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Introduction

This manual is designed to provide an overview of the new fea#i@ass/efPr®.0. Each new feature will be
dealt with in a separate section and include informatioattmol and how to use. Below is a summary list of

the new features ¥fCarve Pré&.Q

Design

Nest Vectors

DXF/DWG Imp ort Library

0 B o rFiled Option

Fit Curves to Vectors

Toolpaths

Two Tools for Pocketing

Fluting Toolpath

Inlay Toolpath

The Nesting tool will automatically fit vector shapes in the most efficient
way it can calculate within the 2D Job area. This is a powerful way to
optimize material usage and increase toolpath efficiency when cutting a
number of vector shapes.

A completely new library has been implemented which adds the ability to
import vectors from DWG format filés the other vector file formats
availableThis also improves the number of DXF and DWG files that
can be imported ByCarve Prolt will now support filewritten from all
versions of AutoCAD up tilve 2008release. This iisuch more robust

than the previous DXF import option.

Thisoption allows 2 new types of fitigtfor straight line vectoorners.

It will crede adcbone shaped area in the corner to allow clearance for
another piece of material to be slotted into the part without being
obstructed by material left by the radius of the tool.

This dlows the user to fit &dBezier curves atraight lines to selected
vectors. This cammprovesmoothness for some toolpath options and
help to simplify data for modelling purposes.

There is now an option to select a second tool when creating a Pocketing
Toolpath.This will be a larger tool th&Carve Pravill use to clear out

the majority of the area to be cut. The smaller tool will then come in and
cut areas the larger tool couldt fit into andall round the shape to

finish it off. On large pockets with detailed outlines thi®ecamore
efficient than using a singteall tool to cut the whole shape.

This is a new type of toolpatinich issimilar to theexistingoption to

proflec on6 a sel ect e dddstheoptioroto defind hi s
ramp at the ends die selectegiectorto slope the toolpath up and

down This can be used fofl utesoi ngd
solid surface draining board nragk or can be used for artistic
engravingffectsand evemprojected onto a 3D model.

The Inlay feature will calculate either profile or pocketing toolpaths with
automatic compensation for the tool radius to allow tmeicparts to

fit into the corresponding cavities. Therdaaretypes of inlagvailable
Straight, Stepped, Pocket and Hgilgn Makers, plastics fabricators and
woodworkers who want to inlay one piece of material into another will
benefit from this feature.




Prism Carving Toolpath Prism carving uses an angled tool to create a r&sedhape on the
top of the selected vectorsis is typically, though not exclusively used
on lettering.

Multi -Colored Preview When previewing the effects of each toolpath it is nowlpdesassign
different colors to each one. This can be used to simulate the effects of
differently painted areas both as a way to verify the toolpaths and also to
provide an image than can be emailed or printed for customer approval.

Bug fixes and MinorEnhancements

A number of reported bugs have been fixed alongthéh small enhancements and changes which are not
documented here as they do not create differences to the way the software is used.

This document is intended to be used for exig@aye Prousers to learn the new featureg@arve Prc.0.
If you are a completely new user you should first work throuBleférence Manuahd tutorial videos that
come with the software.

We welcome any comments oar softwarethis manual or thethe training material, pleasenall
support@vectric.comith yourfeedback.
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Design

Nest Vectors

The Nesting tool will automatically fit vector shapes within the user defined area in the most efficient way it ¢
calculate (based on the user defined parameters). By default the area the vectors will be fittedJstihe current
Sizebut it is also po#de to select a vector as the nestingrisas a powerful way to optimize material usage

and increase toolpath efficiency when laying out and cutting a number of shapes. The image below left show
of letters which have been typed out usingotimeatilext layouttool, the image on the right shows the same set

of letters after thilest Vectorsfunction has been used to optimize their layoutNé&seVectorstool will be
documented in detail in this section to show how the options within the menu control the layout.

NESTIRNG
VECTORS
SAVIES
VIIATERIA\S

IMPORTANT NOTE: What kind of yield should | expect from the Nest Vectors command?

