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Drawing Robot

ASSEMBLY



Getting Started...

The Drawing Robot takes about two weekends to build. It takes aproximately 20
hours of 3D printing time to make the parts. Your construction time may vary
depending on your experience with 3D printing, GRBL, Arduino, etc.

Cost to build the Drawing Robot is between $75 and $100 depending on where

you buy your parts and whether you already own some of the parts such as the
Arduino.

The resulting Drawing Robot is a very capable machine which is similar in form
and function to the commercially available AxiDraw Robot.




- Parts List

Components
(2) Nema 17 Stepper Motors https://www.amazon.com/Stepper-Motor-Bipolar-640z-Printer/dp/BOOPNEQI7W

(2) Linear Rod M8 x 450mm, X Axis https://www.amazon.com/dp/B0O7DPHDMDT

(2) Linear Rod M8 x 350mm, Y Axis https://www.amazon.com/dp/B07JKTLFD7
(Note: If longer Linear Rods were are purchased, you may cut them to length)
(2) Linear Rod 3mm, Z Axis (from old CDROM)

(1) Threaded Rod M8 x 480mm ( 3/16” x 20” threaded rod is fine for non-metric countries like USA)

https://www.amazon.com/dp/B002CTZTSU

(8) LM8UU Bearings https://www.amazon.com/uxcell-Bushing-Linear-Motion-Double/dp/B00X9H22S0O

(1) Servo Sg90 https://www.amazon.com/Upenten-Micro-Helicopter-Remote-Control/dp/B07KVIJ84FS

(2) Spring (from ball point pen)

(2) GT2 Pulley, 16 teeth https://www.amazon.com/Anet-Timing-Pulley-Aluminum-Printer/dp/B07D294B2T

(5) Bearing 624zz https://www.amazon.com/uxcell-Bearing-4x13x5mm-Shielded-Bearings/dp/B07PLC6GY3




Parts List

Components

(1) 2000mm GT2 belt https://www.amazon.com/Mercurry-Meters-timing-Rostock-GT2-6mm/dp/B071K8HYB4

(1) Arduino Uno  (kit with CNC and 4988)
https://www.amazon.com/kuman-Shield-Expansion-Stepper-Driver/dp/BO6XHKSVTG

(1) Arduino CNC Shield
(2) A4988 Stepper Drivers

(6) Jumpers (The kit above is missing these jumpers)
https://www.amazon.com/ZYAMY-2-54mm-Standard-Circuit-Connection/dp/B077957RN7

(1) 12V 2A Power Supply
https://www.amazon.com/Adapter-100-240V-Transformers-Switching-Adaptor/dp/B019Q3U72M

(2-4) Limit switches (optional)
https://www.amazon.com/URBESTAC-Momentary-Hinge-Roller-Switches/dp/BOOMFRMFS6




Parts List

Hardware

Nuts

- (7) M3-0.5

. (5) M4-0.7

- (4) 5/16in-18

Screws

- (13) Phillips M3-0.5 x 1T6mm
- (4) Phillips M3-0.5 x 6mm
- (5) Phillips M4-0.7x 35mm
- (1) Hex M3-0.5 x 20mm
Washers

- (4) 5/16in washer

- (4) M3 washers
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o To start this project download the files from Thingiverse:
https://www.thingiverse.com/thing:2349232

o

o

(@)

o

e Open the 3D models in your slicer(Cura, Sli3er, Simplify 3D, etc.)

e | recommend using Cura as | have heard that people have had issues with some of the
models using Sli3er

e Input the settings that you will be using on the parts

Use 75% infill on all the parts (An infill of 70 - 100% will work as well)
Printed all the parts with 0.10 — 0.20 mm layer height

Printed with Hatchbox Red PLA

Use supports on the Penholder, Slider, X_Support_L and the X_Support_R
(Remove the supports from these parts once they are printed)

e The longest part took around 9hrs and the shortest took 30 minutes to print



3D Printed Parts







ut your Linear Rods to Length

If you purchased rods that were cut to length, then skip this step
Use a measuring tape and sharpie to mark the spots where the rods need to be
cut
o Use avise to hold the rods in place when you cut them
o Remember that you need (2) 350mm and (2) 450mm long linear rods
o On the threaded rod, mark your cutting point at 470mm
| used an angle grinder to cut the rods (Be sure to wear safety glasses)
Use a bench grinder to smooth the ends that were cut(chamfer)










- Assemble the X-Axis
(Linear/Threaded Rods)

o Take the (2) 450mm linear rods and insert them into either x-support part
o Use may need to use a round file to smooth out the holes that you insert
them in
o Also, you can use a rubber mallet to help insert the rods
o Now take the threaded rod and insert it in the hole below. Feed a 5/16in washer
and 5/16in nut on both sides of the x-support part






ssemble the X-Axis (Bearings)

e Now you want to push the LM8UU bearings into their place on the top and bottom clamshell
o  The top and bottom clamshell take (4) bearings each
e Take (4) 624zz bearings and push them through the 3D printed idler pulleys. Leave the 5th bearing for later when
| you assemble the Y-axis







