
*Not all programs interpret it the same. If you choose to
provide us with files in SVG format, it is important to specify
what program the SVG came from, so that we can ensure
the files are scaled to the correct size when imported into
our software

In order for our robots to produce your parts, they need 
special instructions, which are generated from a digital 
file. But robots are dumb, and if the digital files don’t 
follow a specific set of rules, the robot does not know 
what to do with them. 

In the best case, this means that the robot simply does 
nothing. But more often than not, incorrectly prepared 
files will cause the machine to malfunction, ruining your 
part, and potentially damaging itself. 

Even if you regularly work with vector artwork or CAD 
software, It is important to check your files for any of 
the issues called out in this guide. Files that appear 
to be correct in one program, such as AutoCAD, often 
do not translate correctly when exported for use by 
our machines. And just because your files look visually 
correct, does not mean that the machine will understand 
them the same way a human does. 

This guide provides a lot of good info that'll help you 
make files that we can use on our machines and ensure 
that they make exactly what you were envisioning. 

If you don’t have, or know how to create vector artwork 
for your parts, or don’t feel comfortable following this 
guide to prepare your files, We offer drafting services 
through ourselves or our partners, which run between 
$50 - $100 an hour, depending on the type of request. 

If your submitted files will require additional drafting 
time to prepare them for our machines, you will be 
contacted before any additional charges are applied to 
your order. 

A C C E P T A B L E  F I L E  T Y P E S

• DXF Mechanical drafting software such as AutoCAD

• EPS Most vector drawing software

• SVG* Most vector drawing software

• PDF Most vector drawing software

• CDR Coreldraw

• AI Adobe Illustrator

Hammerspace Forge supports most common vector file formats. For details on each format, and information on 
how to export form common programs, see the “Exporting and File Types”  section at the end of this document.

G E T  I N  T O U C H

CONTACT US
FORGE@HAMMERSPACEHOBBY .COM
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When working with digital artwork, it is important to 
understand the difference between a vector image and 
a raster image. 

Raster images are the most common images out there, 
mostly because they are used for printing. They work by 
telling the computer “at this point, there is a dot of blue, 
at that point there is a dot of red.” But because they rely 
on absolute positioning of points of color called pixels, 
they degrade in quality as you zoom in or re-size the 
image, causing pixilation. 

Vector images work differently. Rather than saying “put a 
red dot here and a blue dot here” they tell the computer  
“draw a red line 5 inches long in this direction” and “fill 
the area between these lines with the color blue.” This 
means two things. Firstly, vector images don’t lose 
quality as you zoom in; they will never pixilate the way 
that a raster image will. Secondly, Because they are 
made  up of directions and dimensions, instead of dots, 
they can be used as a set of instructions for a robot. 

Think of it like the difference between giving your friend 
a set of GPS coordinates for your house vs. a set of 
directions for how to get there. For our robots to cut your 
files effectively, they need driving instructions, not GPS 
coordinates.

VectorRaster

Many File Formats, such as PDF can 
contain both vector and raster 
information. Just re-saving a raster image 
such as jpg in a vector file format DOES 
NOT convert that image to a vector. 

Instead, creating a vector requires using 
vector drawing software such as Inkscape 
or Illustrator to manually or automatically 
trace the shapes. 
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Software
We work primarily in Coreldraw, but can open and 
edit vectors from most drafting and vector drawing 
programs, including AutoCAD and Adobe Illustrator.

If you have never worked with vector software before, 
or don’t have an existing license for more expensive 
programs like these, we recommend downloading 
Inkscape as a free alternative. It should give you 
everything you need to draw vectors form scratch, or 
convert existing raster images to vector artwork.

Machine Kerf
Kerf is the amount of material that the machine removes 
when cutting your design. For some machines it’s 
virtually zero, while other machines can have a kerf of up 
to half an inch, depending on the tooling used. You can 
find the Kerf of our various machines listed below.

The plasma cutter and laser cutters cut on the lines of 
your artwork, so you must compensate for the kerf in 
your design if a high degree of mechanical accuracy is 
important. Kerf on the CNC Router is compensated for in 
the software we use to run the machine.