While theNest Vectorsfunction withinVCarve Pras degned to do as good a job as possible it is important to
understand it will natlwaysiestparts as well as an intelligent (and patiemin.The nesting ivCarve Pro
works incrementally and does nedrrange parts it has already placed. Theredoesihot have the ability to
adjust thingas the parts are being fitted that a human nester might see could be more efficient.

TheNest Vectorsfunction excels when the parts are relatively small compared to the nesting area and there ar
large numbreof parts to nest.

If you have a relatively small number of shapes to nest or you plan to cut the same set of parts many times th
may be better to take the time to manually nest your Watttersyou use thdest Vectorsfunctionand see
some obvios places that you could do betteligrasgood indicattinat manual placemenaybe better.




IMPORTANT NOTE: Sheets

The amount of material required\lest the selected vectors may be larger than the specified wal&hbarea (
Setup . To cope wiVCave Rrangkes ause wfea mdwl typenod entity cSlebts Sheetsare

used for any nested shapes that will not fit within the boundaries of the 3ple&iisglor the selected vector).
AdditionalSheetswill be createdsing the same parameters chosélesb the vectors. These are displayed to

the right and above the current Job area as can be seen in the image shown below. The use of the Sheets \
explained in more detail in section below on choosiAgtie Shet within the Nest Vectoramenu.

The concept oEheetsis very specifically related to machining the finished paidsrandesigned to replace
layersSheetsshouldNOT be used to organize vectors for modedlirig oiganizesectorsvhich you intethto
usefor different machining operatiomsthose cases thayersshould be used to manage the vectors.

Thesolepurpose oSheetsis to allownested part®r production type machining to be laid across many units of
the same material. Only vectors onDeéault Sheetcan be nested ddest Vectors should be the last
command carried out on the paefore machinind\s such bjects should not be nested nthes once, if you

do not like the nesting solution then you should usénthee (Ctrl + Z) command immediately and then make
changes to the settings beforig thenesting again.




How VCarve ProNests Vectors

Nesting shapes is a complex calculati@hwequires the user to make sure the vectors are in the correct state to
get the results they are looking for, this is especially important when nesting overlapping vectors or designs tha
have sets of vectors that need to stay in position with ezcim attrtain situations it is necessary to group
together particular vectors to get the correct r
there is no need to group them before nestidarve Pravill keep these internal stajethe correct position

and orientation as the shapes are nested.

If the 'outer’ vectors of the items being nested are overlgmulrage supposed to be overlapping) then they
should be grouped together. This will ensure that the software dgesnanést other items in incorrect places
inside of these objedsbreak the components apidue nestindpr these groupsill be done using the

bounding box of all thegeouped items.

Below you can see an example showing the value of this. The first image shows 3 parts to be nested 6 times e
they include overlapping vectors and single lines. The second image shows the Y4isiatsted

Grouping as you can see the parts araggittand the single lines are deleted “Timage shows the parts
Groupedbefore nesting into 3 specific groups, these keep all the parts in the correct position and does not dele
the individual lines.
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Original vectoralyers for groupecbctors will be remembered even if the vectors are ffesteted and then
ungrouped the objects within them will go back onto their originalllaigetan be useful if you have
arrangements of production parts which are on different layers tied/tmnest. These might be parts which
use layers for different machining operations (drilling, pockets etc.). To nest these you can do the following:

1 Groupthecomplexcomponentepresenteby vectors on different layers.
2 Nest the groupembjectdo optimize placement.
3 Select all the vectors amijtdup to get the timback on the original layers for machining.

The Nest Vectors icon is located withirEtie Vectors area of th®rawing Tab, this is shown in the image
below highlighted with ad box.
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Once you click the icon you will see the menu shown beloveansee there are a lot of options on this
particular form, these will all have a bearing on how the parts are nested. Generally it is assumed that yoL
nesting parts for the paoses of machining so a number of the options are set in regard to the tooling you plan tc
use and parameters associated with cutting the parts out. It is therefore very important to use the correct va
that correspond to the machining choices yougtaake and keep a note of these so you use the correct values
when you come to actually create the toolpaths.




ey
g&,}l Mest Vectors

Tool and Clearance Settings
D
]"“l[ ToolDia. (D) 0,125  inches
|_. Clearance (C) 0.05 inches
c

Border Gap 0.25 inches

Part Nesting Options
Rotate parts to find best fit

Mirror parts to find best fit
Allow parts inside other parts

Sheet Options
Hest from ...