Assemble the X-Axis (Carriage)

e Get (4) M3-0.5 x 20mm screws, (4) M3 nuts, (4) M3 washers and (4) 624zz bearings with the idler pulleys installed
e Take one screw and feed a washer through it, the washer will rest on the bearing. The nut will be at the bottom of
the carriage, which will secure the bearing in place







ssemble the X-Axis (X-Support)

Slide the clamshell through the 450mm(X-axis) linear rods
Use a rubber mallet again to attach the last X-support on the linear rods

o  Make sure that the rods stick out equally on both sides

o  Slide the other end of the threaded rod through the hole on the X-support
Put on the last set of nuts and washers to hold the X-support in place

Now that the X-axis is complete, you can use (2) Phillips M3-0.5 x 16mm screws per X-support to help keep the
linear rods from sliding







. Assemble the X-Axis (Stepper
- Motors)

e Use an appropriate sized allen wrench to attach the 16 teeth pulleys on the stepper motor shafts
- o Flipping the entire chassis around will make it easier to attach the stepper motors
e Use (8) M3-0.5 x 6mm screws and a Phillips screwdriver to attach the (2) stepper motors







' Assemble the Y-Axis (Clamshell)

Optional if you have problems keeping belt on bearings

Grab (4) M4-0.5 x 35mm screws and (4) M4 nuts

Make sure that you have the (4) idler pulleys and the (4) washers printed:
https://www.thingiverse.com/thing:2424284

Insert the washers in between the two clamshells, with a screw in between
Screw the top and bottom clamshells together







ssemble the Y-Axis (Y-
ack/Front)

° Y-Back:

o

Take the (2) 350mm linear rods and insert them the Y-back piece by using a rubber mallet
Get (1) M4-0.5 x 35 screw, (1) M4 nut and the 5th 624zz bearing
Get (2) M3-0.5 x 16 screws to secure the linear rods
o  Slide in the bearing when inserting the screw through the Y-back piece
e Y-Front:
o  Slide the the linear rods/Y-back piece through the LM8UU bearings and attach the Y-front piece using a
rubber mallet

o

o
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ssemble the X-Y Axis (Belt)

Use a pair of needle nose pliers to help guide the GT2 belt more easily through the clamshell
Take the two ends of the belt and slide them through the “teeth” on the Base Slider

The belt should be tight and not loose
Note that once the GT2 belt is on, it is normal for the clamshell not to move easily




Belt Diagram

Gantry -
moves
horizontally

only

3 Servo Motors -
connected
by a single
timing belt

Lift Arm -

moves
vertically
only

Timing Belt -
fixed at
one end










ssemble the Z-Axis

Get (2) 3mm linear rods and the following 3D printed parts:

o  Slider

o  Pen Holder

o  Base Slide

o  3MM Metric Thumb Screw
Get (1) Hex M3-0.5 x 20mm screw and the Metric Thumb Screw and push them together. Use superglue to keep it
together.
Get (3) M3-0.5 x 16mm screws which you will use the secure the Base Slide to the Y-Front part. You may need to
use (3) M3-0.5 nuts in order to hold it in place
Push the Slider and Pen Holder together to make one piece
Now take that new part and the (2) 3mm linear rods and slide the rods through the holes. Place a small spring in
between the two parts so there is a little bit of pressure to lift the Slider. You may need to cut the spring a bit until
there is an adequate amount of pressure on the slider.
You may also 3D print the improved pen holder which | designed: https://www.thingiverse.com/thing:2782375







NC Shield Setups




lConnecting the CNC Shield

« There one of two ways to power the CNC shield:

o Solder an 18 gauge wire as shown on the following slide which powers the CNC
shield from the Arduino

o Power the CNC shield through its power connector.

o Install 3 jumpers on the CNC shield for each stepper driver
« Connect Stepper Drivers:

o For A4988 Stepper Drivers , connect the stepper driver with the screw facing away
from the pushbutton as seen in the photos. Once they are plugged in you can test if
they work by moving the robot around using the Rabbit GCode Sender. If your
robot moves very slowly or does not move at all, double check all your wiring or
use a small screwdriver and adjust the screw on the stepper driver. Note: you may
or may not need to adjust the screw but if you do, adjust it very slightly

« Wire the servo as shown in the photo in the following slides
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Wiring
Diagram

Raise pen servo (it uses the 2+ pin in Grtd 0.9 with Servo
support 10 control the senvo position with commands M5 (raise)
and M3 050 10 lower the pen)

W

htp:/iwww thingiverse.comithing: 2058866

Main power for shield & molors (+12V)




Stepper Driver
Setup
MicroStep




CNC Power




Setting the Stepper Drive Current

Setting the stepper current drive for the A4988 is unfortunately not consistent
across manufacturers. If you want to estimate, | would try 0.1V per 200ma of
drive current. 0.5V would mean 1A of drive current which is more than enough.
If your actual ratio is 0.1V per 100ma of drive current, you will end up with 0.5A
of drive current which should also work. If you want to be sure, you will have to
ask the company that made your driver or check the board yourself.

