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Setting Up the Proxy

| recently picked up an X-Carve CNC router (http://adafru.it/fQg). Its a great tool, but Inventables'
web based digital CNC software, Easel (http://adafru.it/fQf), currently requires a constant connection
from a Mac or Windows based computer in order to send commands to the X-

Carve (http://adafru.it/fQg) over USB. This tutorial will show you how you can free up your main
computer while the X-Carve is running by using a Raspberry Pi as a bridge to wirelessly send
commands to the X-Carve's Arduino Uno. We will also use a Powerswitch Tail to automatically
control the main power to the X-Carve when Easel launches in your web browser.

Setup your X-Carve with the standard install instructions before continuing with this guide.

Hardware Requirements

If you aren't using our Raspberry Pi 2 starter pack (http://adafru.it/fQh), you will need the following
pieces of hardware to complete this project:

e Raspberry Pi 2 (http://adafru.it/eCB)

e microSD card (http://adafru.it/1121) formatted with the latest version of
Raspbian (http://adafru.it/fQi).

e WiFi dongle (http://adafru.it/1012)

e Power Supply (http://adafru.it/1995)
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e Raspberry Pi 2 case (http://adafru.it/dV5)
In addition to the hardware included in the starter pack, you will also need the following items:

e [Ethernet Cable (http://adafru.it/730) (for the setup process)

e 2x Female to Male (http://adafru.it/1952) jumper wires (12 inches or longer)

e Powerswitch Tail (http:/adafru.it/268) (for automatic control of the X-Carve's power supply)
e USB Type Ato B Cable (http://adafru.it/fQj)

Raspberry Pi Setup

Install your Raspberry Pi into the case, and insert the microSD card into the Pi's microSD card slot.
If you have not formatted your microSD card with Raspbian, please follow our

guide (http://adafru.it/evL) on the formatting process. If you have the Raspberry Pi starter pack, your
SD card should come with Raspbian pre-installed.

Once you have the SD card setup, attach the WiFi dongle, power supply, and ethernet cable to the
appropriate ports on the Pi. You will need to move your Pi close to your network router during the
setup process, but you will be able to move it anywhere within WiFi range once the setup process is
complete. Plug in the other end of the ethernet cable into a free port on your wireless router, and
power on the Raspberry Pi by plugging in the power supply to a wall outlet.

Next, download a copy of the Adafruit Raspberry Pi Finder (http://adafru.it/f23) on your Windows,
Mac, or Linux computer, install it, and launch the application. Follow the Pi Finder's
guide (http://adafru.it/f23) if you need more info about the installation process.
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After the Pi Finder launches, click the Find My Pi! button to search for your Pi.

Raspberry Pi Finder
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Once the Raspberry Pi has been located, you will see a screen like the one shown below.

Raspberry Pi Finder

g

Found!

IP Address:
10.0.1.26
55 User: WiFi S5ID:

55H Password WiFi Password

B install the WebIDE?

Enter xcarve into the hostname field, and fill in the appropriate WiFi SSID and WiFi Password for
your network. Then click the green Bootstrap! button to set up your Pi.
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Raspberry Pi Finder

Found!

IF Address: Hostname:

Port:

SSH User: WLFL S5ID:

55H Password WiFi Password

_ _ - FreRelt the RepIE

You will then see a window appear that will show you the progress of the bootstrapping process. It
will take a few minutes to complete, and may take several minutes depending on the speed of your

internet connection.
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You will then be returned to the Pi Finder window once the bootstrapping process has completed.
Click on the blue Terminal button to open a SSH session to the Raspberry Pi. If you need help

getting started with the command line, check out our great command line introduction

guide (http://adafru.it/eBz).
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../../../../what-is-the-command-line

Raspberry Pi Finder

Found!

IF Address: Hostname:

Port:

SSH User: WiFi SSID:

55H Password WiFi Password

B irstall the WebIDE?