@
MNest Direction

@) Along X Along Y

First vector is nest boundary

Individual Part Properties

Mumber of copies 1 =

Active Sheet 0 -

Tool and Clearance Settings

The settings in this section of the menu will determine the spacing which will be left between each of the nes

vectors and also control how close they are to the edge of your nesting area.

Tool Dia. (D)

Enter the diameter of the tool that you willubig toProfile (cutout) the vectors you are
nesting. This is the minimum distance that will be left between shapes once they are nested.

Clearance (C)

The Clearancevalue will be combined with the specifiedl Diameter to create the final
minimum spcing between the nested shapes. For exa@iplanceof 0. 056 combii
aTool Diameterof 0. 250 woul d create a mini mum spa

It is important to note that if you want actual material to be left between the nested shapes onc
they are cut out that tli@learanceneeds to be larger than the diameter of the tool. In the
example used above where the ari end mmanc lgiarpe c
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diameter tool cutting these shapes out would overlap as shown in the image to the left below (tt
blue shows the area which would be removed by the tool), this would leave no material betwee
some of the parts. If you wanted¢hi® be material between theauitpasses then you would

need to specify @earancevalue larger than tfi®@ol Diameter. For instance @learanceof

0.36 would make a total gap of O0.556, thi
minimum of 0.05 inches of material that would be left once the tool had cut out the shapes. This
would be very important if using tabs to hold your parts in place, or if you wanted to prevent the
scrap from potentially jumping off the table.

R Ny A=

TheBorder Gapvalue is applied to the edge of the area which is being used to nest the vectors
into. It will be added to ti&earancevalue around the edge of this shape to create the minimum
distance that parts will be nested in respect to the nestidgripoun

Border Gap

Vectors can be nested either within the whole Job area or into another selected vector (see sect
below onFirst vector is nest boundanfor more information on that option). The shapes will

be nested as close to the edge as possible usigatiaace specified to determine the
minimum distance from the edge. In many situations it is beneficial to have an extra gap from th
edge of the material to ensure that the tool does not overlap into an area where there may |
clamps (or other obstacles)l &m ensure that some material is left for-tholah. TheBorder

Gap can be used to define this extra distance. In many cases it would be defined as the to
diameter or an even larger value. Below left the image sBonden@ap below right you can

see aBorder Gaphas been defined leaving a boundary area around the edge of the nesting area.

w@%ﬁﬁf@%& W@%PE&ZZ@@
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Part Nesting Options

The options in this area of the menu will all directly affect how many parts or how efficiently it is possible for tr
software to fit shapes into the defined nesting area. The use of these options may depend on the partici
material and application yae going to be using your cut parts for. Think carefully about the effect they will have
on your shapes to ensure it does not adversely affect the finished cut parts.

Rotate Parts to find best fit

Checking this option will allow the software to rotatesdéfected vectors in order to try and
better fit them. The increments of rotation the software will use is base®Raotatibe step
angle which is defined in the menu box shown below.

Part Nesting Options
| Rotate parts to find best fit

o

Rotation step angle 45

In theory the smaller the specified angle the more optionswzeesofill have to fit the shapes
together so the more efficient the nesting will be. This does depend on the shape of the vectol
though. It should also be noted that the smaller the angle specified the longer the nesting will tal
to calculate.

Un-checkng this option will ensure the parts keep the same orientation that they had when
selected. This could be important if you are working with shapes that need to be oriented in
specific direction, for instance in regard to the material grain.

SAESER RN ESETTL
DL |
SNVES=TIE R Vr s VA

The imagabove and left shows the letters nested with 30 degree rotation and the image abov
right shows the same letters nested with NO rotation. As you can see by allowing the rotation th
software can fit the letters into a smaller area. In this caseathsigetdifference but the more
shapes there are and depending on the style of the shapes it could be a bigger margin.

Mirror parts to find best fit

Checking this option will allow the nesting to mirror (flip) the vectors in order to try and more
efficienly nest the selected shapes. This should only be checked if the direction the parts are ¢
in is not important. For instance if you are usinfynsked material you would always want the
face of the part to the top of the material and so would notoaadiaiw the software to mirror

them. If the parts were being-out and then finished or depending on the material being cut
this may not be an issue and so could be used to help fit more parts into the nesting area.