The drive current does not govern the speed. Around 700ma of driver current is
just about perfect and increasing the current does not make the robot go faster.
It does generate more heat on your driver.




nstall GRBL on Arduino

e  GRBL first needs to be installed onto the Arduino Uno in order for you to send Gcode commands with the Rabbit
Gcode Sender

e Download the GRBL firmware here:
https://github.com/robottini/grbl-servo

e You can follow the guide on how to install GRBL here:

https://github.com/gnea/grbl/wiki/Compiling-Grbl

o  Before compiling the arduino sketch, locate the config.h file and replace it with the new one from the thing
files




nstall Extension and Set
arameters

GRBL first needs to be installed onto the Arduino Uno in order for you to send Gcode commands with the Rabbit

Gcode Sender
Download the GRBL firmware here: Link
You can follow the guide on how to install GRBL here: Link
o  Before compiling the arduino sketch, locate the config.h file and replace it with the new one from the thing

files



nstall Extension and Set
arameters

GRBL first needs to be installed onto the Arduino Uno in order for you to send Gcode commands with the Rabbit

Gcode Sender
Download the GRBL firmware here: Link
You can follow the guide on how to install GRBL here: Link
o  Before compiling the arduino sketch, locate the config.h file and replace it with the new one from the thing

files



RBL Parameters

You will need to change the GRBL
parameters before you start drawing with
your machine

Enter these values as seen to the right in
the command box

For example, type in: $121 = 500.000

*% GRBL Controller Settings

D

$0
$1
$2
$3
$4
$5
$6
$10
$11
$12
$13
$20
$21
$22
$23
$24
$25
$26
$27
$100
$101
$102
$110
$111
$112
$120
$121
$122

($130

$131
$132

Value

10
25

25.000
500.000
250
1.000
250.000
250.000
250.000
2000.000
2000.000
2000.000
500.000
500.000
500.000
200.000
200.000
200.000

Description

(step pulse, usec)

(step idle delay, msec)

(step port invert mask:00000000)
(dir port invert mask:00000000)
(step enable invert, bool)

(limit pins invert, bool)

(probe pin invert, bool)

(status report mask:00000011)
(junction deviation, mm)

(arc tolerance, mm)

(report inches, bool)

(soft limits, bool)

(hard limits, bool)

(homing cycle, bool)

(homing dir invert mask:00000000)
(homing feed, mm/min)
(homing seek, mm/min)
(homing debounce, msec)
(homing pull-off, mm)

(x, step/mm)

(y, step/mm)

(z, step/mm)

(x max rate, mm/min)

(y max rate, mm/min)

(z max rate, mm/min)

(x accel, mm/sec”2)

(y accel, mm/sec”2)

(z accel, mm/sec”2)

(x max travel, mm)

(y max travel, mm)

(z max travel, mm)

j Save Settings Close
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Drawing Robot Software

If you are viewing this document, you probably just finished
assembling your Drawing Robot. In order to use your Drawing Robot
you will need to install software on your computer. This document
explains how to install the software, how to use your Drawing Robot
, and how to do basic operations with Inkscape. These instructions
will work with both the open beam style Drawing Robot and the
2020 DrawBot closed frame style.




Drawing Robot Software

Both of these drawing robots use an Arduino as the computer
and an extra module called a CNC Shield. This computer should
have already been programmed with the firmware and
configured with parameters. If it hasn’t, you need to refer back
to the original instructions for building either of these drawing

robots. | __
- m MEW & INTERESTING FIMDS Of aMazon m y ? - ! & :'“t a

Gowoops 30 Printer kit CNC Shield V3 Expansion Board + UNO R3S Board + 4PCS
A4988 Step Motor Driver with Heatsinks for Arduino
5 - 10 crmd mmey rraieay ETTRAETES SRTLETRTY,

Gt I dsmoroe, Juss 12, Detér wilfin 1 hr 38 frens o e ove One-Dap Shipglig &1 St Dl
Sl bry (uomsnags and Fitillag by Amazon. Gh-wras poilpbie

CHE Beaerd + Uve RY Boand + dpas A55E Soep BMenar
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DRAWING ROBOT
SOFTWARE
INSTALLATION



Drawing Robot Software

You will need to install three pieces of software to make
your DrawBot work.

Inkscape — Graphics creation
program that can create and
also import graphics from other
sources and then prepare the
output file needed for the
DrawBot to draw.

Inkscape MI GRBL Extension —
This software knows how to
convert the vector graphics file
into G-Code which the DrawBot
uses to draw the graphic.

Inkscape

e Ml iInk=zcape Extension
2 &

= MediaFire

Get fast




Drawing Robot Software

Once Inkscape and the Inkscape MI GRBL Extension have created the
G-Code file needed to draw the graphic, you need a program to send
the G-Code to the DrawBot through a USB port. This program is

called the Universal G-Code Sende'_r

* Universal G-Code Sender — This
program also acts as a front panel
to the DrawBot. It gives you control
over the DrawBot motions, allows
you to reset the DrawBot, and it
allows you to send G-Code files to
the DrawBot.

