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1.  Purpose

The purpose for this document is to describe the process for operational control of the CNC router with TinyG.
2.  Requirements
1. The operator must be trained and approved to run the CNC router. 

2. A computer with the most recent version of Chrome, or Firefox.

3. The latest version of the Serial Port JSON Server. Link available in 'Related Documents'.
4. Gcode file.
3.  Definitions
· JSON – JavaScript Object Notation
· Gcode – Gcode. Text file containing router movement/toolpath information. Generally has a file extension '.nc'.
· PRZ – Point Reference Zero. This is the origin of the Gcode, all X/Y movements are based from this point
· Set Mch Zero – Set Machine Zero. Sets machine's absolute coordinate system to zero.
4.  Related Documents

· https://github.com/synthetos/TinyG/wiki 
· https://github.com/chilipeppr/serial-port-json-server 
5.  Procedure
1. Setup

a. Connect your laptop or the Homebrew CNC tablet to the USB cable attached USB cable.

b. Go to http://chilipeppr.com/tinyg in a web browser.

c. Start the JSON server on your computer. You may need to run as an administrator or with elevated privileges depending on your operating system.

d. Clamp the work piece to the table.

e. Load the appropriate bit into the tool.

f. Turn the machine on with the machine switch, and deactivate the E-Stop 

g. Select the TinyG option in the Port List.

2. Setting the Machine PRZ

a. Drive the machine using the X, Y, and Z buttons in the Axes control panel so that the tool tip is aligned with the PRZ. If you exceed the limit of machine's movement capabilities it will make a soul-crushing sound. Stop movement immediately.
Note: The resolution of the machine can be changed by selecting the desired resolution value.

i. The tool should be centered in the X and Y direction.

ii. Using a piece of paper touch the tool tip to the cutting material so that the paper can be pulled free, but has friction from the tool tip.

b. Click Set Mch Zero
3. Running the Machine

a. Load the Gcode by dragging and dropping the Gcode file into the browser window.

b.  Raise the tool tip off of the cutting material.

c. Start the spindle using the on/off switch on the side of the spindle.

d. Press the 'play' button in the Gcode widget to start the program.

e. Once the program has finished running turn off the spindle.

f. Move the tool tip away from the work piece.
6.  Notes
· The E-stop should be used in emergency situation where the operator or machine are in a dangerous situation. The E-stop will cut power to the spindle and CNC controller. If the E-stop is pressed the program will have to be re-zeroed and reran in its entirety. If the desire is to only pause the machine for a non emergency situation the 'Feedhold !' button in Chilipeppr can be used. 

· When using 'Feedhold !', be sure that it is only temporary.  We have experienced the stepper motors temperature approaching overheating in as little as 10 minutes.

· When using the 'Go to Mch Zero' make sure the bit has been raised to a clearance height as it will not do so automatically.

· If you find that the machine is not switching to US Customary units despite your workpiece specifying it and it is making no change when you click the 'in/mm' button on the 'Axes' tab. Try setting your zero at a safety height, start the work ('play' button), after it has completed at least one line of movement Gcode click 'Feedhold', click 'Wipe %', In the Gcode widget click 'stop', click 'Reset'. This usually solves the issue. If it does not, you can try resetting the board with the 'Reset' button in the TinyG widget, you can reload Chilipeppr, and you can reload and reconnect to your JSON server.
· Do Not change any TinyG board settings without talking to one of the Homebrew CNC trainers first.
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