Laser Cutter

0.007”-0.05”
 Typically 0.007”-0.01” in plastics, 
wood, and other hard materials 
and 0.02”-0.05” in foam and other 
soft materials (sometimes more if 
cutting pieces in thicknesses over 
1” thick).

Plasma Cutter

0.05”-0.07” 

Vinyl Cutter

0”-0.001” 

Typically 0.05”-0.07” depending 
on material.

Typically the same as a sharp 
knife.

CNC Router

0.125” - 0.5”
Typically 0.05”-0.07” depending 
on material and tooling. Router 
bits can’t fit effectively into inside 
corners and other features of 
designs that might be too small, 
so tooling selection is important. 
Engraving and V-carve operations 
can have smaller Kerf.
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Robots don’t see colors and shapes the way a human 
does, and in order for the robot to understand what it is 
looking at there are a number of specific rules that your 
drawing needs to follow:

No Double Lines
If you have multiple lines in the same exact place, the 
robot will cut each of them separately, causing it to go 
over the same line multiple times. This increases the cut 
time (and thus the cost), and depending on the machine, 
can completely ruin the part.

No Overlapping Shapes
A common error in vector drawings is to create an image 
by overlapping shapes, such as using a white circle to 
show a notch in a black square. The robot only sees two 
shapes, and will cut the full outline of both of them in 
most cases.

Embed or Convert Fonts
If your design includes text of any kind, make sure 
to embed the fonts, or better yet, convert them to 
outlines/curves. If you are using any type of CAD 
software, make sure the text is exploded into lines. 

Stroke and Line thicknessRemove Extra Geometry

Don’t Include hidden layers or any 
other geometry or features in your 
drawing that you do not want cut 
or etched (even hidden ones) 

The one exception to this is 
including registration lines for 
locating the artwork on the 
material

Different Colored Lines

Use different colored lines to 
indicate the parts of your design 
you want cut vs. etched, and any 
registration lines included in the 
drawing. 

Use pure RGB colors, and be sure 
to label what each color means.

The robot does not understand 
stroke or line thickness, and will 
cut the line at the same width 
regardless of how thick you 
make it on your computer screen. 
Make sure all your lines are set to 
hairline, or .25pt thickness or less.
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Just opening up a raster image like a .jpg in Inkscape or 
Adobe Illustrator and saving it in a new format will not 
convert your file to a vector. In order to create a usable 
vector, the drawing has to be “Traced.” This Can be done 
manually using the pen and line tools, or if that seems 
like a lot of work, most vector drawing programs have a 
“Vectorize” or “Auto Trace” tool that can do most of the 
work for you.

If you are using an Auto-Trace or Vectorization tool, 
keep in mind that these functions aren’t perfect, and the 
lower quality your image, the more distorted the 
automatic trace will be. If your image is particularly low 
quality, or contains severe pixelation, you may need to 
trace it by hand.

If the auto-trace tool does not give you satisfactory 
result, you can use the pen, curve, and line tools to trace 
the image by hand. The name and use of these tools 
varies form program to program, but it effectively means 
re-drawing the artwork as a vector on top the existing 
raster image, and deleting the old image afterwards.

Don’t Auto-Trace Text Remove Background ColorSeparate Colors

Our machines can generally only 
determine whether or not a 
shape is filled, and not what color 
that fill is. If your image needs 
areas of different color to be 
readable as separate shapes, it is 
best to provide gaps between 
these areas of color.

Text rarely traces well using an 
auto-trace tool. it is generally 
faster and easier to use a service 
like WhatTheFont to find the 
original font or a close match, and 
just re-type the text. 

Make sure your check the 
“remove background color” or  
“ignore white space” box when 
using automatic trace tools. This 
prevents the tool from creating 
additional shapes to fill in the 
background or white space 
of an image, which will create  
duplicate lines.

Q U I C K  T I P S
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Duplicate lines are one of the most common errors 
when generating and preparing files for digital 
manufacture, And happens when you have multiple 
shapes or lines in the same place. Because they visually 
occupy the same location, it can be hard to tell just from 
looking that a file contains duplicate lines, but checking 
for them is an important step. 