NOTE: Your computer must have a Java_ﬁuntime

Safngs Fandand

Actrss Sl Idks

—

= e L ]

| | Rpsel X Aus

Enana Buptoard Wesmanm

Environment

installed in order to run the UGS. Do a Google search on how to add

the JRE.




- Why so many Software Pieces?

Here’s the deal:

Inkscape is a drawing program much like Photoshop
or GIMP. It can create graphic objects. It has the
capability for programmers to add additional
features such as converting drawings into special
formats such as G-Code. These features are called
extensions.

The Ml Extension is a special piece of code that
Inkscape uses to convert a drawing to G-Code.

G-Code is a special format of drawing file that includes the actual motions need to guide
the DrawBot into drawing your picture. Most of the format contains move instructions for
the X and Y axis and Z axis commands to raise and lower the pen.

Once you have a G-Code file, you need a way to get the DrawBot ready and to then send
the G-Code file through the USB port to the DrawBot. The Universal G-Code Sender
program takes care of that. It also allows you to manually move the different axis of the
robot. Remember that the UGS needs a Java Run time environment in order to run




Installing Inkscape

Download the latest
version of Inkscape for your
computer here:
https://inkscape.org/en/

You may also use the copy
of Inkscape found on the
flash drive that was
provided to you.

Follow the directions after
executing the installation
script.

Install Inkscape version 0.92. Other versions may work but
we know that the G-Code extension works with this
version.

s - e ' i
@ Inkscape - Open Source Scalable Vector Graphics Editor SR

INKSCAPE 0.92

Draw Freely

Welcome to Inkscape Setup

Setup will guide you through the installation of Inkscape.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.




Install the Inkscape MI GRBL Extension

Install the Inkscape MI GRBL Extension. You must copy the MI Extension directory contents
to the

c:\\Program Files\Inkscape\share\extensions directory.

* Download the Inkscape MI Extension from here:
http://www.mediafire.com/file/aeOwqugornzc3o

o - E— } GE Fite i il Alenaion. ri
2/Ml+Inkscape+Extension.zip Archive (21P) RIS,
*  You may also use the copy of Ml GRBL Extension N, il B
i L
from the flash drive that was provided to you. e Gramprnpend it e
- CHT RS achives Toenibil misdty % o u“;:::::::?*:::':‘f?
*  Copy the Ml Extension files shown below to e e S
c:\\Program Files\Inkscape\share\extensions mecherd oo
Documents library
ML Inkscape Extension
Mame : Date modified Type Size
L | dxf_input.ins 1/9/2015 811 AM ¥ File 2 KB
[Z] elf_input.py 1/9/2015 8:11 AM PY File 25 KB
L sErve,ins 129752017 1:59 AR IMX File 2 KB

|Z] serve.py 5/10/2016 1:18 PM PY File 143 KB




Install the Universal G-Code Sender

Make a directory for your copy of the

Universal G-Code Sender UGS
e Getthe Universal G-Code

Satings Pendant

Sender from here: o | | Sntnteal o oo ook oy [ s |
— Command
https://winder.github.io/ugs w || == n=es @ Lﬁ]
ebsite/download/
 Copy the files from the flash R

. . o ‘Werk Position: Machine Position

drive or unzip them into your xo o
Yo Yo

new directory. 20 0 0 scon oututvindom | Show eross ou

J .r:-mm T .EnmmannTaHa L

 To execute the UGS, execute

Documents Iibfarj,a;

UnmversalGocodesSender

Marme Date modified Type Size

| i | README. tt 10/30/2015 4:41 PM Text Docu., 1KB
| | start.sh 10/30/2015 4:41 PM 5H File 1 KB
EQ start-windows.bat 10/30/2015 4:41 PM Windows ... 1 KB
&) UniversalGcodeSender.jar 1171172015 9:21 AM Executable... 10,526 KB

@ UniversalGecodeSender-v1.09.zip 5/26/2017 1:24 PM WinZip File 0843 KB




Install the Universal G-Code Sender

If you start the UGS and it does not find your DrawBot, you will get
an error message as shown here. You will need to install a USB driver
to make the DrawBot visible to your USB port. The next slide explains
how. If the UGS won’t start, you probably need to install a Java JRE.

== 2

' I_J Commanas | Fue Moge | Machine Control | Macros |

Port COMZS k&
Baud | 115200 (=] (82 | Open |
Firmware; | GRBL |

Command;

!indit stmtus
Active State
Latest Comment |
Work Position Machine Position

X0 =0
Y. 0 Y. 0 r [E5E 1)

= 1 Emor
o o ] Seroll autput window || -

F [“““_‘;;l Cammand Table ] | o Mo serial ports found |
= - A '=




If Your Computer doesn’t see the DrawBot

If your computer does not recognize your Drawing Robot, you may need to
manually install the USB drivers. This is similar to when you install a printer or a
mouse. If you did not get an error message, skip these instructions.

