line makes it possible to have one or more
unnumbered lines a the end of each file For a 0 entry dl lines are
numbered, for 1 the last line is without number, etc. Only un-numbered
End command lines (see next tab page) are possible, so the Sop vadue may
not be larger than the number of End-commands on the next tab page.

In NC-program File, setting a Maximum size is needed for some very old
milling machines, like for instance a Deckd Didog 4. These machines need to
completely read the NC file before they can start, while at the sametimethey
have avery limited interna memory (say 256 Kb). For such a machine the
NC program file has to be split up into parts no larger than 200 Kb or so.
After applying this option DeskProto will automaticaly split the NC-
progam file into a series of files, which will be named like this: name,
name#2, name#3 etc.

The Extension (file-extension) is used for every NC program file that will be
crested using this postprocessor. It does not influence the contents of thefile,
just thefile' s name.

The vaues you enter a the New line decimal values group will be put
behind every line of the output file. Default these are set to the vaues
13,10,0,0 which will do for dmost any machine. The value 13 stands for
carriage-return, the value 10 stands for line-feed, and the vdues which are 0
will not be used by the postprocessor (unless followed by anon-zero vaue).

Do not touch these vaues unless you are absolutely surewhat your are doing
!

TheDecimal Character will be used for any real number in the NC program
files written. For instance the X -coordinate value 3% will be output ether as
3.50 (decimal point) or as 3,50 (decima comma).

Start / End Settings
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This page contains two editing windows called Start commands and End
commands. Here you can enter the lines that every NC-program must start
with, and thelines it must end with. This may include things like turning on
the spindle motor, setting the units to metric or imperia, and other goba
functions. Please look a an existing postprocessor for an example. Also
looking in an existing NC program file that works OK on your machine is
helpful here.

The screenshot above shows a number of stat commands and end
commands. That is not needed: for simple G-code in most cases one start
command is present ("%") and one end command ("M 30", which stands for
Program end).

M ovement settings

The Tab page M ovement determines the format of al movement commands
inyour NC program, which will be 99.99 % of its contents.

Each movement (so each line in the NC file) is built by a Start command,
some Coordinates and an End command. To see their effect: just look a the
Exampl e lineto seewhat will happen when y ou make a change.

The Start command (in the screenshot above "G01") determines tha this is
alinear line interpolation command, the Coordinates determine the required
end position of this (linear) movement.

M ost machines do not require an End command.

The option Only for first movement makes the Movement command
'modal": after being given once it stays valid until a different command is
gven. Asaresult the Sart command will not be repested every line.

Each of the Coordinate vadues for X, Y, Z (and A, B) may be configured
separately. A and B are between brackets as these are not used for three-axis
machines.

A Start command and an End command can be defined for each coordinate.
For instance a character like X, Y or Z to determine the axis, or a comma to
separate the coordinates. Do not confuse this start command for one
coordinate with the Sart command for the complete movement command.
Samefor thetwo types of end-command on this page.
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Positions gves the minimum number of character positions to be used. So if
unitsis set to 7 and the output is 3.000 two spaces will be added, making the
result in this example 'X 3.000'.

Decimals gives the number of units to be written behind the decima point
(or comma), so this affects the precision of the output. This precision will
dready be gpplied when drawing the toolpaths on the DeskProto screen. As
adefault for mm 3 decimas are used, and for inch 4.

The output of DeskProto is ether in mm or inches (whichever you
configured). When your output should be in any other unit you can change
the Factor for the X, Y, Z coordinates. For instance a Factor 1000 will
output the coordinate in units of 1/1000 mm or inch. The factor can aso be
used to reverse the direction of the axis: by entering-1.00 instead of 1.00

Last option for the coordinates is the Default: that vaue will be used when a
coordinate is Required (see below) however when DeskProto does not yet
know acoordinaevdue. A Default field may be either empty (used for most
machines), anumber (which will beinterpreted as coordinate vadue, written to
the NC file conform the specifications in the column above), or a string
enclosed with quotes (which will be literaly copied to the NC file, for
instance "X 6p", for Datron machines). So note that 0 and "0" will be treated
differently.

Write only if changed means that coordinate values are only written in case
changed. So when only Y has been changed DeskProto may write a command
like"G1 Y20.0", meaningthat the values for X and Z will remain the same for
this movement.

Also sign positive values adds a"+" in front of every positive coordinate.
Skip trailing zeros makes the fil€s size smdler, by removing any
insignificant zero in a coordinate vaue. For instance 3.400 becomes 3.4 and
3.000 becomes 3. Again please use the exampleline to see what will happen.

Usingthe Order/Required edit field you can change the order of the X, Y, Z,
A and B coordinates in the output. Each of these five characters should be
present in this edit box, and dl exactly onetime.

In this same field you can make a coordinate vaue Required, by adding a +
in front of the character. So when you enter +X+Y+Z+AB this means tha X,
Y, Z and A are required. This is needed for machines where the position
(sequence) on the lineindicates the axis for which each coordinate is meant.
For instance"G1 X10 Z10 A 180" on such machine without the required field
would become "MOVE 10, 10, 180", which would send the Y to 10 and the Z
to 180. With the required field the result is "MOVE 10, , 10, 180" (note the
extracomma). What will bewritten for the missing coordinate vaue depends
on the setting on line Default, as just discussed.
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As Distance unit group you can choose between mm and inches for the
coordinate vaues to be converted to. M ake sure that your machine uses the
same units: for some machines y ou need to explicitly gvethe command G 70
(inches) or G71 (mm). You can do so a the "Stat commands' of the
Sart/End tab page. This postprocessor setting is independent for the Units
settingin the DeskProto Preferences.  This makes surethat inch workers still
can use ametric machine, and the other way round.

The Angle unit is only used for rotation axis machining (degrees or radians),
so it does not apply if your machine does not have arotation axis.

The (A) and (B) columns and the Angle units are only used in case a4th axis/
5th axis is both present and selected. For three axis machines you can just
ignore these columns.

Rapid Settings

Rapid movements are used to save milling time by moving as fast as the
mechine can travel. These are used by DeskProto for positioning moves
abovethetop of the materid block. Rapid movements can be achieved ether
by using a specid Rapid Start command, or by first changng the feedrate
and then using the norma M ovement command, a the maximum feedrate
of the machine. This maximum feedrate value can be changed a the M achine
didog

The option Only for first movement makes the Rapid command moda:
after been gven onceit stays valid until adifferent command is given.

Feedrate settings:

Feedrate commands will only be output if the option Use is switched on.
Theoption Write only if changed will be on for most machines: if not the
feedrate will be output on every movement line.

Theeffect of usingthe Start-command and End-command can best be seen
by looking a the exampleline a the bottom of this tab page.

An invisible specid option is available in the fidds Start command and End
command: you can enter new lines when needed to create a multi-line
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Feedrate command. Entering the string “"\N” will start a new line, and
entering the string “ V" will again output the actual feedrate vaue.

For Instance: enteringthe string” F M\VAMN G” in the Start command edit box
(the actud Feedrate valueto be output is 500). will cause DeskProto to write
atwo-line Feedrate command as follows:

F 500

G 500

Positions stands for the minimum number of positions that are occupied by
thevdue of the feedrate.

Decimal s stands for the number of characters behind the point (or comma).
A Factor is needed when on the DeskProto screen and in the NC file
different units are used. For instance a Factor 1000 will output a number that
is 1000 times larger than what DeskProto shows. For instance 50000 instead
of 50 mm/sec)

TheMethod settingis self-explanatory .

The settings of Units are only used to be ableto show the correct unitsin the
didogs, whenever you have to enter a feedrate. DeskProto does not
"understand" them, it just copies the number that is set in the Operation
parameters to the NC program file.

The correct feedrate for rotation axis movements (so cutting movements that
aso include arotation of the A-axis) is a difficult issue. In standard G-code
thefeedrateis define only as linear speed, so agood controller should use the
linear feedratethat has been set and then cdculate how fast the rotation axis
needs to rotatein order to reach the prescribed speed. That is a difficult task
though, as the length of arotary movement depends on the distance to the
rotation axis. Unfortunately most machines cannot make such calculation.

DeskProto offers two dternative methods for rotary feedrate:

Use inverse time feedrate for rotary movements - instead of the speed,
specify the time needed for the total movement. DeskProto knows the length
of the movement, so it is easy to cdculate the tota time to complete this
movement at the prescribed feedrate. The machine then can set the correct
speed for each of the moving axes. This is the best option: so in case your
controller supports inver se time feedr ate select this option !

Use angular feedrate for rotary movements - specify the rotary feedrate
in degrees per time unit. This solves the feedrate issue for movements that
only include an rotation axis movement, however for combined movements
(rotation axis + linear axis) the problem will persist.

Only one of both options can be checked (or none). In case one of these
optionsis checked in extra tab page will appear in the postprocessor didog
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"Rotary feedrate". Both options - so both extratab pages - will be explained
below.

Inverse Time Feedrate settings

This tab page will only be visible when on tab page Feedrate the option "Use
inverse time feedrate for rotary movements" has been checked. It concerns
thefeedrate for cutting movements tha include arotation of arotary axis.

When settingthe feedrate in linear/time units it is difficult to determine how
fast the rotation axis needs to rotate, when using angular/time units it is
difficult to determine how fast the linear axis needs to move. A good solution
is to instead define the time that may be used for the total movement.
The controller then can easily caculate how fast each of the axes needs to
move.

The Time for each movement can essily be caculated as Distance / Linear
feedrate

Important is that when roughinglay ers are applied the (linear) Distance to be
machined will be measured at the M aximum Z of the current roughing layer.
This is needed as the linear speed through the materid a that Z-level will be
(much) higher than for thetip of the cutter.

For historic reasons the parameter for this option is not the time but the
inverted time (1 divided by thetotd time).

Inversetimeis amodad command: it needs to be switched on and off.

The Switch commands can be defined here:

- the On command in standard G-code is G93.

When switched on every movement command needs to contain a Feedrate (or
rather time) vadue.

- the Off command in standard G-codeis G94 (in fact this is the command
to set Linear feedrate).

For Units only the Time unit can be selected: either minutes or seconds.
The settings for Command and for Method are identica to those on the

Feedrate page.

Angular Feedrate settings
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This tab page will only be visible when on tab page Feedrate the option "Use
angular feedrate for rotary movements" has been checked. It concerns the
feedrate for cuttingmovements that include arotation of arotary axis.

Some meachines require the feedrate for rota'y movements (either for
movements tha only rotate the A-axis or for movements tha combine a
rotary move with alinear component) to be set in Angle per time units.

On this pageyou can set the Units to be used:

for the Ande ether degree or radian

for the Time either millisecond, second, minute or hour.

After selecting this option DeskProto will convert the linear feedrate (set in
the Operation parameters) to an angular feedrate. Important is that when
roughing layers are applied the (linear) Distance to be machined will be
messured at the M aximum Z of the current roughing layer. This is needed as
thelinear speed through the materia at that Z-leve will be (much) higher than
for thetip of the cutter.

In caseyour machine aso support the Inverse time feedrate (see above) that
method is preferred, as the Angular feedrate method is not accurate for
movements that combine arotary and alinear component in one movement.

The settings for Command and for Method are identicd to those on the
Feedrate page.

Spindle speed settings

Spindle commands will only be output if the option Use is switched on.

Theeffect of usingthe Start-command and End-command can best be seen
by looking a the exampleline a the bottom of this tab page.

An invisible specid option is available in the fidds Start command and End
command: you can enter new lines when needed to create a multi-line Spindle
command. Entering the string “"\N” will start a new line, and entering the
string“M\V” will again output the actua spindlespeed value.

For Instance: enteringthestring “ SMVMN R” in the Sart command edit box
(the actud Spindle speed vaue to be output is 8000). will cause DeskProto
to write atwo-line Feedrate command as follows:

S8000
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R 8000

Positions stands for the minimum number of positions that are occupied by
thevaue of thefeedrate.

Decimals stands for the number of characters behind the point (or comma).
A Factor is needed when on the DeskProto screen and in the NC file
different units are used. For instance a Factor 1000 will output a number that
is 1000 times larger than what DeskProto shows. For instance 50000 instead
of 50 rpm)

The Method settingis sef-explanatory.

The Units to be used cannot be set: for the Spindle speed the unit dways is
RPM (Rounds per M inute, of Revolutions per M inute).

Toolchange settings

DeskProto will creste one NC program file for one part. However, for every
operation a different cutter can be used, so in case you are using different
cutters in one part (which would mean in one NC program) you have to
define what should happen at atool change. Sdlect one of the three options.

Use change-command in NC program can be used in case the milling
machine is equipped with an automatic tool change system (ATC =
Automatic Tool Changer). To define the actud command you can use one,
two or threelines, as some controllers require separate lines to select the next
cutter and to actudly load it. For each of these lines you can sdect whether
or not the Tool Nr has to be present on the line. The Example line on the
bottom of this didogwill show the result.

Intheillustration above two lines are used, each mentioning the tool number
(thisisjust an example command: actua commands will differ per machine).
Thefirst line ("T1 M06") is pretty standard G-code: T for the tool number
to beloaded, and M 6 to start the ATC operaion. Note the space just before
the“M 6”. For many G-code machines this first linewill be sufficient. On the
second line "G43 H1"sets the tool length compensation for this next cutter,
which for this machine gpparently is not done automaticaly. "Z1.0" after
G43 movesthe cutter to Z=1.0 for a visual check of the tool compensation,
and "M 08" switches the Coolant on. As you can see you can configure the
postprocessor to meet your own preferences.
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The same specid options M\V and MN as just described for Spindle speed
(scroll up to find it) are available here as well, so if needed you can use more
than threelines.

Note:

For this method be sure that the ‘number of tools' of the machine is set
correctly. You can do that in the M achine didog. Also be surethat the cutters
that you usein DeskProto have the correct "Number in maching' parameter.
You can set that in the Cutter didog You aso have to check if the correct
cutter is indeed loaded on this position of the machin€'s tool changer:
DeskProto just loads Tool No “N” without knowing if it is indeed the right
cutter.

Use pause-command in NC program lets you change the cutter manualy,
however within the same NC program. The Pause command will stop the
machine for this purpose. You must define the pause command in the pause
field. For most machines such command is not available though. It needsto be
aspecia Pausefor toolchange command: a standard Pause will only wait for
the prescribed time (which is dangerous when changng a tool) and will not
alow tool length compensation (needed because the new cutter will have a
different length).

Use new NC program will cause anext NC program to be created. If your
machine does not support atool change or if you do not know, it is best to
choose new NC program file. After ending the first file you can then change
the cutter, correct the zero position for the length of the new cutter, and start
the second NC program file.

When writing such multiple NC program file, names for the subsequent files
will be automatically generated by DeskProto. In case you chose the name
Test.nc and the two operations were called Roughing and Finishing, then the
first file will be cadled Test#1 Roughingnc and the second file
Test#2_Finishingnc

Note:
Use new NC program is the safest, and thus it is the DeskProto default for
this option
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444  Cutter
f P Cutter [é]w
Mame Ball nose, radius 1 = diameter 2 mm|
Filename |Ballr1
Type Dimensions Preview
_ Flat Free length 25,000 mm -
@ Ball Shaft diameter 3.000 mm
_ Ball with flat tip Slope angle 20,00 degr.
_) Conic: (V-bit) Flute length 8.000 mm
_) Conic with fiat tip Flute diameter 2.000 mm
~) Conic with ball tip Cutting length 6.000 mm
Tipdiameter |  |mm l
Multiple diameter Cutting angle degr.
Speeds Automatic tool changer
Maximurn spindlespeed 30000 rpm Mumber in machine
[ Automatically set speeds when selecting this cutter 2
Spindlespeed rpm
[ oK ] I Cancel J I Help I

b

The Name isthe namethat will appear in any DeskProto dialog for sedecting
a cutter. It needs not be the same as the filename use a name that clearly
indicates which cutter you mean. Show in this Name whether you mean
radius or diameter for any number (you will forget if 'Bal6' means R6 or
D6). Each cutter must have aunique name.

The Filename will be used to store the cutter definition, using the file
extension .CTR . When editing an existing cutter y ou can no longer change the
Filename. You can also add and remove cutters by adding and removing CTR
files to/ffrom the DeskProto Drivers folder (as set in the Preferences).

DeskProto offers six Types of cutter, that are variants of three basic types:
flat (square cutter), conic (sharp point), and bdl (balnose cutter). Both conic
and bal can be gven aflat tool-tip, conic can be gven a bdlnose tooltip as
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well. Depending on the ty pethat you select, some of the Dimensions might
be disabled. For example aflat cutter does not have a cutting ande.

For each typeyou can check the option Multiple diameter, to define a tool
of which the shaft (the part that fits in the collet chuck) is thicker than the
flute (the part that actudly cuts). This is a commonly used model for small
cutters. When correctly defined, DeskProto will make sure that the thick
shaft does not damage y our model at vertica surfaces.

Just look at the drawing in the Preview to see the cutter that you have
defined.

The image below gves an exlanation of most terms used for the
Dimensions.

Shaft diameter

COLLET
T \i
Slope angle
7 Cutting
" angle
Free length
Flute ,
length
Cutting
length

%___Tip Diameter

Flute I]iameter_,-/r

TheFree length isthe length of the part of thetool below the collet. So this
is not the tota length of the cutter. The free length is not constant, as it
depends on how far you insert the cutter in the collet. DeskProto uses this
parameter only for the collet collision check. In the Preview image the free
length is shown by ahorizonta black line.
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The meaning of Shaft diameter will be clear. For singe diameter tools the
Flute diameter is identica to this value. In order to support 1/8 inch (3.175
mm) cutters with aDeskProto set on metric, al dimensions in this didog can
be set with 3 decimals accuracy

The Slope Angle is available only for multiple diameter cutters. It defines
thetransition between the thick shaft and the thinner flute, which for most of
these cutters has aconica shape.

The Flute length is only available for multiple diameter tools, as it is the
length of the small diameter part which is caled the flute of the cutter.

The Flute diameter (or flute diameter) is thenomina diameter of the cutter,
used for the caculaions (do not confuse Diameter with Radius!). It is only
available for multiple diameter tools, as otherwise it is the same as the shaft
diameter.

The Cutting length isthelength of that part of thetool that actudly cuts: it
will be used to calculate Layers as the tool may not sink into the materia
degper than this value. In case you do not select Roughing then DeskProto
will automaticdly do so for the first Operation. In the Preview image the
cuttinglength is shown by ared color.

TheTip diameter is the diameter of the flat tip for cutter types with afla
tip, and the diameter of the flat balnose tip for Bal/Conic cutters. So for
instance aBdl/Flat cutter with diameter 6 and tip 4 will have aradius 1 left
(thistypeof cutter sometimes is caled bull nose).

A specid cutter type can be defined by choosing “Bal with flat tip” and
setting the Tip diameter larger than the Flute diameter (which normdly is
nonsense). This creates a specid cutter type “Curved tip” as a result. The
preview drawing shows what will happen.

The Cutting angle is for conic cutters only: it is the ande between the
cutting edge and the center-line of the tool (so the ‘grinding and€'). Do not
confuse this with the ‘included ange' that is aso used. You can aso use this
parameter to define specid tapered cutters having a draft ange of say 3
degess.

Hereas wdll: just try and look what happensin the Preview.