While there are a number of tricks for helping to 
recognize duplicate lines, The only sure-fire way to 
know if your vector contains any, is to select each line 
individually, and move or delete it, checking to see if 
there are additional lines underneath. 

If you do find double lines, delete them as you go. If they 
are a part of another object or shape, you may have to 
un-group or break apart that shape in order to delete 
just the lines that overlap. The process for doing this 
varies from program to program, so consult the help 
resources available for your program if you are having 
trouble figuring out how to do so.

Don’t Trust /OVERKILL Ungroup All Objects Click an Drag

Drafting Programs like AutoCAD 
often have a tool for getting rid of 
double lines, such as the 
/OVERKILL command, however 
in many cases double lines are 
created when the file is exported 
into its non-native format, so it is 
best to check the files again after 
exporting.

Objects that are grouped together  
often display differently on your 
screen, and cannot be individually 
selected. Make sure you ungroup 
all objects before checking for 
double lines, as some of the 
duplicate lines may be hiding 
inside these groups.

One of the easiest ways to check 
for double lines is to select the 
entire artwork and move it by 
clicking in dragging. In most 
programs, if lines disappear 
while they are being dragged, it 
is because they are overlapping 
with another line. 
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Overlapping Shapes are another common issue when 
preparing files. Most often, this happens when people 
draw a white shape to hide part of another shape. If you 
draw a black square, and then draw a white circle that 
overlaps part of that square, It looks as though the white 
circle is cut out of the red square. This also happens 
when people overlap two shapes of the same color to 
try and make a larger, more complex shape.  

In both of these cases, however, the computer still sees 
each of the shapes as separate, and will tell the machine 
to cut them each as individual shapes

In order for the computer to recognize shapes the way 
that a human sees them, shapes of the same color need 
to be welded together using the merge or weld tool in 
your program, and elements that are meant to be cut 
out from other shapes, need to be subtracted from 
them, in order to make a single unified shape. 

 Again, the process for doing this varies from program 
to program, so consult the help resources available for 
your program if you are having trouble figuring out how 
to do so. 

Beware of Outlines Layer and Selection Order Drag it off the Page

White or colored outlines are 
often used to make a shape 
look bigger, or provide a border 
between two shapes. If you 
have thick outlines on any of 
your shapes, be sure to convert 
the outline to curves before 
performing any merge or subtract 
operations.

Most Vector programs have more 
than one subtraction tool. One 
subtracts the first or front object 
form the second or back object, 
and the other does the reverse. If 
you aren’t getting the result you 
want form a subtract operation, 
try changing the order you are 
selecting the shapes in.

If you are having trouble telling 
what is a white shape on top of 
other colors, and what is a colored 
shape with a cut out, try setting 
your background color to grey, 
and dragging the image off the 
canvas. Any white shapes should 
show up clearly on the grey 
background
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Not every computer has the same fonts, especially 
when dealing with graphic design programs, or custom 
fonts used in logos and advertising. Even the default 
fonts are different between Mac and PC, and 
sometimes even between different versions of 
Windows. 

If your artwork has any sort of text in it, make sure that 
when you export your files, you find and check the little 
box that says “embed fonts” this saves the fonts used in 
the artwork as part of the file itself, so that when we 
open it on our machines, they can use the same font. 

Better yet, before you export the file at all, select your 
text and find the menu option to “convert to curves”. 
Clicking this will change the lettering from editable text, 
to a set of shapes like the rest of your artwork, that way 
there are no fonts needed!

Overlapping LettersEditable or Not

In most cases, the text in artwork 
does not need to be editable, 
and the best option is always 
to convert your text to curves. 
However on things like trophies, 
where text may need to be 
changed to update years or 
events, it is best to just embed 
the fonts.

Stencil Fonts

Most fonts have unconnected 
elements (like the dot on an “i” or 
the inside circle of an “O”) and are 
not suitable for use as stencils. 
If you are interested in having 
a stencil made, check out our 
“Designing for Stencils” guide to 
help you choose a proper stencil 
font.