\

Follow the USB driver
installation instructions here;:
https://learn.sparkfun.com/tuto

rials/how-to-install-ftdi-
drivers/windows---quick-and-
€asy

Reboot your computer and try
plugging the DrawBot into a
USB port.

When you start the Universal G-
Code Sender, it should report
that it found the serial port by
listing the COMXX port. It
probably won’t be 29 as shown.
It can be an number between
02 and 32.

;) Unrversal Geode Sender (Version 10.9 / New 11, 2015}
0 Sellings Penidam

Conmectian 1 : 5 ;
I || _|commanas | Fite Mode | Mathine Contral | Macros |

FarE | COMES
Command:
B!
[ L )

Faroware. GREL =

e

Atrre Slabs: idle
Latest Comment
Wark Pazitien Machine Pesificn:

O X
¥ 50 o
20 &0 [ Bcroll oulput window || Showverbose catput

J Gglﬁ_nflli] Command Table ]

| =eee Copmacted fo COM2D @ 115200 Baud ==

Grbl 0,04 ['% for help] j
e Connechion closed ™t
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FIRsT TEsST



Drawing Robot First Test — Step 1

Before we create custom drawings and convert them to G-Code, we will test the
DrawBot by sending an existing G-Code file using the Universal G-Code Sender
(UGS). This is a good first step to testing a DrawBot.

Ly Unirereal Geode Sender Version 108 1 Hor 11 2018) SRS SERSEEEE e
» Startthe UGS by executing | come _—
the “start-windows.bat” s [ — — =
file in your Universal G- || o g
Code Sender directory. P,
e The UGS should start up Lot v =2

ok Pomiban Ml achine Position:

and show an available COM o -0
| port- =1 -_;'_* 2 [ Szl ouipatwemdow || Ehow vavbose nul I
| )

o Ry e e . e L
o | o] L e e St e i S

Make sure the COMXX port | 20

R ey

Sedings. -Pansan

is selected and then press % | Pt (e ] s v Ly e [ e
uopenn _ E— rﬂ = _U \
* You should see a message mm
in the Console stating that o e |
UGS was able to connect to kg i Pt
COMXX like shown in the 0 X R
lower screen shot. il i) —
e — )




Drawing Robot First Test — Step 2

If you were able to open the connection to your DrawBot, you should
be able to test the motion. Make sure the DrawBot pen carriage is
somewhere in the middle of the frame. You may gently move it with
your hand.

e Select the Machine Control
Tab. The buttons should be
enabled.

 Change the “Step size” to
either 10 or 20.

 Try pressing either +Y or
+X. The carriage should
move by 20 mm in the
direction you select for
each push of the button.

* Play around with moving
the carriage being careful
not to go too far once the
carriage is near the end of
its travel. If you go too far,
the motors will buzz.

| | Commands Fde Mode | Ha:rdmﬁwlm[hl:m |

l Resel Zera I Fesel X fns | || Enabis Keybodrd Mowmsnt

198 -
| —— — | Riduir b Ziero | | mosed¥ ins Ba0 Bl 20 55
Firmware.  SRZ ix] _ Cl inets
1

oA Rasel | | Reseltns |

() iRt

Actes State Idie | 3@ Help | | " | a

Lates] Cammen, | * | ||
Work Poslion  Machire Posilien | * | — 2

Ko KD * ;
| = [ Command Tagle i

= Carnacted b COM2Y @ 115200 Saisd === -
Gabl G098 % Tor help] J




Drawing Robot First Test — Step 3

In order to move the pen up and down in the Z direction, you will need to
enter what are called macros. Macros are like a nickname for a set of
instructions. We want to create macros for Z up and Z down of the pen

e Select the Macros Tab.

e Add the C2 Macro
MO3 S030 which is Z down

e Addthe C3 Macro
MO5 which is Z up

 Test these Macros by
pressing the C2 and C3
buttons. Your pen should go
down and then back up.

 These macros only need to
be entered one time. The
UGS will store them for
future use.

& — . T
|£] Universal Geode Sender (Version 1.0.9 / Nov 11, 2015)

Settings Pendant
Connection

Pori: COM29

Baud; | 115200 = | (T3 | clase
Firmware: GRBL I:J

Machine status

Active State: Idle

Latest Comment: %

Machine Position:
W -0.002 ¥ -146.545
Y. -0.002 ¥ 1.4

0 0

Work Position:

[ commanads | File Mode | Machine Control | Macros

Each box can contain a series of GCode commands seperated by

To execute the command, click the “C’ button to the left of the text.

c1 G971 X0 Y0,

c2 | mozso0zo §
M0S ‘

BRI

] scroll output window || Show verbose output

J_Gj_:gnsq;p.'[ Command Table ]

=== 301 X0 YO
ok
=== G071 X0 YO
ok
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- Drawing Robot First Test — Step 4

You are now ready to test your DrawBot making its first

drawing.