The Preview shows you the currently defined cutter-definition in a drawing,
which isavery convenient help when settingthe parameters in this didog A
preview can of course only be drawn when a correct set of dimensions have
been entered first (for invaid setting a red cross will be drawn). The area in
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dark red shows the cutting length, the horizonta line & top indicates the
collet and thus shows the free length.

The Number in machine indicates on which position of the Automatic Tool
Changer this cutter needs to be loaded. So this is used only when your
machine supports automeatic toolchange. The number will be used for any
toolchange command written in the NC-program file.

Important:

This number can be different for each machine and even for each situation, as
the operator has to load the correct cutter in the correct location.

The Maximum spindlespeed is used only for vaidation of your projects
(some larger cutters may not rotate a high rpm as these are insufficiently
balanced).

The option Automatically set speeds when selecting this cutter may be
very handy when you have standard milling conditions. For instance when
you dways machine in wax (jewelry wax models) you may want to dways
use the same low feedrate and high spindle speed for a certain thin cutter.
Then you can define these two speeds here, and in the Operation parameters
DeskProto will automaticaly set these vaues for Feedrate and
Spindlespeed when this cutter is selected.

Note that for the Feedrate DeskProto will just copy the number that you
enter in this dialog to the NC file, without understanding it's units. So when
enter "10" and use this cutter on a m/min machine the feedrate will be 10
m/min, on a mm/sec machine it will be 10 mm/sec. A large difference !
DeskProto could show the units used by your current machine, however that
would gve a fase sense of security as they would be vaid for that machine
only.
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4.5  OpenGL warnings
451 OpenGL driver: version

- y
7 DeskProto - Warning (3]

i OpenGL driver version not optimal

Your current Windows display driver supports OpenGL Version 21, However, DeskProto
works best using OpenGL Version 3.0 (or newer). We advise to update your display driver.

Using your outdated driver DeskProto will still work, however not at its full potential:
- Limited graphics capabilities (no retained mode rendering, no anti - aliasing)

- Poor performance

- Unable to print

This warning may also occur when working on a virtual machine or via remote desktop, in
that case a driver update is pointless.

V| Always show this message.

IZ@ZI Click here for help

e

DeskProto uses a graphics language called OpenGL to display gaphics
information (adrawing) in its View Window. T his language has been defined
long time ago, and over the years dready many new Versions have been
defined, each time adding extra functionality to the language. DeskProto needs
OpenGL Version 3 or newer, when your driver version is too low this
warningwill be shown when the program is started.

When this warning is gve you can continue using DeskProto, however a
some points the graphic behavior will be beow standard. The advise is to
download and instal a new driver for your graphics card. You then need to
find out the brand and type of your graphics card, visit the website of the
card manufacturer and there look for a driver for your type card. In most
cases you can download drivers in asection cdled Support or Download.

In caseyou have achoice, select thedriver that supports OpenGL.

Like for dl AMD Graphics cards (formerly ATI), where you can choose
between downloading

1- the Catay st Software Suite

2- theWDM Integrated Driver

Here you need to select the Catayst suite, as the obsolete WDM driver
(Windows Driver M odd) does not support OpenGL. Windows then will fall
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back on its old software renderer (OpenGL V1.0) to create the graphics,
which misses some features and will also make DeskProto very slow.

Important to know is that usingthe button "Update Driver” in the Windows
Device M anager does not dways find thelatest driver ! So you need to check
the card manufacturer's website.

A big advantage of OpenGL is tha it makes hardware implementation
possible: let specidized hardware on the card do graphics calculations,
making it much faster than using software. The more expensive your graphics
card, the more can be done by hardware, and the faster al graphics will be
displayed.

An important feature is the Retained mode rendering, as mentioned in the
warning text. This means that the complete 3D scene is stored in the card's
gaphics memory, using a 'vertex buffer'. So in order to change the
viewpoint, the software only needs to send the new camera position to the
card, therest will al be done in hardware. You can imagine that this is much
quicker than again sending the complete scene to the graphics card for each
change (which is called Immedi ate mode).

Vertex buffers are available from OpenGL V 1.5

A few OpenGL rdaed setting can be found in the Preferences. In case of a
limited driver not al functions will be available.

45.2 OpenGL driver: extensions

D DeskProto - Warning &J

i OpenGL extension missing
Your graphics card does not support sufficient OpenGL extensions for this option,

Downloading a newer OpenGL compatible display driver might help.
For more information see the Help file.

| Always show this message.

IZ@] Click here for help
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DeskProto uses a graphics language called OpenGL to display gaphics
information (adrawing) in its View Window. T his language has been defined
long time ago, and over the years dready many new Versions have been
defined, each time adding extrafunctionality to the language. DeskProto needs
OpenGL V3 or newer.

Apart from these differences between various versions the OpenGL language
supports "extensions": extrafunctiondity that is not required and thus may
and may not be present.

A few features are present in DeskProto that depend on such extension: if
not present the function cannot be executed and this warning diadog will be
shown. This concerns thefollowing features:

- Print Image (Eile menu)

- Show paints (Items visible)

- Generate Contour (Sat freeform ares).

The above warning will be shown when one of these functions is caled.

Some other features will simply be disabled (grayed out) when the required
extension is missing.
For instance Anti-diasing (Advanced Preferences).
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4.6 Initial Personal Settings

Please choose one of the machines shown below

[ 150 plain G-codes - mm

Before you can actually use DeskProto, you should first select a default
machine, In case your machine is notin the list, press the Help button for
more information,

Please choose a measurement unit [y
E. Lo 2
@ mm

= . o 1
@) inch (AR

Which project type do you want as your default project?
() Vector: most of my projects will use 2D files (DXF/EPS/AT)
@ Geometry: most of my projects will use 3D files (STL/OXF)
() Bitmap: most of my projects will use image files (BMPJGIF/IPG/PNG/TIF)

This didogwill be shown only once: when DeskProto is started for the first
time after it has been installed.

You have to sdect the Machine that will be used as the machine for every
new project. Click on the arrow to show the list that you can choose from.
When your machineis not listed: read further below.

DeskProto asks you to select a Machine, so not (like many other CAM
programs) a Postprocessor. In DeskProto the postprocessor is one of the
settings in the machine definition: when selecting a machine you aso sdect a
postprocessor. Advantage of this construction is that several machines can
share the same post processor.
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The second question asks to set the Measurement unit you want to use
within DeskProto: mm or inch. All user-interaction will show this unit, and
al CAD-daa files will be loaded using this unit (because in most of the
CAD-files the units used are not specified).

Third question is about the Default project that you want to configure.
DeskProto offers three different ty pes of machining

- Vector: load a 2D drawing file and make the cutter follow curves in a
drawing

- Geometry: load a 3D geometry file and generate toolpaths to creste that
shape

- Bitmap: load abitmap image, convert it to a3D relief can generate toolpaths
to machineit.

Sdecting one option here tells DeskProto which type of project to open as
default New project: the other two types remain available. Sdect the type of
project that you expect to be using most.

This default type can be changed later by editing the Default Part (Options
menu) and changng thetype of operation that is present.

What to do when your machineisnot listed ?

Thisisavery common situation (as the number of machine builders and the
models that they produce is dmost infinite), and in most cases it is easy to
solve. Pleasefollow the threeinstructions given below.

1. Look if you can find adifferent model made by the same machine builder.
In most cases a machine builder uses the same NC file forma for al
machines, so you may expect that the resulting NC files will be OK for your
mechine as well. Try to run an NC file, and if positive proceed to "Add
machine" below.

Important: when you look for your machine in the dphabetica list you dso
need to look under the Manufacturer's name. For instance the M agc7
mechineislisted as"REDT - MAGIC-7", and the High-Z machines are listed
as"Heiz High-Z"

2. Look if you can find a generic machine definition for the controller or
control software that you use. Like for the M ach3 control software one of
the machines caled "M ach3/M ach4 based machine", or for the EdingCNC
controller the machine caled "EdingCNC based maching'. Try to run an NC
file, and if positive proceed to "Add machine" below.
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3. M ost machines will run on NC files written in standard G-codes. G-code
is the officid standard for NC files, defined by 1SO (the Internationa
Sandards Organization). Unfortunately each machine builder has developed
his own flavor of this standard, and not al G-code files are compatible. Still
when your machine runs on G-code, you have agood chancethat it will work
when you select the machine caled "1S0O plain G-codes'. Try to run an NC
file, and if positive proceed to "Add machine" below.

In case the above three options do not work and you have problems
configuring a machine definition and a postprocessor, fed free to send us an
emal: we can assist | We are dway's happy when we can add a machine to
thelist thisway.

Add machine. When atest is positive then you can add your own meachine
to thelist as follows:

Options > Library of machines > OK on warning > Sdect the machine that
you tested with and press button Copy. Now in the M achine didog gve the
new copy aproper name and filename. M ake surethat you do not change the
postprocessor. Enter the correct dimensions and speeds, if needed add a
rotation axis in the Advanced machine settings. For more information use the
Help button of the M achine didog.

When your machine has an optiona rotation axis it is possible tha the
machine-definition in DeskProto does not have that option checked. It is easy
to add it in the machine definition (see the previous paragraph), on the
Advanced settings page.

Thedefault M achineis stored in the Default Project, and can be changed later
by choosingthe option Default Project Parameters from the Options menu.
The measurement unit will be saved in the Preferences. You can later change
this settingin the Preferences dialog (Options menu).

The default project type as said can be changed by editing the Default Part
(Options menu) and changingthetype of operation that is present.

Theseinitid settings will be stored per user of the computer, so any new user
will seethis dialog when he/she starts DeskProto for thefirst time.
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4.7 Edition select

Select the edition you want to start

(") Free Edition
offers basic functionality, for 1 part and 1 operstion
) Entry Edition - in trial mode
multiple parts and operations, roughing, pocketing, drilling
) Expert Edition - in trial mode
offers all 3-axis opticns, induding many strategies
@) Multi-Axis Edition - in trial mode
also offers support for 4-axis and 5-zxs machines

The trial cross in the NC file
can be removed by buying a license.

You will then receive a key that
you can enter in the activation dialog.

DeskProto is offered to you as Freemium software:
you arewelcometo use the basic functionality DeskProto free of charge, the
advanced features are available as premium extras.

Four different Editions are available:

e Free Edition

e Entry Edition

e Expert Edition

e Multi-Axis Edition

of which thefirst is free while for the other three you need to buy alicense.
TheFreeedition allowsyoutodso Trial (evauate) the higher editions: when
running in trial mode the resulting toolpath will leave a Trial cross
(waermark) on each part that is machined.

The Free Edition is avalable for anyone free of charge, without any
obligations attached. It's functiondity is limited, still it offers al you need for
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basic CNC machining Profiling toolpaths based on Vector Data, Parale
toolpaths over Geometry Data, and machining rdiefs based on Bitmap data
In the Free edition a project may contain maximum one pat and one
operation.

Many parameters as described in the Help file are not available in the Free
Edition. Sill the most important parameters are there, and for many users
this free CAM program will be al they need.

The Entry Edition is the lowcost version of DeskProto, offering limited
options, a avery low price.

A few important extra options are present (added to the Free edition):
Pocketing and Drilling for Vector operations, and Roudhing for dl three
operaion types. Projects adso may contan any number of parts and
operaions.

The Expert Edition includes dl parameters, except for the rotation axis
options. So thefourth axis and the fifth axis are not availablein this edition.

The Multi-Axis Edition is the most complete version: dl parameters are
present, and so arethe A-axis and B-axes rotation axes.

M oreinformation about higher editions can be found in the Uparade didog
An edition comparison table can be found on www.deskproto.com

A licensefor ahigher edition can be activated in the Activate didog.
After activation your license this Edition select diaog will no longer be
displayed.
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4.8 Start Screen

This is @ DeskProto 7.0 Multi-Axis Edition
Licensed to: Delft Spline Systems
Dealer license: Not For Resale!

Open recent project Start new project Other tasks
C: ramCata\De. . \Insoles. dpj Use wizard + Open sample project
C:\ProgramDat. .. \SampleRing. dpi Use dialogs: Visit website:
C:\ProgramD. .. \Botte-RotAxis. dpj Vector project (20) Read tutorial (web)
C: [, .. ictureFrame. dpj Geometr: ject (3D View tutorial videos (web)
C:\sersVe...\Bottle-TrialCross. dpj Bitma i elie: Visit user forum (web)

|| Use samples folder

The DeskProto Sart Screen shown above is a help to quickly start the task
that you need.

You can open the Sart Screen viathe Eile menu (File>> Show Start Screen).

A keyboard shortcut is available as well: Ctrl + B (B for "Begn", asthe S
aready is used).

It will first show the Edition that your are running,
next your Name and Location (as owner of the license),
and thetype of License, with therestrictions that apply (of any).

Three groups of tasks are presented:

e Open recent project

o Sart new project

e Other tasks

Each linein thesethreelistsis alink that will directly start that task.
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Recent projects will be available only when you have used DeskProto V7
before. In this didlog only the latest 5 projects will be shown. Command
Open will dlow you to open any project fileby browsing one.

Starting a New project can be done ether using the Wizard interface or the
Didogbased interface.

Default choicefor this didlogis to start a New project using the Wizard: that
iswhat will happen when you simply press the Enter key (indicated by the
icon at thisling). Thisisthemost convenient option for novice users.

The difference between Vector/Geometry/Bitmap projects is explained on

page New project.

The DeskProto Setup has instaled a number of Sample projects and
Sample geometries on your PC. Including some grest geometries like the
DeskProto picture frame: seethelessons in the DeskProto Tutoria book.

Conform M icrosoft's specifications the Samples have been instdled in the
\ProgramData\ folder, which may not be essy to find as it is a hidden folder
and its location is different per Windows version. Sorry about that,
unfortunately for standard users other locations are not permitted by
M icrosoft.

Using the checkbox Use samples folder you will dways be able to find the
sample geometries.

Inthe Other tasks section, Open sample project makes it essy to find the
sample projects.

Theother three 'other tasks' require an Internet connection, as they will start
your browser and open aweb page.

The checkbox Show this start screen on startup makes this screen
autometically appear a each start of DeskProto. After having de-selected this
option, you can still access the Start Screen using the command Show Start
screen in the File menu.
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4.9  Viewpoint

'l -
7 Viewpaint l&
Em  X¥-rotation }75.00 dearees
¥-rotation 30.00 degrees
Z-rotation 7.60 dearees
EC@  X-panning i pixels
¥-panning ] pixels
[ S— Zooming 100.00 Yo
Ok ] [ Cancel ] [ Help
L%

The View menu command Viewpoint -> Custom... displays the Viewpoint
dialog, in which you can change the settings of the active view, that is the
settings for rotation, panning and zooming. In fact this is setting the Camera
position.

Shortcuts:

Toolbar:

Mouse Right-click in aview, and sdect the Viewpoint item in the shown
context-menul.

In this didog you can change the point of view from which you look a the
curves, the geometry, z-grid, toolpath etc. You can set the vaues exactly,
using the keyboard. The rotations are executed in the order X, Y, Z. The
effect is the same as when using mouse rotation, pan and zoom or when using
the thumbwheds.
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Note:
These values do not change the toolpaths, they only change the Camera
position. To rotate/pan/scae the part to be machined you should go to the

Transform tab page of the Part Parameters dialog.
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4.10 Views Layout

IV Views Layout [&J
1
5] 1 .
1 T ] =
1]z
3 4 F R
z T
tlz]3 [3] 1 [F| oe
[4] (7]
K ] | Cancel | ‘ Help
L

In this dialogyou can change the Layout of the View Window: the way it is
filled with Views. It is possibleto show 1, 2, 3 or 4 Views & the same time,
as shown in the didog Each of these Views can have different settings for
Viewpoint and Items visible. All these settings will be stored in the project
file.

The two layouts a the right automaticaly set the viewpoint for al views.
Those are the ones with the characters T, F, R and the term DEF, where ‘T’
stands for Top view, ‘F stands for Front view, ‘R’ stands for Right view
and ‘DEF’. stands for Default view.

Such alayout is very handy to get a quick impression of what a new part
looks like.

Note:

In aLayout with more than one view, one of the views will be the current
(active) view. You can make a view current by clicking your left mouse-
button inside the view: observe the blue line that appears around the active
view. The thumb-wheds, view buttons and view commands apply only on
the current view.
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411 ItemsVisible

-
D0 Ttems Visible [
General CAD Data
Title Vector curves <==== [ Show points e
DeskProto sample project Geometry, rendered r [] show downward faces 0
. -
View orientator ' [] Geometry, wireframe @ Remove hidden lines [[j
[ 7] Working area of the miling machine [ | [C] Geometry, points
Bitmap _— Translucent
CAD zero-point
] i L
Parts
Material block | T [] Transhucent [ T
Warkpiece zero-point *
[ simulation I_[)
Operations
. #= Roughing [F] Z-grids
. = Finishing ]
. == Contour (not in Entry Edition) [T z-grids rendered ﬁ
dummy Toolpaths g [] show points
Tet =
Areastobemachined  [].| [ Translucent @

[ ok ][ concel |[ hep |

In this didlog you can select which items will be included in the View
Window.

Four groups of items are present: Generd items, types of CAD-data, items
about the complete Part and items that are different for each Operation. In
front of each item you find a checkbox: checked means Visible, not checked
means not visible.

Three General items are present:

TheTitle will be displayed on the screen and on the printed view, in the top
left corner of the View. You can type atitle in the edit box shown, if that is
empty checking Title does not make adifference.

The View Orientator is the coordinate system icon (green cube with axes)
displayed in the bottom Ieft corner of each view. It helps you to understand
from which direction you are looking a the geometry. This green cube does
NOT indicate the zero point.
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For machines with a4th axis pardld to Y (option Swap X and Y coordinates
in the NC file checked in the Advanced M achine settings) two View
orientators are drawn.

TheWorking Area can be drawn, which is the working area of the machine
sdlected for this part. Of course DeskProto does not know where you will set
the workpiece zero point on the machine, so it will draw the part exactly in
the middle of theworking area. This will give a good indication how the part
relates to the machine. The working area for your machine can be set in the
M echine diaog.

The second group shows al CAD-data items:

The Vector curves are al curves that are loaded as
Vector data The curves are drawn in gray, only
when a curves has been sdlected in one or more
vector operations it will be drawn in black.

~ £ Vector curves in DeskProto are dl polylines: the
== curveis built as a series of straight line segments.
= The sub-option Show points will indicete the end
of each of these straight lines with a smal point in
the drawing. As you can seein the letter D (image
on theleft) no points are present on straight lines.
In aRendered geometry drawingdl trianges of the
geometry definition are made "solid" with color.
This offers a good understanding of your geometry,
soit isthe default way to draw dl Geometry data

The sub-option Show downward faces will assign a
different color to any trianges that are facing down
(in other words: of which the norma has a negetive
Z-component). This option makes it very essy to
check for Undercuts (areas where the cutter cannot
resch), and to optimally rotate your geometry to
reduce undercuts.
In a Wireframe geometry the triandes of the
geometry are drawn with lines.

e it is possible that you can't see the geometry very
““{ well because dl the lines are confusing.
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In such case the sub-option Remove hidden lines
can be useful. This removes the lines of triandes
that are hidden (obscured by other trianges).

In aPoints geometry only thethree vertices (corner
points) of each triange are drawn.

Bitmap concerns the Bitmap image that has been
loaded. For large bitmaps DeskProto will display &
simplified version (256x256 pixels) of the bitmap, in
order to speed up drawing.