Especially in cursive and serif 
fonts, parts of individual letter can 
overlap each other. If this is the 
case in your artwork, be sure to 
Join or merge these shapes as 
discussed in the previous section. 
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Broken paths are line segments that are not connected 
to other line segments that are supposed to be part of 
the same shape or polyline. This error occurs most often 
when exporting from CAD software, and basically means 
that instead of seeing a rectangle or a single curved line, 
the computer sees 4 individual lines or hundreds of tiny 
lines respectively. 

This can make arranging parts to fit on the machine 
difficult, but more importantly, a file with too many 
individual lines can cause the machine to run 
significantly slower, or even fail halfway through cutting 
your part. For CNC routing, broken lines also prevent 
the machine from determining the inside or outside of a 
shape, and can cause your parts to be cut incorrectly. 

Fixing this problem is relatively easy though, as most 
vector drawing programs have “join” tool for connecting 
broken lines back together into larger paths or shapes. 
Simply select the lines that are supposed to be 
connected, and use the join tool in your software to 
connect them automatically. In many cased, you can 
even select the entire drawing and join everything with 
one click.

Watch your Tolerances Combine Line SegmentsDouble Lines

If the automatic join tool isn’t 
connecting the lines you want it 
to, or is connecting lines that it 
should not, try adjusting the 
“tolerance” setting on the tool. 
This is how far away the tool will 
attempt to join lines

If the join tool isn’t creating closed 
shapes out of the lines that should 
make one, try selecting those 
lines and using the  “combine” 
tool to combine these lines into a 
single object before using the join 
tool to connect them.

Be sure to remove any duplicate 
lines before attempting to fix 
broken paths. The automatic 
join tool will always attempt to 
connect lines to the line closest 
to them, so if you have duplicate 
lines, it will simply make closed 
“shapes” out of duplicate lines.
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Our software is only capable of opening certain file 
formats, so it is important to send us files we can open, 
but what format is best can depend heavily on what 
program was used to create the file in the first place. 

DXF - CAD and Drafting programs
Almost universally, the best format to export form 
any mechanical drafting program is DXF. Make sure to 
export in 2004 or older format for compatibility with our 
machines, and let us know if the files are in inches or 
mm

EPS - Inkscape and Most vector art software
EPS is the preferred format for us for Inkscape and 
most other vector art software. Be sure to use postcript 
level 2 if the software you are using supports it.

SVG - If you can’t use EPS
SVG is a common vector file type that can be opened in 
a lot of vector art software, but it scales differently in 
different programs. Be sure to let us know what 
program you exported out of if you use SVG.

PDF - Any Software
PDF documents are fairly universal, but depending on 
how they are exported, can include or convert your 
drawings to raster images. They’re great for proofs 
though (especially stuff with text), so if you want to send 
along a PDF with a copy of the design in another format 
that can be helpful for us.

AI and CRD - Adobe Illustrator and Coreldraw
AI and CRD are the native file formats for Illustrator 
and Coreldraw respectively. If you are working in these 
programs, please sent the original files, rather than 
exporting to another format. We have the latest version 
of Illustrator CC and Coreldraw 
in our shop, 
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S U B M I T  Y O U R  J O B  A T
https://hammerspacehobby.com/forge/

The last step is to save and submit your files. But to 
make sure we understand what you are sending us, here 
are some tips for how to label and organize your files. 

Line Colors
If your files contain lines and shapes in multiple colors, 
make sure to label what each color means. You 
can either do this inside the files, in a separate text 
document, or on the job submission page.

Combine Files
Most vector software includes the ability to split up 
designs by pages or art-boards, while keeping them all 
in the same file. Whenever possible combine all your 
designs into one file, with clear labeling.

Group by Material
If your job includes parts to be cut out of multiple types, 
thicknesses, or colors of material, group all the parts that 
should be cut from the same material together. 

Create Sheets based on Machine and Blank Size
Each of our machines can handle material in different 
sized blanks, and requires different amounts of spacing 
between parts, and around the edge of the material. 
See Our laster Cutting, CNC Routing, and CNC Plasma 
Cutting guides for the requirements for each machine, 
especially If you are supplying your own material.
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