* Load a pen by placing it in
the holder and tighten the
set screw. Make sure that
with the Macro command C2
(down) that the penis on the
paper and with the macro C3
(up) that the pen is off the

papetr.
* Move the carriage to your 0,0

(X,Y ) corner using the motion
commands.

e Select “Reset Zero” to set this
as the origin.

e Select the “File Mode” Tab

0

[ el Gede SerdertVemearoBinioctt 05y prn ® Srpme — Cron 4

Selings Pamndant

Connaction I .
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Drawing Robot First Test — Step 5

Load and draw your first file.
* From the File Mode Tab select “Browse”. A pop up will allow you to
navigate to a sample file. Your flash drive will have a file called
“BenFranklin_v1.1.gcode”. Select that file and “Open”.

* Select “Send” and your DrawBot should start drawing the file.
* If anything goes wrong, select “Cancel”.

. OtherW|se you should get a plot like Ben Franklin’s signature.

PTioet Co0orne . Cran & == F
Conmeciion
[ commanas | Fite Made | Machine Control | Macres |
Fart File:
Baud 115200 B3 | Ciose | 1Ly i AL b ki g 1 e pla G BeFl ssiBank nal
Firmwarne:  GREL _|__'l_] Seng | Fau cul | ¥isualiza | | Browse |
Fows In File: 715 Sae |
MSCNine sLamis

Acive State Idie
Latsst Comment % o .
workFosiion,  Madhing Pos@an o (@ 2] @ R e

£ oo X -157.58 3 E )
¥ 120 ¥ 45514 | Rbnr.rl:Eur:lple:l | 1 BenFraridin_¥1 0 goode ) eashie 0
| ] 70 | AeiDwaw V10 goode | BenFrankin_¥1.1.go0da __| Declarat

| AxiDeaw w1 4 poods _| BuftesFiyizr geods Dadarah
1 AiDias W 2 poode [ casse_Do02 peode | drawhol §
| AxiDraw_ V1.3 goode | casse_ODOdmejgeerWdngoode ) EW_W1.0.

1

| [ consaie | command ranis |
T GE ey Ten
e =
e ZE1 GO Y20 LS -
ok
sxa 001 GO ¥YH Fila pams BenFrankin_v11 gcode
ok
e GO GO Y20 Filgs of Tvoe | G-Code Files

ok
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CREATING AN INKSCAPE
DRAWING & SENDING IT
TO THE DRAWING ROBOT



Using Inkscape — Step 1
You will now create a simple drawing in Inkscape, generate
G-Code, and then send it to the DrawBot.

* Open Inkscape. e e

; g - 2 g ¥ [RLayers ithates Cirl- ) & W EI
It usually takes a = o
. . . £ E
little while for it Qi &
© 1 A
to open and be 3 Sl
[N - [}
ready for use. 1o >
@) — o — F+rasr i " @
Eg’: T F— ﬂzl o # |
: Cipicity (%) BT R I
W | |G i 2 & @
Al [Ty aa
gh T  fikpees Prepaitse (i Cola Of = & A
& 1 B
&5 “m
nﬁ ] 0.0; 0.0; 0.0 | E{ "._-"!.-l .
5 o ik ||

Sl i

. i . T

L3
S _ &0 ® 4 e Nu objects seecres. Cick. hiftclick, AN+scrol mouse o tog of objects, or drag around — | 703 37 & 3




Using Inkscape — Step 2

* Select the “Draw ;
Freehand” tool which [ ws(@oe joe i & swe e 5
looks like a pencil. You
may use other
drawing tools if you

like.
e Drawing anything you
like such as a squiggle

PV R I =T e

- L Largwer]

s |

e -

or something more if | o i i sl
you are artistic. * N | [

| Ogect Propesties {Shift-Ctit+ )

* Make sure your
drawing is selected by
using the selection
arrow and drawing a
box around it.

B 2 : [0 | peeti7ises

bt | 2pashT]0E3
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@xuﬂm%;zﬁ%@@ﬁ@ﬁafphm:




Using Inkscape — Step 3

i;'... s _--! - e " — =
s EE S e e Gt e e TR P pion s TR T
e Select the ”Path” e 2 il I el & - o
1 k E : = ir-ualmap.. Salt < AHB B = : kﬂLqm&i&bLﬁvu &\ I__-'
pull down and then |~¢ P T, o N
'I & £ Unien Chila s E g
. iy PiMferencs Chefe - = = z
“Object to Path” % § tavso e a
by & Exchusion Cirle*
D 1] ) Dirsision Carkes [0
3 &/ Cit Bakh Cart it : .
g [ Elfll'l'lbil'l! . Carls K & |
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® : 2 . .-".\ E L:: =pathTLo63 | & ‘!
F I = [T
o : : 1o, TOSES e o = |
- 0.0; 0.0; 0.0) s = =
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Using Inkscape — Step 4