The sub-option Translucent draws the bitmap
imagein atranslucent way, maintaining visibility of
the items behind the bitmap tha otherwise would
remain hidden.

The CAD zero-point draws agray orientator cube
with three axes (as shown on the Ieft) on the point
where in the orignad CAD-data the zero point is
located.

The group that includes the Parts-related items is the smalest:

¥
@
*

®

TheMaterial block is drawn in orange lines. For standard three-
axis machining this is a rectangular block, for rotation axis
machining the block is acylinder.

The sub-option Translucent draws the surfaces of the materia
block in a translucent color (the same orangelbrown as used for
the lines). This will show the block more clearly, maintaining
visibility of the CAD-datainside.

The Workpiece zero-point orientator again is a small cube with
three axes, drawn in dark blue and showing the position of the
zero point on the machine. The position of the Workpiece zero
point can be changed on the Zero point tab of the Part
Parameters. Default position (as shown left) is on the
front/left/top corner of the materia block.

The Simulation checkbox dlows you to add a Smulation of this
Part, which will clearly show what the resulting modd will look
like. Checking this box will display the complete block of
materid and show the Smulated Operations didog Here dl
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operaions for this pat are shown, and you can choose the
operaions to be processed in the simulation.

The last group shows the items that are different per Operation. So the
selection of items in this group may be different per Operation. It is for
instance possible to show thetoolpaths of Operation Roughing and not show
them for Operation Finishing, while both operations are visible,

Inthelist of Operationsyou can changethe visibility of each Operation by
clicking on the lamp icons (just as in the Project treg). Yelow (lamp on)
means visible, gray (lamp off) means invisible. A red lamp indicates an error
status for that Operation.

In thelist you can dso Sdect one or more Operations: making the line blue
(mesaning selected) by clickingon it. Two or more operations can be sdected
by keeping the Control or the Shift button depressed when clicking. The
Operation Items that you will check and uncheck will gpply ONLY to the
selected operations.

When you have selected two operations and someitem is checked for one and
not checked for the other, the checkbox will show asquareinstead of aV, like
in theillustration abovefor the Toolpaths.

When you check the Z-Grids checkbox the Z-arids

; " of the visible operations will be shown. The Z-gid

/ P is an intermediate representation of the geometry

LT that DeskProto uses for it's toolpath caculations.
The Z-grid will bedrawn in lines.

The same Z-Grid will be show for option Rendered

Z-Grids. Now the Z-grid is drawn as a rendering, so

you can clearly see that it is a 3D bar gaph

representation of the geometry.

When you check the Toolpaths checkbox the
Toolpaths of the visible operations will be shown.
- Thetoolpath that is drawn is the same toolpath that
will be sent to the machine if there are any
problems it should be possible to detect them now.

oL G Toolpaths in DeskProto are dl polylines: the path is
% built as a series of linear interpolaions ("G1
movements"). The sub-option Show points will

N indicate the end of each of these straight movements

with asmadl point in the drawing.
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When checked the Operation areas will be shown:
the rectangular bounding box of the operation in light
geen lines. The sub-option Translucent draws the
sides of the area in a translucent green color. This
will show the area block more clearly, maintaining
visibility of the geometry inside.

The colors that are used for the various items in the example drawings above
are the DeskProto default colors. These can be changed in the Colors tab of
the DeskProto Preferences.

For dl line drawings default fog may be gpplied to simulate depth, which can
be set on that samelocation.
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4.12 Part Information

Part Information @
Material | Geometry | Vector | Bitmap |
[mm] Min Max Delta
X 0.00 261,92 261.92
¥ 0.00 250,25 250,25
i -13.00 0.00 13.00

LIse translated coordinates

[ Close ] I Help w

Depending on which ty pes of CAD datahave been loaded in the project, one
up to four tab pages are shown.

Each tab shows the Boundaries and Dimensions ("ddta’) , ether for the
complete part or for that type of CAD data

All coordinate vaues and sizes are shown for the Part that results when the
Part parameters have been gpplied (scding, rotating, etc): these vaues are
vdid for the NC program file to be written and on y our milling machine.
Only in case checkbox Use translated coordinates has been un-checked the
find Part translation (as set on tab page Zero-point) will not be applied.

You can find the Min and M ax values as present in the orignd CAD-data
using button File info in the Project parameters.

Material:

The dimensions of the part as it will be machined. This is important
information for you, as these are the dimensions of the Block of materid that
you haveto prepare.

Vector:

The bounding box of al Vector curves tha have been loaded. For the Z-
vaues the machining depth is used that has been set in the Vector operations
for this part. The deformation caused when projected on a 3D geometry is
not shown.

Geometry:

The bounding box of dl Geometry datathat has been loaded.

Bitmap:
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The bounding box of the Bitmap relief that will be created. The deformation
caused when projected on a3D geometry is not shown.

In al TAB pages coordinates are gven for Min, Max and Delta. The min
and max part values are handy when setting the workpiece zero point on the
machine, the delta vaues (dimensions) can be used to prepare the block of
materid to be machined.

This dialog can stay open whileyou are workingwith the project.

Thedidogcan beviewed in two way's; as the smal diadog box with tab pages
(shown above), or as alarge didog box with dl the information visible a the
same time (shown below). You can switch easily between those two ty pes of
dialogs by pressingthe button at the bottom on theright side (the smal black
arrow).
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Part Information

Material
[mrm] Min Mane Delta
X 0.00 261.92 261.92
Y 0,00 250,25 250,25
Z -13.00 0,00 13.00
IUse translated coordinates
Geometry
[mrm] Min Max Delta
X 0.00 261.92 261.92
Y 0.00 250.25 250,25
Fi -13.00 0.00 13.00
Vector
[mrm] Min Max Delta
X 06,96 194.96 128.00
Y 12,00 28.00 16.00
Fi -0.30 -0.30 0.00
Bitmap
[mrm] Min Max Delta
X a0.96 130.96 100,00
Y 91.62 158.63 67.01
Fi 0.00 2.00 2.00
[ Close ][ Help
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4.13 Estimated Machine Time

( IV Estimated Machining Time [&J’
Mumber of Operations 3
Total length of Toolpath 29663 mm
Theoretical Machining Time 32 minutes and 58 seconds

For your machine the correction factor is 1.20,

so the estimated real Machining Time is 39 minutes and 34 seconds

Clase ] | Help

| Always show this dialog after calculating toolpaths

A

With this option you get arough estimation for the machining timethat it will
take to creste your pat. Be advised tha this indeed is a very rough
estimation, as the actud time will beinfluenced by many factors.

Theoreticdly spesking calculating the machining time is very essy:
DeskProto knows both the length of the toolpath and the feedrate (machining
speed), so length divided by feedrate results in atheoretica machiningtime.
However, the red machiningtimeis influenced by many factors:

o How long does the machine' s controller calculate for one linear
interpolation (cdculating the separate speeds for each axis, acaculation
that is needed for every movement) ?

o Doesthemachine keep up its speed (look-ahead buffer), or does it stop or
slow-down in-between each two movements ?

e How fast can the machine accelerate and decelerate ? (especidly important
when stopping or slowing down after every movement).

o How fast isthe datatransfer from computer to machine ? (if you are using
a9600 baud serid linethis factor will seriously slow down the process).

e Doesthetoolpath consist of small movements or long straight lines ? (in
thefirst caseit will in fact not even reach the desired feedrate as the
distanceis too short to accelerate to full speed).

So the resulting redl machining time cannot even be correctly predicted for
one particular machine, as it will vary considerably depending on the
characteristics of thetoolpath.
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DeskProto will convert the Theoreticd machining time to an estimated Red
M achining Time by multiplying by a machine dependent correction factor.
As previously noted, this results in arough estimation since the actud time is
aso dependent on the toolpath characteristics. The correction factor can be
set a the M achine didog (Library of M achines). In order to fine-tune you
can time afew toolpaths and correct this factor accordindy .

This didogwill automaticaly pop up immediately when atoolpath has been
caculaed.

In caseyou do not likethat: remove the checkbox before "Always show this
diaog after cdculatingtoolpaths”.

You can makethis didog (re-)appear by selecting Estimate machining time in
the Create menu.
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4.14 Simulated Operations

Operations to Simulate @

Chedk all / none

uﬂd Reughing
[7] 2= Finishing
[l E’ﬂ Dummy

[ 22 Text

[ Close ] [ Calculate ] [ Help ]

This didogis visible when a Smulation is visible on screen
Removing this diaog (red cross or button Close) will make the Smulation
invisible.

You can open this simulation dialog by :

- pressing the Smulation button on the Toolbar (after which you can see that
it is pressed)

- using the Cdculate Smulation command in the Create menu.

- switchingthe simulation on in the ltems visible didog.

DeskProto will calculate asimulation in 3D, so you can rotate, pan and zoom
it just like any other item on screen.

The simulation is made for the complete part. This Smulated Operations
didog will pop up in which you can sdect which operations should be
included. When no operations are included the simulation shows the complete
block of materiad. After checkingan operation to beincluded you will need to
start acdculation to seetheresult. Removing an operation from the selection
causes the complete simulation to be reset.

Option Check all / none offers an easy way to include resp remove al
operaions in one click. When some operations have been selected and some
have not, this checkbox shows a small blue square, like shown in the image
above.
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You can set the Smulation parameters in the Part parameters didog

Closing the Smulated Operations diaog, again pressingthe Smulation button
and switching the simulation off in the Items visible didog will al make the
simulation disappear from the view.
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4.15 Machine Check

( IV Machine Check I&1
[

&

Make sure your machine is ready to receive the toolpaths

Send ][ Cancel ][ Help

b

This diglogwill be shown by command Send NC-program file to machine and
Send current toolpaths to machine, both in menu Create > Extra.

It will bedisplayed to ask you if the machineis ready: material loaded, cutter
loaded, zero poaint correctly set, machine ready to receive data

After pressing Send DeskProto will start sending, and the machine may start
cuttingimmediately .
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4.16 File not found warning

IV} DeskProto - Warning ﬁ

I Could not find path to CAD file

C\DoesMotExist'Bottle.stl
Found a file that might be the one you need

- Use the alternative location
C\ProgramData'DeskProto 7.0\5amples\Bottle.stl

- Browse to a file location

[Usealternaﬁ'ue][ Browse... H Cancel ]

Apply to all files in this project (geometry, vector and bitmap).
iﬁil Click here for help

B

When opening a project file, the CAD file(s) that was (were) used will be
opened again: the DPJ file does not store the data but only links to the
Vector/Geometry/Bitmap files. These files must thus be found a the same
place as where they were when the project file was saved.

If the CAD file cannot be found (for instance when the DPJ file was copied
from a different computer system) then DeskProto will check if a CAD file
with the correct name can be found in the current folder (same as the DPJ
file) or in the default Datadirectory. If yes, DeskProto will ask you if it can
usetha fileinstead, using adidog as shown above.

You then can chooseto ether use that file a thealternative location,

or browse to use afile on some other location.

Theoption Apply to all filesis useful in caseyour project file contains more
references to externd files (Vector, Geometry and/or Bitmap). This option
makes it possibleto use the now location for al file references in the project.
If the option is not checked then this samedialog may be shown a number of
times, oncefor every CAD filethat could not be found.
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If thefile dso cannot be found on any of these dternative locations, then this
error-message will be display ed:

V! DeskProto - Geometry Fil... I&

Geometry file not found.

!.\'

L.

Which may of course dso say "Vector file not found" or "Bitmap file not

found".
After pressing the OK button the project will have been loaded without the

missing CAD filg(s).
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4.17 Preferences

Thisis adiadog in which you can edit DeskProto's preferences. The dialog
consists of 5 Tab pages.
These preferences are stored in the registry. Each user has its own set of
preferences stored there.

General tab page
f I preferences @1

General | Calors | MC Qutput | Wizard | Advanced |

File locations

Data  C:\ProgramData\DeskProto 7.0\5amples

[T Fill with last used folder on exit

Drivers  C:\ProgramData'\DeskProto 7.0'Drivers

Use DeskProto Defaults ]
Measurement unit Available languages
ﬁ mm o 0 20
English -
) inch ?
[ Ok ] ’ Cancel ] [ Help ]

8

TheFile-locations listed here are the directories (folders) where DeskProto
looks for the specified filety pes. These directories can be changed by typing
the new directory’s complete path-specification (i.e: C:\DeskProto\ ) or by
using the Browse button.

Data is the location where DeskProto will initiate the Load and Save diaog
boxes for projects and for CAD data The default settingfor this optionisthe
Documents (or My Documents) folder: a standard location in Windows. In
this default location no samplefiles and projects are present: quickest way to
find the sample files is via the DeskProto Start Screen (check "Use samples
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folder"). The screenshot aove shows the Samples folder in the Data edit
fidd.

While working with DeskProto this Data folder (the "current directory™)
may change: when loading from of savingto a different folder that folder will
become the current directory. For instance after loading CAD-data from
folder C:\Test, the default folder for loading more CAD-data or saving the
project file will dso have become C:\Test. This is very convenient, as it
makes it easy to savedl files for one particular project in onefolder.

The Data directory comes with the extra option Fill with last used folder
on exit, making DeskProto remember which folder you were working in the
last timeyou used DeskProto.

Drivers is the location from which DeskProto will load dl driver files
(machines, postprocessors and cutters). Any valid new files that you copy to
this folder will be automaticaly available after (re)starting DeskProto.
Changing this location will make DeskProto unload al drivers (not delete
them from disk though) and load drivers from the new location (if available).
Because the open project uses drivers fromthat library, the open project will
be closed before making this change. A new empty project will be created
after the new library has been loaded or created a the new location.

Be careful though: DeskProto will not function correctly when it cannot find
it's drivers.

The default setting for the folder Drivers is in the \ProggamDatal folder: a
standard location in Windows meant for this ty pe of files (folders in \Program
Files\ can be accessed only by users with administrative privileges).
Thefolder islocated in the root: C:\ProgramData\

For somereason M icrosoft has made it a hidden folder: to make it visible in
File Explorer (My Computer”) select Organize >> Folder Options, tab page
View and sdect the option “ Show hidden files, folders and drives’.

In Windows XP thisfolder iscdled:  C:\Documents and  Settings\All
Users\Application Data\

To makeit visiblein WinXP Explorer open Tools >> Folder Options >> tab
View and select the option “ Show hidden files and directories”.

As this is a rather confusing situation it may be difficult to restore the
DeskProto default after a change. So we have added the button Use
DeskProto defaults to make resettingthefile locations easy .
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Usingthe option Measurement unit you can choose between metric (mm)
and imperid (inches) for your DeskProto configuration. This setting will be
applied in the user-interface and when loading and saving CAD-data most
CAD files do not state the units used and DeskProto has to assume that they
arein the same unit as the oneyou define here.

Note: aso check your milling machine's documentation to see which units
are needed for the machine, as that setting is independent from this
preferences setting. Some machines expect NC files in mm, some will expect
files to be in inches. M ake sure to configure your postprocessor to use the
correct units: this is completely independent of the choice that you make in
these Preferences.

A few places that you can check in case of problems:

This M easurement unit in Options> Preferences> Generd tab, mm or inch.
The Distance unit in Options> Postproc> M ovement tab, mm or inch.

The Feedrate units in Options> Postproc> Feedrate tab (many more options)
When your machine uses G-codes you can aso check the Sart commands of
your Postprocessor:

If workingin mm: use"G21 or G71 mm" to set the machineto use mm.

If workingininch: use"G20 or G70 inch" to set the machineto useinches.

Other Available languages than Engish are only present in case you have
run atranslated DeskProto Setup. This setup will creste a Translations sub-
folder in the DeskProto installation folder, with asub-folder for that language,
and it will copy translation files for a certain language to that folder. The
name of the sub-folder is the two-letter codes for that language (conform 1S0
639).

DeskProto currently supports the following languages:

de German

en Endish (this is the default, no Translations folder needed)
es Spanish

fr French

it Itaian

ja Japanese

nl Dutch

ru Russian

zh Chinese

For each language "nn" a least the following file is required:
DeskProto_nn.gm, containing the translated resources.
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For instance “ nl” for Dutch needs thefile DeskProto_nl.gm
Complete  file  specification: C:\Program Files\DeskProto
7.0\Translations\n\DeskProto_nl.gm

In addition the following translated files are optional:

- translations for the standard Windows buttons and didogs, in file
gtbase_nl.gm

- atranslated Help file, in files DeskProto_nl.ghc and DeskProto_nl.qch

- translations for the custom wizards, in file DeskProto_Wizards_nl.gm

If such optiond file is not present (or incomplete) the missing texts will be
displayed in Endish.

Thecutter files that are installed with DeskProto V7 dready contain proper
names (translations) for al these languages. This is different from the
situation in previous DeskProto versions, where for each language a
completely different series of cutter files was used.

The translated Setup will dso copy translated versions of the license
agreement and the Readmefile:
License nl.rtf and Readme nl.rtf

Contact your local deder to seeif atranslated version for your language has
become available.
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Colors tab page
r ~
7 preferences I&
|General | Colars |NC Output | Wizard | Advanced
General Parts
Background |:| Material block |:|
Title . Workpiece zero-point ||
View arientator D Simulation D
Working area . Operations
Vector curves . st 2nd 3rd 4th
G y wire . Area to be machined . . . .
eometry wireframe 7 EEEE
Geometry rendered ] Rendered 7-Grid IEEN
Geometry points . Toclpath . . . .
CAD zero-paint D Reduced feedrate . . . .
Use fog ’ Use DeskProto Defaults ]
[ QK ] ’ Cancel ] [ Help ]
h

The tab page Colors makes it possible to customize dl colors used on the
DeskProto screen: dl color fidds are buttons that you can click on to open
the Sdect Color didog. As you can see different operations can be assigned
different colors. In case of many operations: the colors for operation No. 1
will dso beused for No. 5, 9, 13 etc.

Checking the option Use fog applies fog to all drawings using lines. This
technique (dlso caled 'depth cueing) improves the perception of depth on
your two-dimensiond screen by making distant lines more vague (as if
obscured by alight fog).

On Black and White printers this may cause the lines to be printed like
dotted lines, resulting in a blurry print. Therefore you might want to
temporarily switch off the fog when printing On computers with a video
card which does not support OpenGL this option might not have effect.

In caseyou have made agant mess of your color settings you can press Use
DeskProto defaults to restore the default settings of DeskProto for al
colors (these 'hard defaults’ are stored internally in DeskProto and can not be

changed).
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NC Output tab page

- -
P preferences ﬁ
_ NC Output | Wizard I Advanced

Output path for "Write NC program'

Use Data path (General' tab)

C:\ProgramData‘\DeskProto 7.0'Gamples Browse...

Destination for 'Send Toolpaths/MC-program To Machine...'

Send to [com1 |

COM settings 9600 baud; 8 data bits; parity bits: Mone; stop b

[ Use DeskProto Defaults ]

[ QK H Cancel H Help ]

h

These preferences are meant to configure the NC-output, so for exporting the
toolpaths to NC files or other destinations.

With the first preference you can finetune the output path. Normaly
DeskProto exports the NC files to the same folder from where the project
and/or the geometry file were opened (the ‘current' directory). This is when
the option Use data path is checked.

After unchecking this option you can type or Browse afixed directory to be
used for writingthe NC filesto. This is handy in case you want dl NC files
to be stored on the same place (for instance a folder on the PC next to the
milling machine, or aUSB stick that will be plugged into the machine).