Installing the X-Carve Service on the Raspberry Pi

First, check to make sure Node.js was properly installed by the bootstrap process by typing the
following command at the prompt.

node -v
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You should have v0.12.6 or higher installed.

pi@xcarve: ~
Linux xcarve 3.18.7-v7+ §755 SMF PREEMPT Thu Feb 12 17:20:48 GMT 2015 armvil

are free softwace;
baed in the

the axtent

piixcarve = jJ

Make sure that npm has the proper permissions to install packages by running the following
command.

sudo chown -R pi /usr/local

Next, install the xcarve-server, forever, and forever-service packages using npm.

npm install -g forever forever-service xcarve-server

It will take a few minutes to build and install the server software.
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pi@xcarve: ~
ABSOLUTELY BO WARRANTY, to the axtent

todd

plizcarve
pifzcarve

Once the packages have been installed, start the X-Carve service by running the following
command.

xcarve-server start

You should then see the service start in the SSH window.
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pi@xcarve: ~

nfig
ing directory "/
/serialport/build"’
CX¥¥X (target) Release/obj.target
lease/ob] g erialport/sarc i rt unix.o
lease/ob] get/serialport/arc rt poller.o

carve-server/node_modules/serialport/build/s

erialport/vl. . /! vid=-linux-arm/serialport.node
TOUCH Relea obj.target/action r_build.stamp

: Leaving directory '"/fusr/local/lib/node modules/xcarve-server/node modul

(makeerror@l.0.11)
3.0
swighl.4. {optimist@0.6.1, uwglify-j 4,24)

xcarve-gerverfl..0-beta fusr/local/lib/node modules/xcarve-server
commander {graceful-readlink#1.0.1)
underscor
onoff@El.0
socket.io
4)
ugfZ.2.0, nan@l.

Once the service has been started, quit the SSH session by typing exit at the prompt and pressing
return. You can then power down the Raspberry Pi by pressing the red Shutdown button in the
main Pi Finder window.
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Raspberry Pi Finder

Found!

IF Address: Hostname:

Port:

S5H User: WiFi S5ID:

55H Password WiFi Password

B irstall the WebIDE?

Connecting the X-Carve to the Raspberry Pi

Next, remove the ethernet cable from the Pi, and unplug the Pi from the wall. Move the Pi near your
X-Carve power supply, and attach the X-Carve's Arduino Uno to the Pi using a short USB Type A to
B cable. Don't power on the Raspberry Pi yet.
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Next, we will connect the Powerswitch Tail to the Raspberry Pi using the Female to Male jumper
cables. Attach the female end of one jumper cable to a GND pin on the Pi, and the female end of a
second jumper cable to GPIO 17 on the Pi. Check out this pin diagram (http://adafru.it/fQk) if you
need help locating the appropriate pins on the Raspberry Pi.
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Plug in the male side of the GPIO 17 jumper wire to the 1: +in connector on the Powerswitch Tail.
Then, plug in the male side of the GND jumper wire to the 2: -in connector on the Powerswitch Tail.
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Plug the power cord from the X-Carve power supply into the Powerswitch Tail, and then plug in the
Powerswitch Tail into an outlet. Flip the X-Carve power supply into the on position, and plug in your
Raspberry Pi to a power outlet. From now on the Raspberry Pi will be controlling the power to your
X-Carve.

LIS O B I I
B T - » -

Disabling the Local Easel Install

You will need to disable the local install of Easel on your computer in order to use the proxy. Follow
the instructions for OS X or Windows to remove the software from your computer.

If you are running OS X, you will need to disable the local copy of Easel by running the following
command in the terminal.

sudo launchctl unload -w / / /com.lris.lris.plist

If you are running Windows, you will need to disable the local copy of Easel by uninstalling
EaselLocal from the Control Pannel.
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Installing the Proxy

Next, you will need to install a simple proxy on your computer that will relay traffic between
easel.inventables.com and your Raspberry Pi. First, install the latest version of Node.js for your
operating system.