* Select the pull down for e s o o seen — R
. Sl b BTy | B Eeion Setinge. SHEA e
“Extensions” and "k e j=— =1
e Calar * | [
then “MIGRBLZ | e : s
: - e ; 8 4
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Using Inkscape — Step 5

The extension pop up will appear. It is very important that you fill in the fields as

shown. [
e Edit Yiew Layer Object Path Test Fltery  Esbensions  Help
m[—flm ra jsrr.nulr\_. 45 8 | o ohaps (Hone E ;Itlllnu_m
SerVO Up M3 & R TR T R L DT T e DR N PRI et ey Ir.-i- 3 Loy ere [Chifts CirleL) = = !_'|[E
!;- F = 3 Layer] =t
Servo Down M5 £ = i
! =
X axis Speed 3000 ok e
. Q ICI- B lI
Y axis Speed 3000 o — S
Angle for Servo 30 O 5 S |
f.,;} 1 ¥ mxis speed [mm/mink 5 él
Delay 0.1 ® ] e . Teo gl 5
i = Bl
. s Delay [sk ;
DIreCtory E’ I Directary: | C\Users’ | Hena Documents: DrawingRabot g Q E
<your choice> © e 2%
i Al _ F g parna = +]
Filename 31 o . E A
<your choice> ® B o
Filename Box checked ; ¢ 2
4 ==
- These fields will be saved ' g
for future use. I S Rt 1]
5_5_—-________—____"
" 124 . m ¥
SeIeCt Apply :EIF'JH:-““"'“M& b 3l A e E]Elrmﬁgufr-:mmdplh = Tt -1




Using Inkscape — Step 6

You should see a “Working, please wait” pop up like the one shown while
the Extension processes your drawing. When the Pop up disappears, your
G-Code will be in the directory that you selected.
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Using Inkscape — Step 7
Now load your file using the Universal G-Code Sender (UGS).

* From the “File Mode” Tab select “Browse”. A pop up will allow you to navigate to your file. Our
example filename was “squiggles” and Inkscape added a _0001.gcode to the name. The file is
squiggles_0001.gcode. It will appear in the directory you selected.

* Make sure you have your DrawBot set at the zero location and that the pen is ready.
* Select “Send” and your DrawBot should start drawing the file.

* |f anything goes wrong, select “Cancel”.

e Otherwise you should get a plot that looks like what you drew.

|| Univessal Goode Sender (Vernon 1.05 / Mov 11, 2015)
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IMPORTING A
DRAWING
INTO INKSCAPE AND
DRAWING IT



Using Inkscape with Imported Graphics —

éR%Qan you may want to plot something that already exists as a JPG or
GIF graphic. The following slides explain how to import a graphic into
Inkscape and prepare |t to be drawn by your DrawBot.

mwwnmm—tnmmmnw“m |

(] Open Inkscape. WO s & AFE B wtsie Elowisss = owisamE e oR aaaE m.j[;_'[—:—[_;rﬂ |
s s |E| ' = = STP—— .mu = = I. =~
* Select “File” and 5 o i =
then “Import” % . ' * =k
Dr [
 Select the 0 S
: o .
graphic you g’i =l
= ] = T3 E NN
would like to ¥ i L o 1)
import L4 [ — o a
P 1 A |EStayen (5o Sl = i
. iﬁ_ A - Object Preparties Shitt= OO} = = oA
* Size and move o e i
. ®: e @
the graphic to S o _ E%
r‘ - ¥ ) B dupinn
the size and gi | B
. -] Hidka Lgek | . 'I"
location you v a
want. i o L




Using Inkscape with Imported Graphics — Step 2

The current drawing is a bitmap. We need Inkscape to be able to find the edges of
the graphic to create lines to draw

R Eath Tet Fiery Eeensions  Help
“'Eﬁﬁ E-ﬂi.-ﬁ"ﬂh:bﬂwpﬂ* SRt oo B zzem dn:.u-usa n'ln__|_
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* A popup will
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explained in the
next slide.
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Using Inkscape with Imported Graphics — Step 3

The “Trace Bitmap” feature allows Inkscape to find the lines in your graphic. | use
“Brightness Cutoff” but “Edge Detection” also works. Play with the thresholds until
you get a result that looks sharp and has well defined lines.

* Toseethe S — = )
result as you e |t s ) S0t s -
work, either T v B
press “Update” || “Tremn o MU
or click the mowmE

\l “Live Preview”
box sy

i\ Once you are W] Smooth [J] Stack scans [7] Remove background
satisfied, click Z
OK and then
the upper right
X to close the T Live Previw Updte 1

window.




Using Inkscape with Imported Graphics — Step 4

Inkscape now knows where the edges are in your graphic. We
now want Inkscape to select line paths for drawmg our graphic.