The second preference refers to the commands Send NC-program File to
M achine and Send Current Toolpaths to M achine in the Create menu. By
default these two commands are disabled, here you can enable them by
determiningwhich process has to be started after giving the command.

Sendto
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This combo box shows four types of choices: Printer Driver, a Hardware
Output port, an Externa program or None. Each option comes with it's own
sub-settings:

1- In case you configure None, the commands Send NC-program To M achine
and Send current toolpaths to M achine will not be available (gray ed out), and
the button "Send toolpaths to machine" is not present.

No sub-settings are available. This is the default situation.

2- Sdecting a Hardware Port (either seridd COM.. or pardld LPT..) means
that the NC-program will just be copied to tha port after the command is
gven. This can befor example LPT 1, or COM 2. The button "Send toolpaths
to machine" will show a machine icon (see Note 1 below), and the tooltip for
that button will show the configured destination.

For aCentronics Printer port (LPT1 or LPT2) no settings are needed. In case
of a COM-port you need to configure this port according to the
specifications of the milling machine. Use the button Setup for the standard
Windows COM port settings didog (setting values like ‘Baud Rate', ‘Data
Bits', ‘Parity’, * Stop Bits' & ‘Flow Control’).

3- Sdecting Printer Driver can be used for machines that are accessed via
their own printer drivers (for instance most Roland machines). This aso
works for USB machines that cannot be accessed via a Port. The button
"Send toolpaths to maching' will show a machine icon (see Note 1 below),
and thetooltip for that button will show the configured destination.

Hereyou haveto select the correct Machine name fromthe list of avalable
printers (or rather of al printer drivers that have been instaled on your PC).
Take care not to select a‘normad’ printer as this may result in hundreds of
pages to be printed on paper.

After sending the NC-file to the machine this way, the job status can be
followed using the standard Windows Printer Properties tools. On some PC's
it may be needed to select “Print directly to printer” in the Advanced Printer
properties of the sdected printer driver.

4- After sdecting the option External program, you can use the Browse
button to define which program has to be used. The button "Send toolpaths
to machine" will show the desktop icon of that program (see Note 1 below),
and thetooltip for that button will show the configured destination.

Hereyou can browseto any program file (EXE of COM) on your computer.
After the command Send NC Program to machine, DeskProto will start this
program, with the name of the NC-program file to be used as command line
parameter.
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The ideais to configure the control software of your CNC milling machine
here. This works for many programs, for instance:

- Kay (configure "C:\Galaad\KAY.EXE", or "C:\Program Files (x86)
\Galaad\KAY.EXE").

- PlanetCNC (configure "C:\Program Files\PlanetCNC\PlanetCNC64.exe",
or PlanetCNC32.exe on 32bit windows).

- WInPC-NC (version 3.01 or newer, configure "C:
\WinPCNC_USB\WinPCNC.EXE").

However, it does not work for dl control software, for instance not for
M ach3: the control software must support the use of a command line
parameter with the name of an NC file, and M ach3 does not.

Infact you can select any program, for instance amilling simulation software,
or (for thediehards) a plain text editor like Notepad, alowing you to change
the NC-program that DeskProto has just crested.

Note 1.

It is possible to configure a custom icon to be shown on button "Send
toolpaths to maching' . That isideal for machine builders that gve (or sdl) a
DeskProto license with their machine: they can make DeskProto show their
very own logo !! Configuration is easy: copy an image file called machine.png
to the folder that aso contains DeskProto.exe (normaly C:\Program
Files\DeskProto 7.0\ ) and that image will be shown on the button. Scaled
down to the proper size (default 32x32 pixels).
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Wizard tab page
r -
7 preferences I&
|General | Colors I NC Duiput| Wizard |Advanced
Material block size Two Sided Milling Wizard
@ Floating size ¥ 25.00 mm ’“I‘I‘:E
o s
Y 10.00 mm e
() Fixed size % |0.00 mm —
¥ |0.00 mm "'[-;:"' IY
’ Use DeskProto Defaults ]
[ QK ] ’ Cancel ] [ Help ]
h

The tab page Wizard contains a preference that you can set for the Two-
Sded Milling Wizard: the size of the materid block. This tab page is not
availablein the Free edition and the Entry Edition. Two options are available:

e Floating size. Theblock size needed of course depends on the size of the
part that you want to creste. DeskProto offers a flexible solution here,
caled Floating size: around the part (includingthe support tabs) a frame is
added of acertain width. In the edit boxes for X and Y you can enter which
framesizeto use. Thisis the default choicefor this option.

o Fixedsizeisuseful in case dl your parts have dmost the same size: you
then can use standard blocks of acertain size, to be defined in the X and Y
edit box.

Only the X and Y block size can be set here, the Z dimension is set in the
wizard.
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Advanced tab page
r -
D7 preferences @
|General | Colors I NC Qutput | Wizard | Advanced |
Graphics Dynamic drawing {while mouse button pressed)
Mouse ) Draw complete items
SpaceMouse _
Settings @ Draw limited number of entities 100000
Graphics options

Use Anti-aliasing
Sample rate 4

[ Use buffering when rendering the simulation (retained mode)

[ Use DeskProto Defaults ]

[ QK ][ Cancel ][ Help ]

h

This tab page of the Preferences contains three or four different sub-pages,
which you can sdect by making it active (blue background) in the list on the
left. Three sub-pages are dways shown: Graphics, Mouse and Settings;
page SpaceMouse is available only when DeskProto finds a SpaceM ouse
attached to the PC. Help for dl four sub-pages is gven below.

First the Graphics preferences will be explained, shown in the picture above.

Dynamic drawing

Dynamic drawing is the drawing that is done while the left mouse button is
pressed inside the view window or while using the thumb-wheds: you see
the image change while moving the cursor. Choosing the option Draw
limited number of entities will decrease the number of entities that is
dynamically drawn, and so will increase the speed with which you can move
the geometry and other items (the term entities used here stands for points,
lines and facets). If severd Items are drawn, the maximum number that you
enter is split up over al visible items. In case you set the number of entities
to zero only the bounding box of the geometry will be displayed during
dynamic drawing.
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The optimum number of entities depends on the capabilities of your graphics
card: an OpenGL card featuring hardware rotation etc. can handle a large
number of entities a high speed. For asimple graphics card the number must
be set lower to achieve red timeresults.

Graphicsoptions arein fact OpenGL options:

Drawings on the screen are display ed using pixdls, for instance alineis drawn
as a series of black pixels on a white screen. As the pixels on your monitor
arelocated in arectangular grid, acurved line will be displayed as a staircase.
Anti-Aliasing is a technique to make this staircase effect less visible by
adding pixels with an intermediate color vaue: in the example just mentioned
this will bein various grades of gray. This shade of gray to be used for a pixe
is caculated using multi-sampling: each pixd is divided into multiple sub-
pixels, for each sub-pixd a gray vaue is caculated, and the average resulting
gay vaueis used for the pixd to be displayed.

The more samples are used, the better the resulting qudity , however the more
cdculation time is needed. You can set this Sample rate as a detail setting
the combo box will show only therates supported by your graphics card. We
advise arate of four: higher rates will cost much time where the difference
will be marginal.

In case your graphics card does not support anti-diasing a dl, this option
will have been grayed out.

Theoption Use buffering is meant to optimize the drawing speed for your
typica simulations.

A simulation in DeskProto is cdculated and drawn as a large set of small
trianges (definingit's outer surface). This is the same type of entity as used
to draw the geometry. Only the number of trianges in most cases is higher
for asimulation, making the drawing quite slow.

Normally (so without buffering) color vaues for these triandes are generated
for the current view settings and are sent to the card as 2D data. The graphics
card just displays the resulting 2D image, and does not keep 3D datain it's
video memory. This will of course cost time: for each new view al triandes
have to again be generated and sent over to the graphics card.

Using Buffering means that dl trianges are stored in RAM as a sort of
"geometry mode", and for drawing are sent to the 3D video memory of the
gaphics cad as 3D data (a 'buffer). Changng the view then can be
completedly handled by the graphics card: no need to again send dl data from
the gpplication. Which is of course M UCH quicker.
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The drawback however is that much more memory is needed for this buffered
method. When more memory is needed than available (either RAM or video
memory), Windows will need to swap to hard disk. And that will make this
nice new method even slower than the un-buffered method. So buffering is
advised only in case you have smal simulations: where "smal" needs to be
considered relative to the amount of RAM memory in your PC and video
memory onyour graphics card.

One more graphics option is avallable: the line width (default 1 pixd) can be
changed for dl lines in the drawing (curves, blocks, toolpaths). This has been
implemented a"hidden festure’, usingaregstry entry.

It can be switched on by editing a vaue in regstry key
HK CU\Software\Deft Spline Sy stems\DeskProto\7.0\Preferences\A dvanced\
Regstry value DrawingLinéWidth may have a vaue from 1 (default ) to 99.
Changing this value needs to be done before DeskProto is started.

Only edit theregistry when you are qudified and know exactly what you are
doing!

- -
¥
IV preferences @

|General | Colors I NC Output | Wizard | Advanced |

Graphics Mouse wheel zoom

Mouse Zooming speed

SpaceMouse U
Settings
Slow Fast

[ reverse serolling direction

[ Use DeskProto Defaults ]

[ QK ][ Cancel H Help ]

b

The picture above shows the Mouse sub-page of the Advanced Preferences.
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The only M ouse setting that you can configure is the Mouse wheel zoom:
rotating the mouse-whed (scrolling) when the cursor is in the View window
will make DeskProto zoom in or zoom out.

The Zooming speed sets the zoom percentage for each rotation step of the
mouse's scroll-whed.

Scrolling from back to front will zoom in: your finger movement pulls the
part on screen closer. Scrolling from front to back will zoom out: your finger
movement pushes the part away .

The option Reverse scrolling direction reverses this situation.

[ D preferences ﬁ1
|General | Colors | NC Output | Wizard | Advanced
Graphics Functions Speed
Mouse Pan | Zoom 0
SpaFeMouse Rotate
Settings Slow Fast
Buttons
1 [1tems visible... v -
2 [zoom Al (100%) -] |E
3 [Top View ~ ]
4 [Left view -]
3 [Ginkt view -l 7
Override 3DxWare ][ Use DeskProto Defaults ]
[ oK l [ Cancel ] [ Help ]
h

The picture above shows the SpaceMouse sub-page of the Advanced
Preferences.
It will bevisible only in case a SpaceM ouse is connected to the PC.

These settings are meant for the 3Dconnexion SpaceM ouse series of products
(formerly cdled Logtech SpaceM ouse, now offered by Lodtech daughter
company 3Dconnexion). The sub-page will be present only when on program
start DeskProto detects that such SpaceM ouseis present on your computer.
The product is aso caled 3D M ouse and SpaceNavigator.
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The image above shows the most basic version. The device stands on your
desk, the handle (rubber knob) on top is pressure-sensitive in six directions:

front-to-back, left-to-right, up-and-down, pitch rotate, roll rotate, yaw rotate.
Applying pressurein one of more of these directions will make the 3D part
on screen move and rotate in these directions. Which is a great help for CAD
designers.

This useof a SpaceM ouse in fact is so straightforward and intuitive that no
settings seem to berequired. Sill DeskProto offers afew.

Functions:

Of the six degrees of freedom just described three are linear movements and
three arerotations.

Un-checking Pan/Zoom disables the linear movement commands
Un-checking Rotate disables the rotation commands.

When you un-check both only the buttons still work - which does not seem
to make sense though.

Speed:

Just as for the scroll-whed on the norma mouse you can set how fast the
movement of the part should be, here in response to the pressure applied to
the mouse's handle.

Buttons:

Each SpaceM ousefeatures (at least) two buttons: for the basic mode button
listheLeft button and button 2 the Right button. For each button you can
sdect the action that needs to be done when it is pressed. Each SpaceM ouse
modd has a different number of buttons: of course you can't use more than
your SpaceM ouse offers.

DeskProto sets defaults actions for twelve buttons:
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M enu -> Items visible diadog

Fit -> Zoom dll

Top -> Top view

Left -> Left view

Right -> Right view

Front -> Front view

Bottom -> Bottom view

Back -> Previous view

Roll cw -> Rotate image 90 degrees clockwise
10 Roll ccw -> Rotate image 90 degrees counter-clockwise
11. Iso 1 -> Isometric view

12. Iso 2 -> Default view

©oOoNoO~wWDNPE

You can change any of these button definitions by selecting a different action
from the pull-down list for that button. After changng one or more button
definitions you can use button "Use DeskProto Defaults” to reset to the 12
actions shown above.

In case you are not sure which button corresponds to which number you
can simply press that button with this Preferences page opened: in the diaog
shown above DeskProto will then make the number for that button red. In
the screenshot aboveyou can seethat the"2" is displayed in red.

To understand the function of button Override 3DxWare, it is important to
know isthat DeskProto does not use 3Dconnextion's software development
kit (3DxWare), and also does not usethe 3DXWare driver that 3Dconnexion
ships with this device. Reason is that this software is not compatible with
the QT toolkit that DeskProto aso uses.

Disablingthe officiadl 3DXWare driver (only for application DeskProto.exe) is
achieved by copyingfile

C:\Program Files\DeskProto 7.0\SpaceMouseWin.xml  to

C:

\U ser s\Name\AppD ata\Roaming\3D connexion\3D xXWar e\Cfg\D esk Pr oto.xm
(where Nameis the name of the user).

This copy action is done automaticaly, by the DeskProto Setup.

However, in the 3DXWare driver (3Dconnection Properties) a user can cregte
aconfiguration for gpplication DeskProto, which will over-write the one that
was copied during Setup. When that happens both drivers will be active at
the same time, resultingin zooming activity duringal rotation commands: the
view will rotate and zoom at the same time, while it only should r otate.
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Button Override 3DxWare makes it possible to fix this problem: it will
again copy the DeskProto version of the XM L file, as described above. This
disabling of the driver will only be effective for DeskProto.

This fix does not work correctly for old 3DXWare drivers (it did not work
with a V4 driver), so if it does not work for you then you may need to
upgrade your driver (it worked OK with aV10 driver).

Button Use Desk Proto Defaults dlows you to reset dl setting on this page
to the original DeskProto defaults.

r =
IV preferences @
|General | Colors I NC Output | Wizard | Advanced
Graphics ‘Always show' settings
Mouse [ Restore all the 'Always show' settings
SpaceMouse
Settings

Impart export
. Write an XML file containing the defaults,
Expotselings preferences and other DeskProto settings.
3 Read such ¥ML file and apply all these settings
imnosisselingg sy for this DeskProto.

[ QK ][ Cancel H Help ]

h

The picture a@ove shows the Settings sub-page of the Advanced
Preferences.

In DeskProto many warning messages contain a checkbox caled "Always
show this message".

These are optiona warnings: when you remove the mark from the checkbox
and press OK, the warning will no longer be issued each time the same
situation occurs. However what to do when you want the warning restored ?

Using button Restore the 'always show' settings you can restore al
warnings (so it will again set the mark in dl these checkboxes).
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All DeskProto defaults and preferences are stored in the Registry, conform
the specifications for Windows applications as made by Microsoft. This
makes it difficult to extract these settings, for instance for backup purposes,
or in order to gve DeskProto exactly the same workspace on a number of
PC's.

This is where the options Export settings and Import settings come in:
these tool adlow you to export DeskProto’s Registry settings to a file, and
aso toimport al these settings from afilethat has been created previously or
on adifferent PC.

Thefileformat used is an XM L file, default filenameis deskproto_export.xml

The use of these commeands is straightforward: button Export settings will
export an xml file, button Import settings will import one.

Theexport option will writethe current settings, so for the current version of
DeskProto.

The import option may accept files written by older DeskProto versions,
depending on how much older.

Note: the File locations (Data location, Drivers location, NC-File location)
will not beincluded in this Settings file. Reason is that these will be different
per user: like

C:\Documents and Settings\Jones\M y Documents\

and

C:\Documents and Settings\Smith\M y Documents\
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4.18 Activate license

- -
D7 Activate DeskProta! @
Fpr mos_t DeskProto edit'oljs you need to buy a license, Find reseller
either via your reseller or in our webshop.
Go to webshop

Enter your license details
Mame (copy from the license)
John Dummyname, Amsterdam

Key (copy from the license)

oRHE/ 9aMhaX3ahd ITnKpV45ddzmW51 30W) squjnz4BOThDW ETnQRcNT10
mmEFDLEHSFRT7UkEE T VDEUOteErb 3] zdUxhUfUaulUX1iDnm/ 5/ 2cmPa TEW
SrRTeFA+ELASPSpCaoMl k2BfXzqul Ashwi3Bx] 817dQZkzG1r65K2565D8
42PTFul/LFe jMcwmzD] ZBD 3+nIgmFFgSqUUvEPuLE,/ Uyyvamkz tmDugLic
pulgwolnHQDi kXS foHmZi91BpénbdCaMb i JSTQEYr1 ARi xShEYRpATCSLS
680jRADSPRGW]L 2Wp01i5H/ A4+a3uTFivHI iREWwPDewlNgenGT+xe2 E{w=4

The Free Edition of DeskProto may be used without buying alicense.

Users who need more functionality can buy alicense to activete (unlock) one
of the higher Editions: Entry, Expert or Multi-Axis. The Free edition dlows
you to evauate (trid) these higher Editions, though when triadling watermark
(the"Trid cross") will bevisiblein al machined parts.

In al cases you need to first download the DeskProto Setup file from our
website www.deskproto.com and instal DeskProto on your computer. This
Satup fileis the samefor al Editions of DeskProto.

A free DeskProto license isgven to any user: you are welcome to use the
Free Edition of DeskProto free of charge.

A paid DeskProto license can be bought either via a resdler or via our
webshop. After buying you will receive the license (a PDF file) containing
two strings: aName and aKey.
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The Name contains the name of the buyer (either a person or a company)
and his/her/its location (city, village): information that will be clearly shown
a each program start.

The Key is a code of 340 characters, containing information al license
information. Each Key isvdid only for the Name on that same license.

The Activate didog is meant to activate a DeskProto license and unlock the
extra functionality for the Edition that you have bought. Both the complete
Name-stringand the 340 character Key have to be entered exactly as given,
including case (upper or lower), spaces, commas, points, etc. Any smal
difference will make DeskProto refuse to activate. So use Copy/Pasteto enter
this information in this dialog.

After filling both fields you can use the Activate button to make DeskProto
activate thelicense.

Make sure to carefully save and backup the license: you will
again need Name and K ey when (for instance) you buy a new
computer.

A regstered version of DeskProto will clearly show the Name of it's owner:
in casethat is not you then you are running an illegal copy!

After Activating it is aso possible to Deactivate, dlowing you to agan
convert the program from paid licenseto freelicense.

You my Activate and Deactivate as many times as you like: information
about the previous licenses will simply be deleted.

Activatinganew licenseis aso possible without Desctivation first.

Both for Activating and for Deactivating administrative privileges are
required.
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4.19 Migrate Settings

IV DeskProto - Migration Information L&J

A new version of DeskProto has been installed. Your old personal settings of
DeskProto 6.1 are still available. However, migrating these settings to 7.0 does
not make sense now: the Free edition that you are starting supperts enly a few
parameters, so most old settings would get lost.

DeskProto will therefore offer you an option to migrate your old settings after
you have activated a Version 7.0 license.