11



Allow parts inside other parts

Checking this option will allow the software to nest within the internal areas of shapes that have
gaps in the middle. This would be a good way to optimize material if you were cutting out part:
but would not be a good choice if the inside of the shapeslygsing to be pocketed as it
would not then be scrap matefiziouped objects will not allow shapes to be nested within
them even if they appear to have space to fit the smaller items. They would need to be ungroup
to allow the software to use thieiinal regions. Standard typed text will allow nesting on inside
areas as shown in the example below.

In the two images below you can see a set of letters which are going to be cut out. The larg
letters have sizable internal areas that will become wasted scrap,Alengphes inside

other partsoption means thatCarve Pravill use these interrakas to fit any smaller parts into

them. This can be seen in the right hand image which shows the letters after nesting, where t
i nside of the O8s and the B have been usec

t

BOUTH| &

e

2,

Antiques & Collectables

Sheet Options
Nest From

This area of the mensi used to define which corner the nesting will start in. There are four
options which can be selected from the options in the menu shown in the image below:

Sheet Options
Hest from ...

Each node corresponds to the respective corner of the Material or the selected boundary vectc
The first nested parts will be placed in that corner and the shapes fitted accordwesto the
Direction specified (see section below).

Nest Direction

The options in this area of the menu are used to select how the parts will progress as they a
positioned within the sheet. The best way to think of this (for the purposes of this section) is that
they opourdé out of the selected corner fil
defined axis (X or Y)

12



Along X

Checking this option means the nested vectors will fill the boundary area vertically ther
progress horizontally along the X axis, radiating from the corner selectétest the

From section of the menu. The image below showaldng X nesting option with

Nest from... set to the lower left corner.

Along Y

Checking this option means the nested vectors will fill the boundary area horizontally
then progress vertically along the Y axis, radiating from the corner selecdeisin the
From section of the mend’he image below shows theng Y nesting option with

Nest from... set to the lower left corner.

First vector is nest boundary

Checking this option means the first vector selected as will be used as the boundary for the nesting a
This can be usefifilyou need to define a naectangular shape to nest vectors into, such as lagfe off
from a previous job. 1tdéds important to Jobote t
Arealif the selected boundary vectors goes outsiddf tiére are too many vectors to fit into the first
selected vector then additidBhaéetswill be created using the same boundary shape for the parts being
nested, the boundary vector will be positioned oDdfailt Sheet(zero) along with any itemest

selected for nesting.

Not having thé-irst vector is nest boundanoption checked means all the selected vectors are nested
into the whole of the defined Job Area (defined loth&etuparea of the menu).

IMPORTANT NOTE: Using a grouped vector as the nest boundary
I f you need to represent a sheet with holes

selected vector as the new boundary it is possible to also use a Grouped vector for the first selected it
then the shapes will be teelswithin the spaces in this.

13



Individual Part Properties

This function is very useful if you have a number of the same part to make and need to nest many part:
once. It allows multiple copies of the selected object/s to be nested without maipresthear to the
operation.

If you want more than one incidence of a particular item then select it from the 2D view. In the box
where it sayBlumber of Copies enter however many copies you want andpply the selected

vectors will be marked withr@gn number indicating how many copies of that item will be made when
they are nested. Different shapes or groups of shapes can be assigned different numbers of copies.
stop an item being copied multiple times just settheer of Copiesback tol andhit Apply.

Active Sheet

This option lets you choose whitieetof vectors is currég active, either for editingapplying
toolpaths onto.

TheActive Sheetan also be chosen whenNlest Vectorsmenu is not open by using the drop down
option from the base of tiawing menud this is shown in thimage belothighlighted with a red
box

@ Layers Sheet

|'ﬁ' Layer 1 v||1 -

weCmy| oy &
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DXF/DWG Import Library

A new library has been integrated\f@arve Pravhich increases the numbet type of vector files that can be
imported into the softwarghis addition adds a new file format to the lismMBatve Pr@an opepallowinghe
importation of DWG format filesThis is a formatypically exported from AutoCAD or AutoCAD based
softwae. As well as adding this file type the new library withptstmore versions of DXF format files. With

the new | ibrary DXF/ DWG files saved from Aut oCA
when being read intCarve Pro

The new library is built into the standé&edtor Importtool, theicon is located in thEile Operationsarea
of the Drawing Tab. Once aDXF/DWG file has been imported themetimported vector shape(s) can be
modified, moved, scaledtated, mirroredraleleted the same as vectors created within the software.