Node.js Download

http://adafru.it/fQl

After installation, confirm that you have the latest version by opening the terminal on OS X & Linux,
or the command prompt in Windows. Run the following command to confirm that you are running
Node.js v0.12.7 or higher.

node -v
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1. bash

Last login: Mon Aug 17 14:58:38 on ttys@@3
todd:~ todd$ node -v

v, 12.7

todd:~ todds ||

Next, install the forever and xcarve-proxy packages using npm.

npm install -g forever xcarve-proxy

Finally, start the proxy.

xcarve-proxy start
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. 2. bash
todd:~ todd$ npm install -g xcarve-proxy
Jusr/local /bin/xcarve-proxy -> /usr/local/lib/node_modules/xcarve-proxy/cli
xcarve-proxy@l.8.1 fusr/local/lib/node_modules/xcarve-proxy
— commander@?.8.1 (graceful-readlink@1.8.1)

— http-proxy@1.11.1 (eventemitter3@1.1.1, requires-port@d.@8.1)
todd:~ todd$ x::m've—pmx_yl

Testing Communication

Now that you have the server and proxy started, you can visit

easel.inventables.com/setup (http://adafru.it/fQm) to test communication. It might take a few
seconds for the connection to be established. You will see a download screen like the one shown
below until Easel establishes communication with the X-Carve.
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http://easel.inventables.com/setup

c 4581 TRATLITMES DL L

|
a

Hi Todd Treece, welcome to Easel!

Congratulations on assembling your X-Carve!

Belore you start carving with Eased, we'll make sure
everything i set up canrectly,

But first, woar1l reed to install Eazed Liscal. This bs 2 smal
program that lets Eacel connect B your madkine

Diowrioad for Mac

©

You will then see the normal X-Carve setup screen once Easel connects to the Raspberry Pi. Click
Confirm settings once you have set the approprate settings for your machine.
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' I~ Easel ] Ixt =1lal
{...

C 1 easelinventables.com/setup ol =

Instructions |'|!

Machine setup

Easel Lacal is up and running! Machine type:
X-Carve r

Select the settings that match your machine.
Rail siize:

1000mm x 1000mm *

Lead screw type:
ACME 2

Confirm settings

- € |-

Windows only: You will need to enter a fake COM port when Easel prompts you to enter one. Any
number will do here since the Arduino is connected to the Raspberry Pi.
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Easal Elinventables.com/setup e

Connecting to X-Carve...

Enter the COM port your machine Is connected to

COM (1 | i

Tofind the port. open the Control Panel and
click " devices and prinfers”. Your Arduing
should be listed with the COM port. Having
trouble?

s |
= anaons

You should then see a screen that will allow you to test communication between Easel and the X-
Carve. Use the arrows on the screen to test the stepper motors.
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I Eazel o
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Test your wiring

Working correctly?

Mow we'll test that your motors are wired correctly. Test X “ P Yes Mo
each axis using the controls and confirm that each axis
maves correctly. We'll troubleshoot amy axes that aren't ¥ A ' Ye Mo

working in the next step.
Z ‘ Y Yes Mo

If you have homing switches, be careful jogging your
machine. The switches are currently disabled and can
easily be crushed.

B ¢c=

Finish the rest of the install process, and try a test carve to make sure everything is working.
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+

Instructions [ .

That's it! You're ready to carve!

Hoaray! You finished setting up your machineg!

Run the test carve

& ¢ = e ) g

Final Thoughts
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The xcarve-server service will automatically restart when your Raspberry Pi starts, but you will
need to start the local xcarve-proxy daemon on your computer after a restart. If you need to stop
either the proxy or server, just run xcarve-server stop or xcarve-proxy stop to kill the processes.

You can find the source to both of the modules using the links below.

xcarve-proxy on GitHub

http://adafru.it/fQn

xcarve-server on GitHub

http://adafru.it/fQo
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