Please read the Help for more information.

lﬁﬁﬁl Click here for help

A

DeskProto stores many of the user's defaults and preferences in the Registry,
conform M icrosoft's guidelines for Windows programs. When you instal a
newer DeskProto you can choose whether or not you want to keep using the
settings of your old DeskProto, so whether or not to migrate them to the new
version.

Two different situations are possible:

1. You have installed a new version of DeskProto, next to an older version
number. For instance you have instaled a new DeskProto V 7.0 on a PC
whereaDeskProto V 6.1 was dready present.

Then DeskProto will pop up the first Migrate Settings didog as shown
above.

2. You have reinstaled the same version (for instance you have instdled a
new DeskProto V 7.0 over an existing DeskProto V 7.0). Then the Keep
Settings didog will be shown.

As explained in the dialog above, at this point DeskProto cannot yet migrate
the settings: you have now started the Free edition that only supports a
limited number of parameters. Migrating can be done after you Activated
your V7 license and thus again are using the correct edition.
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DI DeskProto - Migrate settings? &J

A new version of DeskProto has been activated. Your old personal settings of
DeskProto 6.1 are still available. If you want you can now let DeskProto migrate
your old settings.

Your DeskProto 6.1 was configured to run in Dutch. This language setting will
not be migrated.

For this migration the old V6.1 drivers for your default machine, postprocessor
and the default cutter(s) will be copied to the V7.0 drivers folder. Take care : this
will overwrite existing V7.0 drivers with the same name!

Any other machines, postprocessors and cutters that you have added or changed
will not be copied! In case needed you can manually copy these driver files from
the V6.1 drivers folder to the V7.0 drivers folder.

Please read the Help for more information.

Would you like to migrate your old settings?

‘Yes, migrate old setﬁngs] [No, thank you

E@] Click here for help

A

When you activate y our DeskProto V7 license the second Migrate Settings
diaog (shown above) will pop up, dlowing you to migrate the old settings.
This didogwill be shown only thefirst timethat you activate V7.

The personal settings for each DeskProto version are stored on a different
location in the Registry, and you have the option to copy your old settings
(in the above screenshot V 6.1, however for you it may be adifferent version)
and keep usingthem for DeskProto V 7.0

This concerns al settings that you madein the Preferences and in the default
Project, default Part and default Operation(s).

When you answer Migrate old settings, DeskProto will read these settings
of the old DeskProto and save them as settings for the new version. This will
be done as far as possible: not al settings are compatible between different
versions.

In order to let DeskProto V7 use the old defaults a few driver files will be
copied as well: for the default machine and postprocessor, and for the default
cutter(s). Bewarned: in case dready present in the V7 drivers folder, this will
replace V7 driver files with the same name! The V7 driver will be renamed to
name.bakl (or name.bak2, etc)

Other machines, postprocessors and cutters that you (may) have added are
not migrated.

The Language setting will not be migrated as it might not be available in the
new DeskProto. If needed y ou can manualy changethat in the Preferences.
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When you answer No thank you, nothing will happen, and the new
DeskProto will start with system default values.

Manually migrating is possible as well:

In DeskProto every M achine, Postprocessor and Cutter has it's own Driver
file: name.mch for amachine, name.ppr for a postprocessor and name.ctr for
acutter. Thesefiles are stored in the DeskProto Drivers directory.

You can simply copy these files from the old Drivers folder to the V7
Drivers folder. Do not copy al files, as that may remove improvements were
made in DeskProto V7. When you sort the old drivers on date it is essy to
see which drivers y ou have added and/or changed.

Migating the settings (preferences and defaults) is possible via the
Preferences, tab Advanced. Under Settings you can find buttons Export
settings... and Import settings.... In the old DeskProto you can export al
settings to afile (XML file), and in the new DeskProto you can import that
file
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4.20 Keep settings

P DeskPrato - K ti ?l ',
. DeskProto eere ings — i @

DeskProto has been re-installed. Your old personal settings are still available.

Would you like to keep your old personal settings?

[Yes, keep personal setﬁngs] ’No, reset to factory settings

iﬂl Click here for help

S

DeskProto stores many of the user's defaults and preferences in the Registry,
conform Microsoft's quiddines for Windows programs. When you again
install DeskProto you can choose whether or not you want to keep using
these settings.

Two different situations are possible:

1. You have reinstdled the same version (for instance you have instdled a
new DeskProto V 7.0 over an existing DeskProto V 7.0). Then this Keep
Settings didogwill be shown, further see below.

2. You havereinstalled a newer version of DeskProto next to an old one. For
instance you have instdled a new DeskProto V 7.0 on a PC where a
DeskProto V 6.1 was aready present.

Then DeskProto the M igrate Settings dialog will be shown.

This Keep Setting dialog offers you two options:

- when you answer Keep settings, nothing will happen:
DeskProto will keep using the settings as they were.

- when you answer Reset settings, DeskProto will delete the old settings
and replace them by the DeskProto sy stem defaullts.

So when you have made agiant mess of your settings this is an easy way to
deletethem all.
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4.21 Newer Driverswarning

IV DeskProto - Library Warning L&J

Some drivers have been created by a newer DeskProto version,
These drivers may contain settings that are incompatible with your current
DeskProto V7.0,

Cutters defined by a newer DeskProto:
- Ball nose, radius 3 = diameter 6 mm (Ballr3.ctr)

Postprocessors defined by a newer DeskProto:
- HAAS (Haas.ppr)

Do you wish to save these files as DeskProto V7.0 drivers, so this warning will no
longer be shown?
This will rernove the incompatible settings, so you may loose infarmation,

Yes J [ Mo

IZ@ZI Click here for help

A

Thiswarningis gven at program start, when DeskProto has detected that one
of the Driver files (each containing a definition for a Cutter, a Postprocessor
or aM achine) has been created by anewer version of DeskProto.

For instance: y our DeskProto V7.0 opens a cutter file that was created by a
DeskProto V7.1

This newer version of DeskProto may of course offer new features (not yet
known a thetime when this Help information is written).

And so this (these) driver file(s) may contain settings tha you current
DeskProto will not understand. In most cases this is no problem: your
current DeskProto will simply ignore afeaturethat it does not recognize.

Take care though: new functionality may also be added to an existing feature.
For instance: DeskProto V7.1 will support "placeholders”, alowing you to
add information like program number, pat size, date, etc to the NC file
These placeholders (in case present) will be read by your current DeskProto
V7.0, and will make the resulting NC file usdess. So when this warning is
dgven for the postprocessor that you use: check the resulting NC file for
correctness.

This warningwill be shown each time that you start DeskProto, unless you
select Yes:
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inthat case these drivers files will have saved again, now as DeskProto V7.0
files.

For the toolpaths and NC files created with your current DeskProto V7.0
answering Yes or No won't make any difference.

However, after answering Yes the extra settings will no longer be available
when the drivers files later would be copied to the Drivers folder of newer
DeskProto version and read by that newer version.

Page 291



Desk Proto DeskProto Reference

V Concepts

51 CAD Data
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Vector data Geometry data Bitmap data

DeskProto offers CAM (Computer Aided Manufacturing): the ability to

cadculate CNC toolpaths for a part that you have designed. The first step is

this process in al cases is loading some CAD-data, as DeskProto does not

offer CAD (Computer Aided Design) functiondity. Three different types of

CAD-data are supported:

o Vector daa One or more curves: points in space connected
with straight line segments (or arcs).

o Geometry data A collection of smdl trianges that describe the outer
surface of a3D shape.

o Bitmap data A gid of colored pixels on aflat plane, forming

a2D image.

The images above for Geometry data and Bitmap data are identical, because
on a 2D screen or page we can only show bitmap images. Bitmep data for
DeskProto normaly will be a digta photo, a company logo or similar. We
used this image to show the difference between 2D dataand 3D data
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When looking a& the CAD-data from a different viewpoint the difference
between the Geometry data(3D) and the Bitmap data (2D is clear: ared 3D

bottle versus aflat drawing of the bottle on paper.
Vector datafor DeskProto in most cases will aso be a 2D drawing, however

DeskProto will aso accept 3D curves as Vector data

Vector data Geometry data Bitmap data

The images above clear show the difference between these three types of

CAD-data

Both for Vector data (points connected by straight lines) and Geometry data
(collection of triande surfaces) you can zoom in without loosing detail. For
Bitmap datathis is different: when zooming in the pixels will became large
squares, and what seemed a smooth curve becomes astaircase.

For each type of CAD data DeskProto offers a (slightly) different work-
flow:
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e aVector project uses Vector operations, and offers Vector settings in the

Part parameters
e a Geometry project uses Geometry operations, and offers Geometry

settings in the Part parameters
e aBitmap project uses Bitmap operations, and offers Bitmap settings in

the Part parameters

Thewizard interface dso offers different wizards for each type of CAD-data

A very powerful festure in DeskProto is that it can combine these types of
CAD datain one project:

aGeometry with Vector curves and /or with a bitmap. It is even possible to
project the Vector curves and the bitmap onto the 3D geometry .

In the illustration above the Coat-Of-Arms relief Geometry data (a free
download from the DeskProto website) was combined with 2D Vector data
for theword "DeskProto" and an image of the clock as Bitmap data You can
of courseuseyour own data for the text on the ribbon and the image on the
shield.
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5.2 Vector Data

DeskProto can load three types of CAD data: Vector data, Geometry data
and Bitmap data

Vector data consists of curves: points in space that are connected with
straight line segments. In most cases a 2D line-drawing DeskProto will use
the curves in the drawing to generate the toolpaths. Ided for 2D jobs, like
milling 2D shapes out of sheet materia, or engraving on afla surface.

In order to create Vector toolpaths you need to use a Vector Operation in
your project.

How toload a Vector file

Vector datafiles can beloaded in severa ways:

o File menu command L oad Vector file

o Toolbar button Load Vector file

e Button Add... on the Vector tab of the Project parameters

e TheWizard Basic Vector machining

It is possibleto load more than one Vector file, using the same command:
after you have loaded a vector file the Load Vector file command will change
to Add Vector file

How to save Vector data

Vector data can be exorted in two ways (for export only DXF is
supported):

o File menu command Save Vector dataas...

e Button Saveas... onthe Vector tab of the Project parameters

Thiswill save dl Vector datato one file (also when various Vector files had
been |oaded).

When saving the Vector daa you may sdect which of the Pat
transformations y ou want to gpply for the exported file. You can do soin the

Save Vector Options didog.

Vector File types

For Vector data DeskProto supports threefilety pes:

e DXF themost widely used exchange format for engineering
o Al the most widely used format for graphics design

e EPS can beseen as an older version of EPS
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For dl threefilety pes DeskProto supports (so can read) only a small subset
of dl entities that can be present in thefile.

DXF

Theacrony m stands for AutoCAD Drawing eXchange File.
It can contain many different entities, both 2D and 3D, DeskProto supports
asmdl subset only.

Supported DXF entities for Vector datain DeskProto:

POINT

A point in the DXF file can only be sdlected for a drilling operation on that
location.

LINE

A line contains a begn- and end-point, and will result in a tool movement
from begin to end (linear interpolation).

POLYLINE and LW POLYLINE

A polylineis in fact a series of lines connected to each other. This is more
efficient (endpoint line 1 = startpoint line 2) and gives more control over the
toolpath sequence. A polylinemay contain arc segments as well.

ARC

An arc entity contains the centerpoint coordinates, the radius of the arc, and
andes for start and stop. Currently DeskProto will convert the arc to a
polyline (many smal line segments), as the toolpath part (postprocessor)
does not yet support arcs.

CIRCLE and ELLIPSE

Same as the Arc: stored in DXF as Centerpoint(s) and radius, converted by
DeskProto to polylines.

SPLINE

A spline curve (Bezier, B-spine or NURBS). DeskProto will convert the
splineto apolyline when importing

DeskProto will aso import CAD-layer information (if present). When
selecting curves y ou can make each layer visible or invisible.

Text that is stored as aseries of ASCII character with afont definition cannot
be read by DeskProto.

As a nice extra feature DeskProto aso supports 3D Vector files. The
entities mentioned above normaly do not contain any Z-coordinaes: you
will set the Z-values in the Vector Operation parameters. A 3D Polyline
however does contain Z-values, and DeskProto can import these. The
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toolpath then will follow this 3D Polyline, and the Z-vaues as entered in the
Vector Operation parameters will be taken relatively to the Z as defined in
thefile

When you open a DXF file containing Z-coordinates then DeskProto will
report that is has detected Z-values in the file, and will ask you if you want
to usethem. After Yes the Vector operation will produce a3D toolpath, after
No the Z-values will be ignored. This setting "Use Z-values" can aso be
found on the Vector tab of the Project parameters.

This option can aso be checked for vector files that do not contain Z-values:
DeskProto then will use Z=0 for dl points on the vector curves. This will
influence the result when both vector files and geometry files are loaded as
the CAD-datazero levd of the geometry fileis used, which in most cases will
not be thetop of the block.

Notethat DeskProto dso supports Geometry datain DXF files.

Al ad EPS (Postscript)

These acronyms stand for Encgpsulated PostScript (a file exchange format)
and Adobe llustrator (native format of the most widely used graphics design
program). Both are in fact variations on the PostScript format, and for both
files DeskProto supports the same subset of entities.

Since Adobe Illustrator Version 9 a completely different format for Al has
been used. So Al files need to be saved/exported for Al8 to make them
readable for DeskProto. Loadingan Al filein the new format will result in the
error "Theversion of thisfiletypeis not supported”.

Supported Postscript entities for Vector datain DeskProto:

POINT

A point in the Postscript file will result in a drilling operation on tha
location.

LINETO

A line in Postscript contains only an end-point, and will result in a tool
movement from the current position to that end (linear interpolation).
CURVETO, CURVETO_USESTART, CURVETO_USEEND

Also atool movement to the defined end-point, however now a Bezier curve.
Used much in font definitions.

MOVETO

As the aove commands specify the end-point but not the start-point, a
method needs to be supplied to move to a new start-point without drawing
(milling) aline. The M oveto command makes such positioning move.
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DeskProto will aso import CAD-layer information (if present). When
sdlecting curves y ou can make each lay er visible or invisible.

Postscript adso may contain many other entities, like colors and bitmaps,
which will be skipped by DeskProto.

Viewing the Vector data
After loading, you can seethe Vector dataon your graphics screen.
In caseyou do not seethe curves, check if item “ Vector curves’ is checked in

theltems visible didog.
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53 Geometry Data

DeskProto can load three types of CAD data: Vector data, Geometry data
and Bitmap data

For Geometries DeskProto only recognizes surface data defined with
trianges: the outer surface of the geometry described using a (large) number
of trianges. This type of geometry is aso cdled Polygon data, and any 3D
shape can be defined this way. DeskProto will generate the toolpaths by
projecting a flat toolpaths pattern over the 3D geometry.

It is not the most efficient way of storing 3D data, still it has the large
advantage that it dways works: the definition is so basic tha no
incompatibilities between systems exist. This same format is adso used for
3D printing, and because of that it can generated by any 3D CAD system

In order to creste Geometry toolpaths you need to use a Geometry
Operationin your project.

How to load a Geometry file

Geometry datafiles can beloaded in severa ways:

o File menu command Load Geometry file

e Toolbar button Load Geometry file

e Button Add... on the Geometry tab of the Project parameters

e TheWizard Basic Geometry machining and other wizards.

It is possible to load more than one Geometry file, using the same command:
after you have loaded a geometry the Load Geometry file command will
changeto Add Geometry file.

How to save Geometry data

Geometry datacan be exported in two way's:

o File menu command Save Geometry dataas...

e Button Saveas... on the Geometry tab of the Project parameters

This will save al Geometry data to one file (also when various Geometry
files had been loaded).

You can sdect any of the supported Geometry filetypes.

When saving the Geometry data you may seect which of the Part
transformations y ou want to apply for the exported file. You can do so in the

Save Geometry Options dialog.
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Geometry File types

DeskProto supports three geometry file types: STL, DXF and VRM L. The
only type that is fully supported is STL, as that file can only contain
trianges. The other types may aso contain other shapes (entities), which are
not supported.

For loading geometry we adviseto use STL files, as both DXF and VRML in
practice may gve problems.

Two other file types that are adso used to transfer geometry data are not

supported by DeskProto: IGES and STEP. These formats storethedatain a
much more complex way , making many types of conversion errors possible

STL

File format crested for the first 3D printer ever: the STereoLithography
system. This does wdl explain the acrony m, though some claim that it stands
for Standard Triande Language, or for Standard T esselation Language..

An STL filemay be abinary file or an ASCII file, the only difference being
the storage method: the contents of both files (the series of trianges) is
identical. DeskProto can read and write both binary and ASCII STL files.

Theorigna SereoLithography system had more severe requirements for the
STL file than DeskProto. It accepted only positive coordinate vaues, and
one complete and true solid needed be present as geometry (no gaps and/or
orphan surfaces). Currently negative coordinates no longer are a problem,
however for 3D printers small gaps (say 0.001 mm between two trianges)
still areletha. DeskProto does not care about al these errors.

In an STL file for every triande aso a normd-vector is saved, in order to
define the inside and the outside of the part. When the option 'ip
Backfaces' in the Project parameters has been checked the backsides of the
triandes will not be considered: drawn in black, and skipped in the toolpath
cdculations.

This norma vector contains in fact double information, as the order in which
thethree points are stored can dso be used to defineinside and outside.
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(point2)

Facet ! Triangle
{with points in
(pointl) counter-clockwise
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"right-hand rule}

DXF

AutoCAD Drawing eXchange File. A DXF file can contain many different
entities, both 2D and 3D.

DeskProto only supports a specific type of geometry in the DXF file
geometry in smdl triandes (fecets). In DXF these supported entities are
cdled 3D Face and Polyface M esh. All other entities in the DXF file will be
ignored by DeskProto:

3D-Face

With 3D-faces for every triange 3 points are stored. No norma-vector is
stored, the three points are stored in counter-clockwise order.

Polyface Mesh

With polyface meshes first along list of points is stored, and then for every
triange 3 indexes that each lead to a point in that list. In this way dl the
points only haveto be saved once, thus saving disk-space.

Other entities in the DXF file will be skipped when importing the file. In
practice many DXF-fileswill only contain other entities, and thus can not be
read by DeskProto.

Notethat DeskProto dso supports DXF files for Vector data, and then will
accept adifferent set of entities.

VRML

Virtual Reality Modeling Language file. Not widely used.

The standard for VRM L files is dmost completely covered by DeskProto,
both for VRML Version 1 and Version 2. DeskProto does not support the
entities Sphere, Cone and Cylinder, and the concept of Custom Node Type
definitions.

VRM L files have thefile extension .WRL (short for "world").
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Corrupt geometries

Unfortunately not al 3D CAD systems will export perfect geometry files,
which may result in geometries that do not look right on the DeskProto
screen. Note that with an up-to-date CAD program this is not likey to
happen: most current CAD systems have acorrect STL export function.

A known problem with the STL files of some surface modeing CAD
programs is incorrect normal-vectors. The norma-vector of atriange defines
which side of the triande is the outside, so incorrect normals result in a
geometry with the backfaces on the outside, drawn in black. This can be
solved by switching the option Flip normals on in the Project Parameters
didog

You can aso save your geometry with these flipped normas: choose the Save
Geometry As option in the File menu.

STL-files contain norma-vectors.