While thenew import library will significantly increase the number of DXF/DWG format files that can be
imported intoVCarve Prolt should still be noted though thdtile every endeavour is méaléeep up with

ot her software compani esd c¢ hanagngdfthe soppartddenatsmay i | e
not always be readabl&/darve Proln that case going back to the original design systems and saving the file in
an edier version may enable it to be loadedhetsoftware.

15



ABoneo Fillet Options

Thisoption allows 2 new types of filigtfor straight line vectoornersit will crea¢ an overciughaped area in
corners taallow clearance for another piece of material to be slotted into the part without being obstructed b
materialeft by the radius of the toBlelow left you can see a blue piece of material fitted into a normally cut slot,
this would fit no further in tinathe radius of the tool would allow. Below right you can see the same situation
with a sl ot Bbnhnel Bayl eheoobDegs applied to it w
slot.

This is a very useful tool for dlogethefurniture designs, model aircraft, dinosgtard8elow you caee a part
from a slotogether dinosaur on the left is the standard part and on the right is the same paT wBitnéhe
style fillets added to these slotss type of fillet needs te lused when the slot is close in size to the tool
diameter.

W

These options are selected withinstaadardCreate Filletsmenu, the icon for which is located in Eaig
Vectorsarea of th®rawing Menu as shown in the image below.

16
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Clicking this wiilbpen the Create Fillets menu shown below.

C  Create Fillets

Fillet / Tool Radius: 0.25 | inches

Click on an angled corner to change
corner into a drecular fillet

Fillet Type

.| @ Normal fillet

71 'Dog-Bone’ Fillet
These filets are used for
creating dearance in internal

corners to allow slotted
pieces to fit together.

=
]
4

() 'T-Bone' Fillet

B These filets are used for
£ creating dearance in
internal corners when the
slot is the same size as the
tool

Close

[— I
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Fillet / Tool Radius

This size of this value is used to create the fillet as described for each individual type of Tibet below.
create any of these Fillets you need select the type required then mousetloairsor so it is over a
corner between two straight lines, if it is a legitimate place to create the fillet then a check mark will she
and the user can click the mouse button to create it. It should be noted that this will not fillet arcs o
beziergven if one of sides of the node is a line.

Fillet Type
Normal fillet
This creates a standard corner fillet based &athas defined, typically this would be used for design

purposesather than editing a slot for fitting purposes. The images belimsedmore as a way of
comparing this type with the other two new options. Below left is the vector before filleting the two inside

radii, on the right is the filleted version.

O0DeBpned Fillet

This creates a circular-out style of fillet, the circles will be placed so the upper right part of the circle
touches the original sharp corner and are created wWithdins specified. This option should not be
used if the slot width and the tool sireilar in size. Below left is the vector showing the slot before
filleting, on the right is the filleted version using thesBgo n aptidn.

6-Boned Fill et

This creates a circular-out style of fillet, the circles will be placed so the right hand node of the circle
touches the original sharp corner and are created VRtthespecified. This option should be used if

the slot width and the toolare simir i n si ze so the sl ot can 0gr c
for them to fit. Below left is the vector showing the slot before filleting, on the right is the filleted version
using théX -B o naptidn.
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Fit Curves to Vectors

This fundion allows the user to fit arc, Bezier curves or straight lines to selectedlhectmady created
vectors will be approximated based on a user defined tolerance. Using thisarastiomith smoothness for
some toolpath options and also helpnpley data for modelling purposgise Curve Fitting function can be
accessed from tiedit Vectorsarea of thdrawing menu as showmighlighted with a red bax the image
below or by using the shotitk e y ¢ o m@tilnFdt i on 0O

Either of thesenethodwwill bring up the following menu:
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