* Select the pull
down “Path” and
then select
“Object to Path”

* There is no pop
up on this
feature. The
action happens

behind the
scenes.
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Using Inkscape with Imported Graphics — Step 5

We now have a drawing where defined edges were turned into line paths
we want to draw. We now need to turn the line paths into G-Code which
the DrawBot can use to draw the graphic.
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Using Inkscape with Imported Graphics — Step 6

The MI extension pop up will appear. It is very |mportant that

the fields are as sh(® s me — LT =)
Eile “Edit Yeew Layer Qbject Path Tew Fitters Eltcusm Hefp
o B S B LB BT e zeoss Fow e 3w | zaewl 8 momurms MIJ
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Using Inkscape with Imported Graphics — Step 7

You should see a pop up like the one shown while the Extension
processes your drawing. When the Pop up disappears, your G-
Code will be in the directory that you selected.
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Using Inkscape with Imported Graphics — Step 8

Now load your file using the Universal G-Code Sender (UGS). If you
don’t remember how to do that, refer back to the previous example.

* Make sure you have your
DrawBot set at the zero
location and that the
pen is ready.

e Select “Send”

* You should get a plot
that looks like the
imported graphic.
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EXTRA STUFF
FOR THE CURIOUS



Drawing Robot Tips

 Besure to use the “Reset to Zero” to let the DrawBot know where you want your
origin to be. Erratic behavior can be caused by the DrawBot starting from an unknown
origin.

 |f you have problems, don’t hesitate to try “Soft Reset” from the UGS or a hard reset
which is to power the DrawBot off then back on.

 Make sure your pen touches the paper on the C2 macro and that it lifts clearly off the
paper on a C3 macro.

e The UGS “Console” shows the commands being used for each motion. You can learn a
little about G-Code commands by looking at the “Console” or “Command Table”
windows.

* |f you have a tricky problem with a G-Code file, try turning “Verbose” mode on by
checking that box.

* If you are having strange problems, check your GRBL parameters as explained on the
next slide.




- Drawing Robot GRBL Parameters

If you are having problems with your DrawBot, check the GRBL parameters by
selecting “Settings”, “Firmware Settings”, and “GRBL”. Check your settings against
the ones shown. If you change any settings, select “Save” before “Close”.

i T s -
| %] Universal Geode Sender (Version 1.0.9 / Now 11, 2015} =3 =

Settings Pendant

Connection L _ |
Port. CONz9 L i
e T 0 ||| Setting | Value | Description

g == ||| 50 10 (step pulse, usec)
o || $1 25 (step idle delay, msec)
| GREL || 52 0 (step port invert mask:00000000)
53 2! (dir port invert mask00000011)
: 54 o (step enable invert, bool)
At S Al 55 0 (limit pins invert, bool}
. y 56 0 (probe pin invert, bool)
Active State: Idle
$10 3 (status report mask:00000011) f
Latest Comment: 511 0.010 {junction deviation, mm)
Work Position:  Machine Posll|| 12 0.002 (arc tolerance, mmy)
- - Al 513 0 (reportinches, bool)
X0 X 137880 <o o (soft limits, bool) I
Y. 0.001 ¥ -13.3: 521 0 (hard limits, boal)
70 70 522 o (homing cycle, bool)
523 o (homing dir invert mask:00000000)
r $24 25000 (homing feed, mmi/min)

chmsgm Command Table [{}| $25 500.000 (homing seek, mmimin}

TETTZ=5000 000 T mat rae - 526 250 (homing debounce, msec) ;
$120=1000.000 (x accel, mmusefj|| $27  1.000 (orng pullof Him) i
$121=1000.000 (y accel, mmiselj|| 3100 200.000 0L Sitlinim)
$122=1000.000 (z accel, mmiseljl| 3101 200000 . st "
$130=220.000 (x max travel, mf)(| $102  200.000 (e SIHTRmi
$131=200.000 (y max travel, mm $110 5000.000 (x max rate, mm/min)
$132=200.000 (z max travel, mm 5111 5000.000 (y max rate, mm/min)
ok : $112 5000.000 (z max rate, mm/min) U

$120  1000.000 (x accel, mmisec'2) =
\ $121  1000.000 (y accel, mmiseci2)
S $122  1000.000 (z accel, mmisec'2)
$130 220.000 (% max travel, mmj)
$131  300.000 (y max travel, mm)
$132  200.000 (z max travel, mm)

Save Close



- Software for the Drawing Robot

* Inkscape
https://inkscape.org/en/

* Inkscape Ml Extension for creating G-Code
http://www.mediafire.com/file/aeOwqugornzc302/MIl+Inkscape+Extension.zi
p

 Universal G-Code Sender Ver 1.0.9

\ https://winder.github.io/ugs website/download/

USB Drivers if needed
https://www.arduino.cc/en/Guide/Driverlnstallation

For those that want to tinker with the DrawBot firmware

* GRBL - Arduino firmware that makes the DrawBot go.
https://github.com/robottini/grbl-servo

 Arduino Development Software
https://www.arduino.cc/en/Guide/HomePage




Drawing Robot Thingiverse Pages

Everything you need to build a drawing robot from scratch.

-~ 2020 DrawBot
https://www.thingiverse.com/thing:2374238

Drawing Robot
https://www.thingiverse.com/thing:2349232