DXF files do not contain normas, when importing a DXF file DeskProto
cdculates the normd based on the three points of the triande being stored in
acounter-clockwise order.

When some of the normals are OK and some areincorrect, then only some of
thetrianges are drawn in black.. This can dso be solved by DeskProto. You
haveto uncheck the option Skip backfaceswith calculationsin the Project
Parameters didlog. This causes al the trianges to be trested as if they don't
have backfaces but 2 frontfaces so they will be rendered from both sides, and
both sides will be used for toolpath calculations as well.

Obviously files can be corrupt in many more ways. DeskProto is very
tolerant here: it will just accept files containing cracks, holes, orphan surfaces
and many more inconsistencies. Files that would be rejected by any other
RP-system.

Viewing the Geometry data

After loading, you can see the Geometry data on your graphics screen. As a
wireframe, as awireframe with hidden lines removed, as a rendered geometry
or as points. To determine how to view the geometry you can check or
uncheck theitems in the [tems visible didog.
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5.4  Bitmap Data

DeskProto can load three types of CAD data: Vector data, Geometry data
and Bitmap data.

A Bitmap file contains a 2D picture by storing the color vaue of each pixd
on the screen. So a line is stored as a series of black pixels on a white
background. This in contrast to avector file, wherethelineis stored using the
coordinates of both the start point and the end point of the line. As many
different colors can be used, in a bitmap complex pictures are possible.
Digtal photos for instance are stored in bitmap files.

DeskProto needs an image in gray vaues, so it will automaticaly convert
color pictures to Black&White (B&W) when loading. In case you ae
interested: the conversion formulais gray-value= 0.30* red + 0.59 * green
+ 0.11 * blue.

A bitmap file is a 2D file a pixd only has an X-coordinae and a Y-
coordinate, plus of course a color (gray value). DeskProto will convert this
2D fileto a3D geometry by translatingthe gray value to a Z-value, resulting
in XYZ information for each pixe. The result is a3D Rdief. This is caled
Gray scale to Z-height conversion, or Bitmap to Relief conversion

The B&W ‘colors' range between black and white, where pure black and pure
white define the extreme Z-vaues to be used. These two extreme Z-vaues
can be set in the Pat parameters, tab Z_ Settings. Internaly DeskProto
converts the bitmap into aZ-arid, that can be used for toolpath calculations.

In order to create Bitmap toolpaths you need to use a Bitmap Operation in
your project.

Thetwo pictures above show the origna bitmap image of a shell Ieft, and a
simulation of the resulting 3D Relief. M inimum Z has been assigned to black,
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and M aximum Z to white. DeskProto does not display the resulting Bitmap
geometry, you can only seeit by displaying the Z-arid, the Toolpaths or the
Smulation.

Important to know is that for large bitmaps DeskProto will display a
simplified version (256x256 pixels) of the bitmap, in order to speed up
drawing The actua toolpath calculations will nevertheless be done with the
origina bitmap data

Howto load a Bitmap File

Geometry datafiles can beloaded in severa ways:

e File menu command Load Bitmap file

e Toolbar button Load Bitmap file

e Button Browse on the Bitmap tab of the Project parameters
e TheWizard Basic Bitmap machining and other wizards.
You can only load one bitmap file per project.

How to save Bitmap data

Geometry datacan be exported in two ways:

o File menu command Save Bitmap dataas...

e Button Saveas... on the Bitmap tab of the Project parameters
You can select any of the supported Bitmap filetypes, except GIF..

Bitmap File types
DeskProto supports the five most popular filety pes for bitmap files:
BMP File format defined by Microsoft for BitMaP files. Not
very efficient (largefiles), widely accepted.

GIF the Graphic Interchange Format is an efficient format
without data loss, though only max 256 colors are
possible.

JPG or JPEG File format defined by the 1SO (International

Sandards Org) Joint Photographic Experts Group.
Various leves of compression are possible, al resulting in
someloss of information.

PNG the Portable Network Graphics is the best bitmap format:
with compression, no data loss, not patented (like GIF).
Designed for Internet use.
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TIFF Tagged Image File Format, originally madeby Aldus, since
2009 controlled by Adobe. TIFF files tend to be very
large.

Grid complications: the Moiré effect.

In aDeskProto bitmap operation two grids are used: the bitmap is a grid, and
for cdculating the toolpath the Z-grid is used. Be warned: combining two
gids that are not equdly spaced may lead to ripples in the resulting relief,
caused by aM oiré effect.

Thebitmap gid isthe grid of pixds, the size of each grid cdll in mm being set
on tab XY Transform of the Bitmap parameters.

TheZ-gidisthe rectangular grid of XY positions, with a Z-vaue caculated
for each position, the size of each grid-cell in mm set by the Precision.

The Z-grid will befilled with Z-vaues that are cdculated in the Bitmap grid.

In most cases the dimensions of these different grid cells will not be not
equal, so this conversion cannot be done oneto one.

For instance: imagine abitmap with apixd size of 0.9 mmand aZ-gid with a
cdl size of 1 mm. Most Z-grid cdls then are filled with the Z-vaue of just
one singe hitmap cdl, however every 10th cdl will be filled with Z-vaues
from two bitmap cells. And this may cause a visible ripple in the rdief. Such
ripples are caled the M oiré effect.

In order to prevent such M oiré problems you can select a pixd size that is
dependent from the precision. This can be accomplished using one of the two
options “ Caculate from precision...”. The edit fidds for Custom will show
the resulting relief size. Note that when you later change the precision this
will autometicaly adso changethe size of theresultingrelief.

Viewing the Bitmap File data
After loading, you can seethe Bitmap image on your graphics screen.
In case you do not see a bitmap, check if item “Bitmap” is checked in the

Items visible diaog
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55 Project

A project is the object that you open when you work with DeskProto, it can
be compared with a document in applications like M S Word. Unlike Word,
where you can open several documents at the same time, in DeskProto you
can have only one project opened. A project can be saved and opened in the
File M enu, as aDeskProto ProJect file with the file-extension DPJ.

Project Structure

The information in a project is structured: in addition to some generd
information three groups are present:

o Generd information

e CAD files

e Parts

e Operaions

M ost important generd information is the Machine (CNC milling machine)
that you want to use for this project. You can select a different machine in
the Project Parameters didog Other generd information includes the type of
user interface that you used (Wizard-based or Dialog-based) and the Edition
of DeskProto that was used.

Each project can include one or more CAD files. Three types of CAD data
are supported: Vector data, Geometry data and Bitmap data.

(in the DPJ file only links to the CAD files are stored, not the actud CAD
daa). In case aproject does not havelink to aCAD fileit is cdled atemplae

project.

ThePart iswhat you are going to machine. A project can contain more than
onepart (zero parts is not possible), as for one moded severd parts may be
needed. For instancethe left have and theright halve of ahand drill. The part
definition consists of a number of parameters, like scaing vaues (rative to
the origna geometry), rotation values etc. Each type of CAD daa comes
with slightly different set of pat parameters: the Vector settings, the
Geometry settings and the Bitmap settings.

In fact the Part parameters define what to machine.

An Operation defines how the materid will be machined. Three different
types of operation are avalable: Vector operations, Geometry Operations
and Bitmap operations. Each part contains one or more operations (no upper
limit, zero operaionsis not possible). It is caled operation because it defines
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one actua machining operation. This definition also consists of a number of
parameters, like milling direction, precision vaues, feedrate etc. M ost times
you will use more than one operation for one part. For example you may
want to quickly remove most of the materid (roughing) before you want to
mill precisely (finishing).

In fact the Operation parameters define how to machine it.

In DeskProto the structure of the project is shown in the Project tree, which
is placed on the left of the screen and looks like this:

Project Tree

f‘]a' Torso

4 %Frnntside
. E‘-‘h Roughing

== Finishing
. EW Text on base
. ug Projected bitmap
. %7 Detailing
4 i% Back side

y #*= Roughing

"yt Finishing

Project Types

You can cregte anew project by choosing the New Project option in the File
menu. You will see three sub-options for the three types of project tha
DeskProto supports:

o New Vector project will creaste aproject with aVector operation

e New Geometry project will creste aproject with a Geometry operation

e New Bitmap project will creste aproject with aBitmap operation

So the difference is smal: only the type of operation that is present, after
which you can easily add and remove other operations, of any type.

When you creste a new project the currently opened project file will be
closed. In case you stat DeskProto a new project will be created
autometically.

Default project
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When a new project is created, al parameters are copied from the Default
Project, the Default Part and aDefault Operation. This default operation can
ether be Vector, Geometry or Bitmap. The three operation types each have
their own set of default settings: the default Vector operation, default
Geometry operation, the default Bitmap operation.

All these settings are saved on your PC (in the regstry), every user has a
separate set of defaults. You can use these defaults to enter parameters that
you want to use as a standard, for instance the machine that you aways
use. A default CAD file cannot be set though, and the default project can
only contain one Part.

One of the settings of the default Part is which type of operation needs to be
loaded (Vector/Geometry/Bitmap). This defines whether the default for a
New project (in the file menu) is a Vector project, a Geometry project or a
Bitmap project.

Editing the parameters of the default Project/Part/Operation can be done in
the Options menu.

How to open a project

You can open a project by choosing the Open... option of the File menu.
When you open aproject the currently opened file will be closed.

The current folder when you first open the Open File didog will be initiated
conform thefilelocation ‘Data , which can be changed at the Genera tab page
of the Preferences didog. After that DeskProto will remember the folder you
areworkingis (the current folder) and will keep usingthat.

How to save a project

You can save a project by choosing the Save option of the File menu. Using
this option it will be saved under the same name you have saved it before. If
you want to save it with another name, choose the option Save As... under
the File menu.

The same current folder as just explained for Open project will be used here
aswdl.

The DPJfile

The project information is stored in a DeskProto ProJect file (file extension
.DPJ), containing al Parameter settings and also dl View settings. Note that
the project file does not contain any CAD data, only links to the CAD file(s).

Two different ty pes of DPJ files are used:
1- aproject filewith only the settings (default)
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2 - aproject filewith both the settings and the caculated toolpaths.
Both files have the samefile extension .DPJ

The second type (with toolpaths) can be used in case the toolpath
cdculations take very long.

You can choose between both types in the "Save as type" field of the Save
Asdidog

When opening a project file it is not needed to distinguish between both
types of DPJfile.

In fact thetoolpaths will be stored in aseparatefile: the DeskProto Toolpath
file (file extension .DPT), which will be much larger than the (smdl) DPJ file.
For aproject file caled test.dpj thetoolpath filename will be test.dpt

The difference between such Toolpaths file and an NC program file is that
thefirst is in amachine-independent format.

A DPJ file without CAD data is cdled a template file when opening
DeskProto will ask for aCAD fileto beloaded.

The sample DPJ files do not include a line to define the machine to be used:
DeskProto will then use the default machinethat y ou have set.
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5.6 Part

A part is what you will machine using one setup (a block being fixtured on
the machine). M any models for instance can easiest be crested by milling two
separate Parts, for instance the left side and the right side of a hand drilling
machine, to be dued together later. In case you machine one block of materia
from two (or more) sides, DeskProto will see each side as aseparate Part.

The description of a part consists of a number of parameters, like scaing
vaues (applied to the orignd CAD data), rotation values and the size of the
materid block to be used. These parameters depend on which type of CAD
data has been loaded: the Vector settings, the Geometry settings and the
Bitmap settings are slightly different. For a complete list of parameters see
Part Parameters didog To edit a part go to the Parameters menu and select
theitem Part Parameters. This opens the Part Parameters diaog.

A much quicker way to open the Part parameters didog is double-clicking on
the part'snameinthe Tree.

How the part should be machined is defined in its Operations. A pat can

contain one or more operaions: Vector operations, Geometry operations
and/or Bitmap operations.

Current part

In case your project contains more than one pat you need to make a part
current in order to see it on the graphics screen. There is dways one part
that’s current: no more, no less. Thelight-bulb icon in the project-tree shows
which part is current: for only part the light burns (yelow) - for dl other
parts (if any) thelight is off (gray).

You can make a part current by clicking on the gray light-bulb icon for that
particular part. Clicking on ayélow light-bulb does not have any effect. You
can also make apart current by right-clickingon apart in the project-tree and
then mark the option ‘M ake Current’ in the context-menu that will be shown.

Default part

When anew project is created it will contain one part. The parameters of that
part are copied from the default part. The default settings are saved on the
computer (in the regstry); each computer user has hislher own set of
defaults.
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You can use the default part to enter the settings that you want to use as a
standard. For instance when your geometry aways needs to be rotated 90
deg round Z, or when you away's heed the Zero point to be at the bottom of
the block. You can aso set the number of operations, for instance a Roughing
operation and a Finishing operation (in that case you will have two default
operations).

Important is thetype of Operation that you usein your default part:

o when this is a Vector operation your default project will be a Vector
project

e when this is a Geometry operation your default project will be a
Geometry project

e when this is a Bitmap operation your default project will be a Bitmap
project

To edit the parameters of the default part, go to the Options menu and select
the option Default Part Parameters. This opens the Part Parameters didog
The parameters of the default part are dso used when you add a new part to
the project.
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5.7 Vector Operation

An operation gves a description of how the materid should be machined.
DeskProto features three different operation ty pes:

o thisVector operation is meant to crestetoolpaths for Vector data

o aGeometry operation is meant to createtoolpaths for Geometry data

o aBitmap operation is meant to crestetoolpaths for Bitmap data

The description of a Vector operation consists of a number of parameters,
like cutter, typeof toolpath (Profiling, Pocketing, Drilling), milling direction,
precision values, feedrate etc. For a complete list of parameters see Vector
Operation Parameters didog.

To edit an operation go to the Parameters menu and select theitem Operation
Parameters. This opens a didog to select which Operation to edit. After
sdecting a Vector operation, DeskProto will show the Vector Operation
Parameters dialog. Of course a Vector Operation must aready be present in
order to select one.

A much quicker way to open the Vector Operation parameters didog is
double-clickingon the operation's name in the Project Tree.

Visible operations

Toview the data or the toolpaths of a particular Vector operation you need
to make it visible. Of dl operations of the current pat 0, 1 or more
operaions may bevisible at the sametime. The light-bulb icon in the Project-
tree shows if an operation is visible: the light burns (yellow) means visible,
thelight is off (gray) means invisible.

You can make an operation visible by clicking on the gray light-bulb icon for
that particular operation, and makeit invisible by clickingoniit's yelow lamp
icon. You can aso make an operation visible by right-clickingon an operation
in the project-tree and then mark the option ‘Visible in the context-menu
that will be shown. Another way to make an operation visible is when you
check an operaion in the operation-list of the ltems visible didog To
actudly see one of theitems (curves, toolpaths) of the Vector operaion you
have made visible, the item needs to be checked as well.

Default Vector operation
When anew Vector operation is created, the parameters of the new operation
are copied from the default Vector operation. The default settings are saved
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on the computer (in the regstry); each computer user has his’her own set of
defaults.

DeskProto aso contains adefault project and adefault part. When the default
part contains a Vector operation (as first operation) the default project is a
Vector project.

You can use the default Vector operaion(s) to enter milling parameters that
you want to use as a standard. For instance a specific tool and/or machining
depth.

To edit the parameters of the default Vector operation, go to the Options
menu and select the option Default Vector operation Parameters. This will
open theVector operation Parameters dialog
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5.8 Geometry Operation

An operation gves a description of how the materid should be machined.
DeskProto features three different operation ty pes:

o this Vector operation is meant to createtoolpaths for Vector data

o aGeometry operation is meant to create toolpaths for Geometry data

o aBitmap operation is meant to crestetoolpaths for Bitmap data

The description of an operation consists of a number of parameters, like
cutter, strategy, precision vaues, feedrate etc. For a complete list of

parameters see Geometry operation Parameters dialog.

To edit an operation go to the Parameters menu and select theitem Operation
Parameters. This opens a didog to select which Operation to edit. After
sdecting a Geometry operation, DeskProto will show the Geometry
Operation Parameters didog Of course a Geometry operation must aready
be present in order to select one.

A much quicker way to open the Geometry operation parameters didog is
double-clickingon the operation's name in the Project Tree.

Visible operations

To view the data or the toolpaths of a particular Geometry operation you
need to make it visible. Of dl operations of the current part 0, 1 or more
operaions may bevisible at the sametime. The light-bulb icon in the Project-
tree shows if an operation is visible: the light burns (yelow) means visible,
thelight is off (gray) means invisible.

You can make an operation visible by clicking on the gray light-bulb icon for
that particular operation, and makeit invisible by clickingonit's yelow lamp
icon. You can aso make an operation visible by right-clickingon an operation
in the project-tree and then mark the option ‘Visible in the context-menu
that will be shown. Another way to make an operation visible is when you
check an operation in the operation-list of the Items visible didog To
actudly seeoneof the items (Z-grids, toolpaths) of the Geometry operation
you have made visible, the item needs to be checked as well.

Default operation

When a new Geometry operation is created, the parameters of the new
operation are copied from the default Geometry operaion. The default
settings are saved on the computer (in the regstry); each computer user has
his/her own set of defaullts.
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DeskProto aso contains adefault project and adefault part. When the default
part contains a Geometry operation (as first operation) the default project is
aGeometry project.

You can use the default Geometry operation(s) to enter milling parameters
that you want to use as a standard. For instance a specific tool and/or
strategy.

To edit the parameters of the default Geometry operation, go to the Options
menu and sdlect the option Default Geometry operation Parameters. This

will open the Geometry operation Parameters diaog
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59 Bitmap Operation

An operation gves a description of how the materid should be machined.
DeskProto features three different operation ty pes:

o this Vector operation is meant to createtoolpaths for Vector data

o aGeometry operation is meant to createtoolpaths for Geometry data

e aBitmap operation is meant to create toolpaths for Bitmap data

The description of a Bitmap operation consists of a number of parameters,
like cutter, strategy, milling direction, precision values, feedrate etc. For a
completelist of parameters see Bitmap Operation Parameters didog.

To edit an operation go to the Parameters menu and select theitem Operation
Parameters. This opens a didog to select which Operation to edit. After
sdecting a Bitmap operation, DeskProto will show the Bitmap Operation
Parameters didlog. Of course a Bitmap Operation must aready be present in
order to select one.

A much quicker way to open the Bitmap Operation parameters didog is
double-clickingon the operation's name in the Project Tree.

Visible operations

Toview thedataor thetoolpaths of a particular Bitmap operation you need
to meke it visible. Of dl operations of the current pat 0, 1 or more
operaions may bevisible at the sametime. The light-bulb icon in the Project-
tree shows if an operation is visible: the light burns (yelow) means visible,
thelight is off (gray) means invisible.

You can make an operation visible by clicking on the gray light-bulb icon for
that particular operation, and makeit invisible by clickingonit's yelow lamp
icon. You can aso make an operation visible by right-clickingon an operation
in the project-tree and then mark the option ‘Visible in the context-menu
that will be shown. Another way to make an operation visible is when you
check an operation in the operation-list of the Items visible didog To
actudly see one of the items (bitmap, toolpaths) of the Bitmap operation
you have made visible, the item needs to be checked as well.

Default Bitmap operation

When a new Bitmap operation is created, the parameters of the new
operation are copied from the default Bitmap operation. The default settings
are saved on the computer (in the registry); each computer user has his/her
own set of defaults.
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DeskProto aso contains adefault project and adefault part. When the default
part contains a Bitmap operation (as first operation) the default project is a
Bitmap project.

You can use the default Bitmap operation(s) to enter milling parameters that
you want to use as astandard. For instance a specific tool and/or strategy .

To edit the parameters of the default Bitmap operation, go to the Options
menu and sdlect the option Default Bitmap operation Parameters. This will
open the Bitmap operation Parameters diaog.
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510 Z-Grid

The Z-gid is an intermediate result, in-between the CAD-data and a
toolpath. It is used for Geometry data and for Bitmap data: Vector data is
processed without a Z-grid. The Z-grid is a sort of height-map of the
geometry (or of the bitmap relief): a 3D bar graph, with a Z-vaue for each
XY position. The size of the grid-cdlls is set by thetoolpath distance and the
stepsize dong the toolpath. Normaly you should not be bothered by this
representation of the geometry, however it might be useful to see what is
redly hgppening For instance in case a hole in the geometry was missing in
thetoolpath, you could check the Z-grid. In case present there, the cause will
bethat the cutter is too large to fit in the hole. In case not present in the Z-
gid, someerror is present is the geometry file. Besides that it can dso gve an
idea of how the final result will look: a rough simulation of the part to be
crested. Especialy when you view it as arendered Z-grid.

Here's an image with aZ-grid and the rendered one (Note that a rendered Z-
gid for an accurate toolpath needs sometimeto be drawn on your screen).

The pictures show a line-drawing and a rendered Z-grid, you can display
these by checking them in the Items visible didog The grid-structure is
clearly visible. Notethat any undercuts present tha are present have become
solid: just one Z-vaue for each grid-cel. Especiadly for inverse milling this
rendered Z-grid is useful as a preview to show what will be crested. Also
note the strong staircase effect that is visible. In the actual modd the stairs
will be partidly smoothed away dueto the size of the cutter (as it cannot
cregte sharp inner corners).

Each operation hasit's own Z-grid.

How to cal culate and show a Z-grid
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You can show a Z-grid by sdecting the option Caculate Z-grids under the
Cregte - Extramenu. Another way is checking Z-Grids or Rendered Z-Grids
in the ltems visible didog.
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5.11 Toolpath

The Toolpath is the path that the cutter will follow to create a part on the
milling machine. M ore specific, it is the series of positions for the tip of the
cuttingtool (XY of the center of the tool, Z of the lowest point of the tool).
The start of thetoolpath is drawn as asmal red cone pointing downward, the
end by asimilar cone pointing upward. These cones are NOT the workpiece
zero point: in the Items visible dialog an option is present to display ablue
arientator at the workpiece zero point.

The toolpath is a very important representation for a visua check before
starting the milling machine: any possible errors should be found before
milling. Here' s an image of atoolpath.

A}

./

M ost lines are drawn as solid lines (default in red), indicating a normal speed
(Feedrate).

Lines drawn in purple indicate that the feedrate is reduced by DeskProto's
Dy namic Feedrate Control.

Some lines are dashed in gray, indicating that they are Rapid movements
(moving as fast as possible).

The toolpath depends on the settings made in the Operation Parameters
didog

After cdculating a toolpath using the command Calculate toolpaths the
toolpath will automatically be switched on in the scene (made visible in the
Items visible dialog). To send this toolpath to the machine it should be post-
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processed to an NC-program, which is done using the command Write NC-
program file. How it will be post-processed is determined by the
postprocessor which is linked to the milling machine y ou use.

How to cal cul ate tool paths
You can let the toolpaths be caculated by selecting the option Calculate
Toolpaths under the Creste - Extra menu.

L

As ashortcut this convenient button is present on the Toolbar.
Another way is checkingthe Toolpaths checkbox in the ltems visible didog.
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5.12 Simulation

TheNC progamfileisin fact thefina result of DeskProto: sending it to the
machine will produce the desired part. It may be useful though to preview
this resulting model on screen, in amachining Smulation.

The Smulation is adrawing on screen that shows you what the resulting part
will look like. This can be used to check things like the resulting surface
smoothness, error movements (if any) that damage the part, rest materiad
where the cutter cannot resch, etc. DeskProto will calculate a simulation in
3D, so you can rotate, pan and zoom it just like any other item on screen.

The simulation is for one Part: dl available operations can be included. The

illustration above shows three operations:

o aGeometry operation for roughing, where the balnose toolpaths (or rather
the"cusps" in-between) are clearly visible: the green part on theright.

e a Geometry operation for finishing, showing a very smooth resulting
surface: only the left haf has been finished.

o aVector operation with a DeskProto logo, 0.5 mm deep, projected onto
the bottle surface: only visible on thefinished side.

In a simulation an operation cannot simply be made invisible (like for
instance for thetoolpaths):

just asin red lifefor asimulation removing materid is possible while undoing
such removal is not.
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Because of that the Operation's visibility settings cannot be used here, and a
Smulation comes with the Smulated Operations didog to seect which
operations need to beincluded.

Only after pressing Cdculate the simulation will be updated (if needed after
resettingit first).

Operations to Simulate |E|

Check all / none

Eﬂﬂ Roughing
= Finishing
72 Text

You can set the Level of detail of the simulation on the Smulation tab of the
Part parameters.

For Geometry projects DeskProto simulation alows you to compare the
simulation with the original geometry, and indicate any differences with a
color. Rest materid in green, too much materid removed in red. On the
Smulation tab of the Part parameters the user can select whether or not to
use these colors, and aso the tolerance to be used.

In the simulation screenshot aove you can for instance see that a skin has
been applied when roughing (green rest-materid), and that the cutter is too
thick for the smdl inner radius a the neck of the bottle (green rest-materia
just below the cap). Thered color in the DeskProto logo is logical, as the logo
is not a part of the geometry and thus DeskProto concludes that too much
meateria has been removed. The red will only be visible in case the geometry
is switched off in the Items visible diaog.

How to cal culate and show a simulation
You can show a Smulation by sdecting the option Caculate Smulation in
the Create menu.
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D

As ashortcut this convenient button is present on the T oolbar.

Another way is checking Smulation in the [tems visible didog.

The speed of drawing a simulation can be optimized using the Graphics
options in the Advanced Preferences.
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5.13 NC-program

NC stands for Numerical Control (we will dso use the acronym CNC, which
stands for Computerized Numerical Control). An NC-file contains an NC
program: a series of instructions for a CNC milling machine to execute. It
needs to be sent to amachine to make that machine execute the NC program.
Each file contains commands for a specific machine (or machine-ty pe).

An NC-progam is machine-dependent: its forma will be different per
mechine, as each machine (or rather each controller) will "speak a different
language”. Theformat that DeskProto uses to writethe NC-file is determined
by the Postprocessor that is configured for that machine. And in the Project
parameters you can select which machine will be used.

Almost any NC program fileisin plain ASCII: you can read and edit it using
aplain text editor like Notepad. DeskProto can only work with ASCII NC
files.

How to create an NC-program
The toolpaths caculated by DeskProto can be saved to an NC-program
choosing the option Write NC-program from the Create - Extra menu.

=

As ashortcut aconvenient button is present on the Toolbar.

DeskProto will try to combine the toolpaths of al Operations of one Part
into one combined NC program file.

Or, if Chaining has been applied, even toolpaths of Operations in severd
Parts can be combined.

NC Fileslist

DeskProto can show you alist of dl NC files that have been written for the
current project. This is shown in the NC Files window, below the Project
Tree. If this window is not visible you can check it in the View menu.

Sending NC-program to machine
For some machines it’s possible to send an NC-program to the machine from
within DeskProto. How to do this see the option Send NC-program To
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M achine from the Create menu. For all other machines you need to open the
NC filein the machine's control software,
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5.14 Libraries

Three different libraries are present in DeskProto: one for machines, one for
postprocessors and one for cutters.
Each library is displayed in adidoglikethis:

P Cutter Library

Cutters

Ball nose, radius 0.5 = diameter 1 mm -
Ball nose, radius 1 = diameter 2 mm

Ball nose, radius 1.5 = diameter 3 mm Remove...
Ball nose, radius 1/16 = diameter 1/8 inch
Ball nose, radius1/32 = diameter 1/16 inch Copy...
Ball noze, radius 1/4 = diameter 1/2 inch
Ball noze, radius 1/8 = diameter 1/4 inch
Ball nose, radius 2 = diameter 4 mm

Ball nose, radius 2.5 = diameter 5 mm
Ball nose, radius 3 = diameter & mm

Ball noze, radius 4 = diameter 8 mm

Ball nose, radius 5 = diameter 10 mm
Ball nose, radius 8 = diameter 16 mm
Conic 123waxRinn cutter 15 dear incll

m

i

Edit...

[ Cloze ] [ Help ]

A

A library isjust acollection of definitions. You can ether add, copy, remove
or edit an item. The definitions are saved to disk in the file location Drivers,
which can beset a the Generd tab page of the Preferences didog box. They
are saved to disk when you click the OK-button of the library-didog, one file
for each driver.

When you add or copy an item, you can set dl the vaues including the
filename. When you edit an item you can set dl values except the filename. If
you want to change the filename of a cutter, postprocessor or machine you
can use Windows Explorer to do so. You need to do this when DeskProto is
not running (so close DeskProto first) because otherwise the old filename will
be saved again when closing the library. The file with the new name will be
autometically loaded when you restart DeskProto.

SeeLibrary Of M achines, Library Of Postprocessors and Library Of Cutters.
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All these definitions are stored in files (machines in .mch files,
postprocessors in .ppr files and cutters in .ctr files), to be stored in the
Drivers directory of DeskProto. All thesefiles are plain ASCII text files, that
can aso be edited usingaplain text editor.

For editing no help information is present, so only do this if you are sure
what you are doing.
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5.15 Two-sided machining

This issue is aout Geometry machining (does not apply to Vector and
Bitmap).

Some models can be completely machined from one side, like DeskProto's

DpPictureFrame sample geometry .

For other models, like the perfume bottle sample geometry, machining from
onesideis not sufficient.

A complete bottle can be created in three way s:

1. Machine two separate halves and dgue these to one another to make a
complete mode. This is the easiest way, which works great for many
ty pes of modes. For instance for an eectric hand-drill or similar tool.

2. Use arotation axis to rotate the model during machining. This is called
rotation axis machining

3. Machine the modd from two sides, so flip the block upside-down
halfway through process. This flipping can be done either manualy or
automatically by arotation axis.

This help page concerns Two-Sided machining using the manua flip, for
the automatic flip seethe page on indexed machining.

M achining from two sides comes with some extraissues:

- how to hold the part after turningit upside down

- how to make surethat both sides are perfectly digned

- how to correctly set the WorkPiece zero point for the second side, makingit
match thefirst side.

The Two-Sided milling wizard (manud flip) will help you to create a
complete modd in one piece, by machiningit from two sides. The tota block
of materid to be used is larger than the modd, leaving a frame around the
mode. This frame permits you (after machiningthe first side) to again clamp
the modd in order to machine the second side as wdll (turned upside down).
Seetheillustration below, where theyelow part is the block, or in fact what
has remained after milling (top view).
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Obviously the mode needs to remain connected to the block when the second
side is machined. This is done by the so caled Support Tabs: four small
rectangular blocks that function as bridges to connect the modd to the
remaining part of the block. In the illustration above the four red rectanges
arethe Support Tabs.

DeskProto will lock the Operation’s Areato be machined to the geometry
plus the Support Tabs by setting it to Custom, and DeskProto will switch
off the Borders to prevent the tool from cutting the outside surface of each
support tab (as that would disconnect it from the main block).

DeskProto will set thewidth and depth (X and Y) of the materia block. For
X both left and right 25 mm (or 1 inch) is added, permitting you to clamp
down the block on the machining table a that spot. For Y both front and
back 10 mm (or ¥z inch) is added to end up with a block that is sufficiently
stable when machining. These dimensions need not be very accurate. A bit
oversizeis advised for the actua block, making sure that you can machine a
reference planelater in the process.
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In contrast, the height of the block (Z) needsto bevery accurate as otherwise
the second side will not be correctly positioned reative to the first. In
practice you can eesily satisfy this requirement, as you can buy most
materids in slabs a an exact thickness. Of these slabs aso both sides are
exactly pardle to one another.

Thesize of thetotal materia block is defined in the Part parameters.

Note that DeskProto can be configured for two different block types:
floating size and fixed size. The first type is default, and determines the
block sizeby adding a certain frame thickness on dl four sides, as explained
above. The second type uses, asits nameindicates, afixed block size. This is
handy when you have similar products and astock of equaly sized blocks. In
this caseit is possible that the part does not fit in the block (some minimum
margn is needed as a frame): in such cases a warning message will be issued
and you need to scde down the part. The choice between both types of
block, and the actud dimensions, can be set in the Preferences dialog.

DeskProto makes it easy for you to correctly position the two sides reative
to oneanother. Or in other words: to set the correct workpiece zero point to
machine asecond sidethat exactly fitsthefirst. For this am DeskProto uses
two rulers (stop-bars) that are exactly paralé to the machine's axes, and have
a known position. See the illustration below: the long ‘horizontd’ bar is
pardld to X, & aknown Y position, the short ‘verticd’ bar has a known X-
position (being paralld is less important here). The workpiece zero point for
both NC program files has to be set at the exact point where both rulers meet,
with the Z=0 set with thetip of the tool touching the top of the block. This
zero point remans the same after turning the block upside down for the
second side. Also seetheillustration below.

-
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After machiningthefirst side, you have to machine two reference planes, on
the block’s back and left side: see the blue line in the illustration. The
reference plane on the l€ft is on position X = 0 and needs not be aong the
complete side (which would not be possible because of a clamp). The
reference plane on the back is on a Y-position specified in the Report file,
and needs to be machined along the complete back. After turning upside-
down these two reference planes will exactly touch the rulers, making sure
that theblock is exactly lined up with the machine, and exactly at the correct
position.

Note:

The Ruler /Reference plane method just described is just one method: more
methods are available to correctly position the block after turning upside-
down. For instance using reference pins on the machining table, and drilling
holes to exactly fit these positioning pins. This is essiest when you set the
zero point exactly centered between the pins (two or four). In DeskProto
"M ake center of materid zero" is a pre-defined option for the zero point X
and Y (needsto be set after completing this wizard).

The Two-Sded Milling Wizard can be used with any of these positioning
methods, as long as they result in the block having the same position before
and after turning upside-down.

The Report file just mentioned will be generated upon pressing the Create
button, and gves dl information needed for the actuad machining from two
sides. Thefileis opened in Notepad, makingit easy to print the file and/or to
saveit. Default filenameis Wizardlog.txt: do saveit using a different name to
prevent it from beingwritten over by anext wizard.

Of course you are free to still fine-tune the results of the wizard before
starting on the machine. You can still change any parameter after finishing the
wizard: dso parameters that have not been set by the wizard. You may aso
add operations, for instance some extra finishing with a small tool for some
specific detall. In case of using an extra operation make sureto create the new
operaions by Copying an operation set by the Wizard, not by just Adding a
(default) operation. That way al settings made by the wizard will be copied
aswdll.

After changngany parameter you will haveto again savethe NC program file
that was written by thewizard.

A wedlth of information on two-sided machiningis available in the DeskProto
Tutorid book (can aso be downloaded as PDF): Lesson 6 is about two-sided
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mechining, and shows you how to machine a nice sample geometry: a
cdlphones front cover. This STL file is a free download on

www.deskproto.com
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5.16 Rotation axis machining

A rotation axis or 4th axis on a CNC milling machine can be applied in two
different ways:

- the part can be rotated during machining

- the part can be machined from one side (three axis machining), then rotated
and machined from a second side, etc.

The first method is in fact 'red' rotation axis machining (continuous
rotation), the second method is cdled indexed machining.

DeskProto supports both methods, obviously only in the M ulti-Axis edition
of DeskProto.

Indexed machiningis possible only for Geometries

Rotation axis machining can be sdlected by checking the box "Use rotation
axis" in the Part parameters.

When Geometry datais present DeskProto will then set a cylinder shape
M aterid block that exactly fits the bounding box of the geometry. The axis of
this cylinder will be the X-axis in CAD coordinates (the line for Y=0 and
Z=0), so you may need the option Center geometry to center your geometry
round that X-axis.

In case only Vector data and/or Bitmap data is present DeskProto will set a
cylinder shape Material block that is exactly large enough to wrap the 2D
CAD dataround this complete cylinder (like a paper labd on ajam jar). So
for a bitmap image with Y-size 100 mm, the diameter of the generated
cylinder block will be 31.83 mm: the cylinder's circumference is Pi * 31.83 =
100 mm.

For mixed projects the Geometry sizewill overrule the wrgpping calculation.
In al cases you are of course free to change the block dimensions conform
your needs.

For Geometries an easier way is available: use the Rotary machiningwizard.

Rotation axis machining in DeskProto in fact still is a type of three axis
machining: instead of moving X, Y and Z at the same time, now X, Z and A
aremoved. In aDeskProto NC program file for Rotation axis machiningno Y-
coordinate vaueis present.

So before starting the cutter needs to be positioned dong Y exactly above the
rotation axis, soa Y = 0.0. You can make DeskProto do this automaticaly
by checking the option "Write Y=0 in first movement command for rotary
machining" in the Advanced M achine Settings diaog.
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DeskProto does not do this by default as such movement may damage your
machinein casethe current Z istoo low.

A wedth of information on rotation axis machining is available in the
DeskProto Tutorid book (can aso be downloaded as PDF): Lesson 5 is
about rotation axis machining a geometry, and shows you how to machine a
great sample geometry: the head of the famous Venus de Milo statue. This
STL fileis afree download on www.deskproto.com
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5.17 Indexed machining

A rotation axis or 4th axis on a CNC milling machine can be applied in two
different ways:

- the part can be rotated during machining

- the part can be machined from one side (three axis machining), then rotated
and machined from a second side, etc.

The first method is in fact 'red' rotation axis machining (continuous
rotation), the second method is called indexed machining.

DeskProto supports both methods, obviously only in the M ulti-Axis edition
of DeskProto.

Indexed machiningis possible only for Geometries

DeskProto offers indexed machining in the Advanced Geometry wizard Two
or more sides, automatic rotation (aso cdled the N-Sided Milling
wizard). In this wizard you can choose any number for N, from 2 up to 99
sides.

The wizard will automaticaly generate N parts for you, and apply the
correct rotation for the geometry in each Part. The rotations are evenly
spread (360 / N), if needed you can sdect a higher N and then later ddete
some of the parts.

Support tabs (cylinder shaped blocks left and right) are optiond.

In each part one or two operations are generated (finishing, and optionaly
roughingfirst): thewizard will link al these operations into onelarge Chain in
order to write one combined NC file for the complete indexed milling process.
Therequired A-axis rotation commands for the rotation axis (in-between the
operaions) are entered in the operation's Start/End commands.

DeskProto aso supports indexed machining on five-axis milling machines
(five-axis continuous rotation is not supported). This works exactly the same
as with four axes: you create a series of parts, specify the correct rotation for
each part, and specify that same rotation in the Sart commands of each
Operation. Only now both an A-axis rotation command and a B-axis rotation
command need to be specified.

The five-axis process however is much more complex than for four axis, as
five-aiis machines are available in many configurations. That is why
DeskProto cannot offer awizard to automaticaly create such project for you.
A detailed instruction for five-axis indexed machining can be found in Lesson
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9 of the DeskProto Tutorial book (can be downloaded as PDF). Including a
nice sample project.
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5.18 Graphically finding the rotation

Findingthe correct XYZ rotation values to correctly orientate a Geometry as
required can be very difficult, especialy when andes other than 90 degrees
are involved. Hereis atip to essily find these three rotation values by first
rotatingthe geometry on screen.

Follow the following steps:

1. Set therotation settings for the Part to [X=0, Y=0, Z=0].
(Pat Parameters, tab page Transform)

2. Rotate the geometry to the required orientation (using the mouse) seen
from above (assuming the X-axis of the machine to be horizonta on the
screen, and the Y-axis of the machineto be vertical on the screen). So imagine
that your viewpoint is above the machine you are looking downward from
the positive Z-axis.

3. Now simply copy the rotation settings from the view (View menu >>
Viewpoint >> Custom) and enter them as the rotation settings for the part

(Part Parameters, tab page Transform).

4. Findly check whether the rotations are exactly the way you want (by
looking at some default views for example).

A different festuretha you can use hereis the option cdled Show downward
faces in the ltems visible diadog.
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5.19 Editions/ Trial mode

Select the edition you want to start

(") Free Edition
offers basic functionality, for 1 part and 1 operstion
) Entry Edition - in trial mode
multiple parts and operations, roughing, pocketing, drilling
) Expert Edition - in trial mode
offers all 3-axis opticns, induding many strategies
@) Multi-Axis Edition - in trial mode
also offers support for 4-axis and 5-zxs machines

The trial cross in the NC file
can be removed by buying a license.

You will then receive a key that
you can enter in the activation dialog.

DeskProto is offered to you as Freemium software:
you arewelcometo use the basic functionality DeskProto free of charge, the
advanced features are available as premium extras.

Four different Editions are available:

e Free Edition

e Entry Edition

e Expert Edition

e Multi-Axis Edition

of which thefirst is free while for the other three you need to buy alicense.
TheFreeedition allowsyoutodso Trial (evauate) the higher editions: when
running in trial mode the resulting toolpath will leave a Trial cross
(waermark) on each part that is machined.

The Free Edition is avalable for anyone free of charge, without any
obligations attached. It's functiondity is limited, still it offers al you need for
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basic CNC machining Profiling toolpaths based on Vector Data, Parale
toolpaths over Geometry Data, and machining rdiefs based on Bitmap data
In the Free edition a project may contain maximum one pat and one
operation.

Many parameters as described in the Help file are not available in the Free
Edition. Sill the most important parameters are there, and for many users
this free CAM program will be al they need.

The Entry Edition is the lowcost version of DeskProto, offering limited
options, a avery low price.

A few important extra options are present (added to the Free edition):
Pocketing and Drilling for Vector operations, and Roudhing for dl three
operaion types. Projects adso may contan any number of parts and
operaions.

The Expert Edition includes dl parameters, except for the rotation axis
options. So thefourth axis and the fifth axis are not availablein this edition.

The Multi-Axis Edition is the most complete version: dl parameters are
present, and so arethe A-axis and B-axes rotation axes.

M oreinformation about higher editions can be found in the Uparade didog
An edition comparison table can be found on www.deskproto.com

A licensefor ahigher edition can be activated in the Activate didog.
After activation your license this Edition select diaog will no longer be
displayed.
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5.20 Trial Cross

The Free edition dlows you to Trial (evauate) the higher Editions: when
running in trid mode the resulting toolpath will leave a Trial cross
(waermark) on each part that is machined.

Theeffect of this Tria cross (displayed in purple) can be seen in the sbove
image:

For a Vector operaion no toolpaths will be present in the area below this
purple cross: thetoolpaths will simply beinterrupted.

For a Geometry operation and a Bitmap operation al Z-positions below
this purple cross will be alowered a bit, resulting in two "ribbons" pressed
into the surface of the part, displayingthetext "DeskProto Trid version”.
Soinal cases you can dearly seeif theresulting part would suit your needs,
however thetrid cross will makeredly usingthe part impossible.

Note that the project files (DPJ files) that are saved when in trid mode do
not have a tria limitation. So you can run in triadl mode to prepare a project
and then use a paid license on a different PC to calculate the NC file. For
schools this makes a very lowcost classroom license possible: one pad
educationd license on the PC next to the machine, plus many free licenses
running on the student PC's.

In order to use one of the higher editions y ou need to buy alicense.
Such licensefor ahigher edition can be activated in the Activate dialog.
After activatingyour licensethetria cross will no longer be applied.
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5.21 Custom Wizards

@vvl . v Computer » O5(C) » Program Files » DeskProto 7.0 » Wizards » - | ‘,|
File Edit View Tools Help
Organize = Include in library + Share with = Burn Mew folder
i Mame : Date modified Type Size
L BT | daxisWaxRing 04/07/201710:08  File folder
%, 05y - i
i ) 123waxModel 04/07/201710:08  File folder
i Program Files | 173waxRing 04/07/2017 1008 File folder
§ 3Dconnexion | Basic3D 04/07/201710:08  File folder
i g\:i::::t':';ze"f'er 3 j Common 04/07/201710:08  File folder
) . HollowWaxRing 04/07/2017 10:08  File folder
J G | WX30WaxModel 04/07/201710:08  File folder
) L.aﬂg JWX30WaxRing 04/07/2017 10:08  File folder
: :':::S D2 saisWaxRing.dpw  05/01/201711:03  DeskProtoWizard 1 KB
P 123waxModel.dpw 13/01/2017 16:21 1KB
: zz::&zusa 02 193 waxRing dpw 10/01/2017 13:21 1KB
_ 1 Basic3D.dpw 23/11/2016 11:46 1KB
LA KIIoNS DP HollowWarRing.dpw  10/01/2017 13:21 1ke
=L W'Zar_ds - D2 ynE0WaxModel.dpw  15/11/2016 10:44 1KB
LR D2 pwxa0WaxRing.dpw  15/11/201612:02  DeskProtoWizard 1 KB
123waxModel

In addition to the series of predefined Wizards DeskProto aso offers
Custom wizards: wizards that any user can add and/or edit. A number of
these custom wizards dready has been installed, and can be started viaFile
menu command Sart Custom wizard.

The Custom wizard is a very powerful option, making it possible to add
your own Wizards to DeskProto. Such wizard can make it easy to use a
specia machine, or to creste a specid type of product. A good example are
the Wax Ring Wizards that come with DeskProto (123WaxRing, made for the
123WaxRing fixture, and HollowWaxRing, made for the 5t axis of the Roland
JWX-10 milling machine). Totd 7 custom wizards haven been instaled by
the DeskProto Setup, you are free to edit these wizards and/or use them as
examples for your own script wizards.

A valid Custom Wizard consist of one DPW file (DeskProto Wizard) and a
subdirectory with the same name.

For instance the file Basic3D.dpw and the directory C:\Program
Files\DeskProto 7.0\Wizar ds\Basic3D\

The DPW file specifies the name of the Wizard, how many pages are present,
and thefiles that define each page. These files are QML files, present in the
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folder just mentioned. For instance C:\Program Files\DeskProto
7.0\Wizar ds\Basic3D\WizPagel oadGeometry.gqml

In this folder you may dso use.QM LC files: compiled versions of the .QM L
files, used as cache for a better performance (faster display) of the wizard
pages.

Thewizard pages are written in QML (the Qt M oddling Language), which is
aframework for developing applications offered by the QT Company. As
DeskProto is built usingthe QT toolkit this is the most efficient choice for a
framework. For each custom wizard page one QML file is needed. This file
contains both the user interface (didog design, texts, edit boxes, etc) and the
script that defines the actions to be performed. As scripting language
JavaScript is used. Both aout QML and about JavaScript plenty of
information is available viathe Internet.

So basically dl you need to add a Custom wizard to DeskProto is a plain text
editor. Copy the resulting files to the location specified above, and
DeskProto will show your new wizard. For copying to that location and for
editingfiles at that location Windows requires administrative privileges.

For more information on scripting see the Scripts page and the DeskProto
Script Documentation (email us to receive a copy). In August 2018 this
documentation has been updated: email us in case you have an older version.
Note that avery essy way to create a Script wizard is to copy and rename
one of the sample Script wizards: then the correct structure dready is
present.

You can dso start a Custom Wizard by caling it's DPW-file as a command
line parameter.

For software specialists:

you can set the location of this wizard directory in theregstry, a
HKEY_CURRENT_USER\Software\Ddft Spline
Sy stems\DeskProto\7.0\Preferences\File Locations\WizardsL ocation

Do not change this unless you are sure what you are doing.

Page 343



Desk‘ Proto DeskProto Reference

5.22 Scripts

A Script or Macro is a program: a series of commands for DeskProto that
will be executed one by one. Programs are written in a programming language:
DeskProto scripts need to be written in JScript (Javacript, file extension
.dps).

Other way's to automate DeskProto are Template projects and Command line
paameters.

A script can be cdled in DeskProto using the command Run Script... in the
File menu.

You can aso start aScript by calingit as Command line parameter.

Default folder for script files is the Scripts subdirectory of DeskProto ( C:
\Program Files\DeskProto 7.0\Scripts)

A Script is an ASCII text file with a number of lines: each line contains a
command or part of acommand to be executed. The script can cal a number
of objects (functions) that DeskProto has made available via the Scripting
Interface. M ost of these objects are Properties (a variable that can be set or
read) and M ethods (afunction with one or more parameters).

A very simple example of a DeskProto script file is present dready
(ScriptedBottle.dps):

var strSamplelocation = DeskPr oto.pr efer ences.getSamplel ocation();

DeskProto.project.loadGeometr y(str Samplelocation + " Bottlestl");
DeskProto.project.activePart.setRotation(-90.0, 0.0, 0.0);
DeskProto.project.activePart.segmentMethod = 2;

DeskPr oto.project.calculateToolpaths();
DeskProto.project.writeNCProgram( " ScriptOutputNCfile.ext” );
DeskProto.exit();

This script will load the Bottle geometry, orientateit correctly for machining,
set the M aterid block (segment is the old name) to use the upper haf only,
cdculate the toolpaths using the default Operation parameters, save these
toolpaths in an NC program file and exit.

The parameter of function LoadGeometry could have contained the complete
path in one string. However asthe location of the Samples folder is different
per Windows version (sorry: thanks to M icrosoft) this solution is better.
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The available scripting objects are described in the DeskProto Script
Documentation: a series of HTM L files that can be found in the directory
\DP<ript\ntml\  on the DeskProto CD. Open the file
\DP<cript\html\index.html to start reading If you do not have this CD then
please email us.

In August 2018 this documentation has been updated: email us in case you
have an older version.

A specid type of Script that is avalable in DeskProto is the Custom
Wizard. Thisisavery powerful option, making it possible to add you own
Wizards to DeskProto. Custom wizards can be started via Start Custom
Wizard in the File menu.

For software specidlists:

you can set thelocation of this scripts directory in theregistry, at
HKEY_CURRENT_USER\Software\Ddft Sline
Sy stems\DeskProto\7.0\Preferences\File Locations\ScriptsLocation

Do not change this unless you are sure what you are doing.
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5.23 Command Line Parameters

It is possibleto run DeskProto with one or two command line parameters.
This feature is not meant for ‘normd’ users, but rather for application
builders who need to include toolpath cdculations in their gpplication and/or
want to automate that process. So when you do not know wha a command
line parameter is pleaseignorethis paragraph.

Other way s to automate DeskProto are Template projects and Scripts.

Command line parameters for DeskProto in dl cases except one (see below)
need to befile names (valid file specifications, including the path). When the
fileis not found or invaid an error message will be shown.

For the first parameter only a limited number of filetypes is possible
(DeskProto uses the file-extension to decide what to do with the file), for the
second parameter any file extension is possible.

1. First parameter:

Supported file-types for thefirst parameter are:
DPJ, DPW, DPS

STL, DXF, Al, EPS

BM P, GIF, JPG, JPEG, PNG, TIF, TIFF

DPJ

This is aDeskProto project file - the project will be automaticaly loaded.
For instance:

" C:\Program Files\DeskProto 7.0\deskproto.exe' C:\torso.dpj

This project may dso beaTemplate project.

DPW

This is a DeskProto Custom wizard file - the custom wizard will be
autometically started. For instance:

"C:\Program Files\DeskProto  7.0\deskproto.exe" "C:\Program
Files\DeskProto 7.0\Wizar d\123waxRing.dpw"

DPS

ThisisaDeskProto Script file - the script will be automaticaly started. For
instance:

"C:\Program Files\DeskProto  7.0\deskproto.exe’ "C:\Program
Files\DeskProto 7.0\Scripts\ScriptedBottle.dps”
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DXF, Al, EPS

These are CAD-files containing Vector data - the vector file will be
autometically loaded. For instance

"C:\Program Files\DeskProto 7.0\deskpr oto.exe" "C:
\ProgramData\DeskProto 7.0\Samples\DpBeer Tray.dxf"

Thedefault project needsto beaVector project.

Note that DXF can contain Vector data and/or Geometry data. The default
project ty pe decides how thefileis loaded.

STL, DXF

These are CAD-files containing Geometry data - the geometry file will be
automatically loaded. For instance

"C:\Program Files\DeskProto 7.0\deskpr oto.exe" "C:
\User\STL data\medaillon.stl"

Thedefault project needs to be a Geometry project.

BMP, GIF, JPG, JPEG, PNG, TIF, TIFF

These are CAD-files containing Bitmap data - the bitmap file will be
autometically loaded. For instance

"C:\Program Files\DeskProto 7.0\deskpr oto.exe" "C:
\ProgramData\DeskProto 7.0\Samples\XYZlogo.png"

Thedefault project needs to be aBitmap project.

You can test command line parameters by entering these command lines in
the Search didog of the Windows Start button.

Or you can edit the Shortcut on the desktop (click it with the right mouse-
button, in the context menu choose Properties, select Tab Shortcut): you can
add the command line parameter to field Target.

Or you can use the Windows Command window (start by entering CMD in
the Search didog) and enter the command in M S-Dos.

2. Second parameter:

The above options start DeskProto and load data, nothing more (except of
coursein scripts). Caculatingtoolpaths and writingthe NC file still has to be
done by the user. DeskProto dlows you to automate this as well. You then
need to start DeskProto with TWO command line parameters, the second
beingthe name of the NC file.

For instance: issue the following command:
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"C:\Program Files\DeskProto 7.0\deskproto.exe" C:\casting.stl C:
\casting.nc

As aresult DeskProto will be started, the file castingstl will be loaded,
toolpaths will be caculated, the NC file castingnc will be written, and
DeskProto will be shut down automaticaly. The user just sees DeskProto
coming up and closing down again. The file extension of the NC-file needs not
bethe onethat is prescribed by the postprocessor: the name on the command
linewill overwrite that.

Thetoolpath cdculations are done using the parameters as set in the defaults.
This works great when the application involves repesting the same job with a
slightly different geometry. This is for instance used for making custom
insoles: each soleis different, however al soles can be machined using exactly
the same parameters.

An application progammer then can include DeskProto in his CAD
application without bothering the end-user. Caling DeskProto with the
correct command line parameters can be done by a macro that is cdled by a
button in the CAD application.

Extra parameter:

One extra parameter is supported, which is not a file specification: adding
"/nocal culationwarnings' as command line parameter will make DeskProto
suppress cdculation warnings. This flagmay be added on any position on the
command line, and does not count as first or second parameter.

This option is useful in case of automated processes, where it should not be
needed for the user to gveinput (press OK) on warnings that are normd for
that process. Only non-critical warnings are suppressed, for instance "The
selected curves of the operation go 5.00 mm outside of the material block."

Thefirst command line parameter may dso beaDPJ file. When a DPJ file is
loaded the parameters in this file will of course be used, not the current
DeskProto defaults. This can be used when the CAD-file used has the same
name for al models.

This option dlows you to achieve full automation like mentioned above, for
two sided milling.

For instance:

"C:\Program Files\DeskProto 7.0\deskproto.exe' C:\TwoSded.dpj C:
\TwoSded.nc
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When you do this with a template project file DeskProto will prompt the
user to browse an STL file.

The project may not be a wizard-project, as then on opening the project the
Wizard will be started which will stop the automation. So when you crested
the project using a wizard make sure to make (at least) one smdl change in
the dialog-based interface before savingthe DPJ file,

We strondy adviseto define both command line parameters including a path
specification. In case the first parameters comes with a path and the second
does not, the NC filewill bewritten in the directory of thefirst (STL or DPJ)
file, as then that has becomethe "current folder".

The second command line parameter aso works in case the pproject cause
DeskProto to save more than one NC program file (for instance because of a
toolchange): the standard DeskProto naming conventions will be used for the
NC files.

In case the DPJ file that is loaded contains more than one part, then for all
parts NC files will bewritten. Extrafile names will be generated by extending
the NC filename using the standard DeskProto naming conventions for
multiple NC files.
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5.24 Template projects

Some gpplications concern DeskProto projects that al very much look like
esch other: al settings equa, only the CAD-data are (slightly) different. In
that case you don't want to again and aggin set al parameters for each next
project.

A first possible solution is to then enter al parameters as Defaults (Default
Part and Default Operation). When you then start DeskProto and load the
CAD-data (vector, geometry or bitmap) for the new project, dl paameters
have dready been set and you can immediately cdculate the toolpaths. This
even makes it possible to fully automate DeskProto: see the paragrgph on
Command Line Parameters.

Examples where the defaults can be successfully used:

- production of custom insoles: al products are machined with exactly the
same settings, only the Geometry fileis different.

- production of name-tags: again the setting are equa for dl tags, only the
Vector fileis different for each product.

The above solution is useful only if all your projects need these same
parameters. In case you have severa types of projects, then the dternative
solution is to create a project-file without CAD-data, which is cdled a
Template project. In order to create such template project you will still
need to load CAD data(vector, geometry or bitmap), as without CAD-data it
will not be possible to set any Pat parameters. When you have set dl
parameters tha you need you can remove your CAD-data file (in the Project
parameters), and then savethe project.

DeskProto will warn you that no Vector-data / Geometry-data / Bitmap-data
is present, and ask you if you want to create a template project. When you
later open such template project, DeskProto will immediately show a File-
Open didogto load aCAD fileinto the project.

In DeskProto the first operation of a part defines the type of the project:
when thefirst operation is aVector operation the project is a Vector project.
Samefor template projects, which means that in these three cases DeskProto
will trest aproject that it opens as template project:

- first operation is aVector operaion, however no Vector-fileis present

- first operation is a Geometry operation, however no Geometry-file is
present
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- first operation is aBitmap operation, however no Bitmap-fileis present

Here some examples where template projects may be useful:

e You might want to define a project-template you can use for a certain
materia. For instance when you adways machine denta modes your
settings are dway s the same. However some models are in zirconium and
somein wax, needing different settings.

e You might want to define a project-template for molds, using inverse
milling

o You might want to define a project-template with one part defined as top
part, another defined as bottom part (with correct transformations), each
containing one operation for roughing, and one for finishing.

After openingatemplate project and loading the CAD file that you want to
use you need to take care NOT to save the project, as that will over-write
your template project. If needed to save use Save As, and adifferent name.

A second way of usingtemplate project filesisto dways use the same name
for the CAD file. Your template project than will open this file when starting
DeskProto: you just need to make sure that you have saved the CAD-data to
beused in that CAD file before starting DeskProto.

Findly: the third option for automation that DeskProto offers is writing a
Script.
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