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INTRODUCTION

After the frame is built and the M2 is assembled, you are almost ready to use your 
new CNC!

Before you can make your first cut, your machine must be calibrated. Calibrating is 
the process of inputting the specific values of your frame and kit into Makerverse, 
so your M2 will cut properly. 

Calibration is roughly split into two parts: calibrating the M2 to the frame and 
calibrating the entire M2/frame to the material you want to cut.

For the first part of calibrating is inputting the proper frame measurements, chain 
calibration, and sled weight.

For the second part, you will measure your material and go through edge 
calibration. This will tell the M2 exactly how large of an area to cut and help it to 
understand where it will be in relation to the stock, or the material that you are 
cutting.

This calibration guide will be split into these three parts: Setting up the 
Makerverse workspace, initial M2 calibration, and operating Makerverse. Let’s get 
to it!

Drew’s Note: Here are some red flags you need to recalibrate:
• Slanting cuts
• Multiple cutting passes are not lining up with one another
• Scaling for your project is incorrect. For instance, your project 

is 8in and the M2 cuts it out at 7.5 inches. (Keep in mind that this 
could also be a file or Gcode error.)
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1. Download
Makerverse is a machine control application (also known as a Gcode sender). It 
is made for the M2 and Maslow, but can run many other CNC machines. Coming 
soon to the Windows and Apple Stores, you can download it for your Windows, 
Mac, or Linux computer here: https://makermade.com/pages/makerverse

2. Install Makerverse 
Click “allow program” to open. It is pending release in the Windows and Mac App 
Stores. Makerverse doesn’t need to be connected to the internet to function, but 
an account is required for your first login to activate. 

3. Login
To use Makerverse, you must create an account. Create an account and verify 
your email address. You can login to your makerverse account from any device.

4. Create a workspace for your M2
A workspace holds the connection to a single machine for communication. It will 
run your cuts and generally be the home of your machine.

Drew’s Note: A workspace does not store machine settings, those are stored on 
your M2 DUE board. This means that you can detach the machine from the USB 
port and safely connect it to a different computer running Makerverse and the 
machine will continue to function with your current calibration settings.

Click “Connect to a New Machine” and then choose “Maslow M2” to get started.

SECTION 1: 
SETTING UP THE MAKERVERSE WORKSPACE
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5. Choose sled:
Choose the “Standard 18-inch Circle” for your M2.

6. Connect your M2:
Plug your M2 USB into your computer and the power plug into the socket. Click the 
drop down menu and choose the port that reads “Arduino LLC” and click connect!

Drew’s Note: If you don’t see your M2 right away, click the refresh button next to 
connect. 

You will see data fill the screen when it connects.
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7. Verify Connection and firmware
You will know your M2 is connected when you see the information about your 
machine fill out around the connection screen. Verify that your firmware on the 
bottom tab is: v20200915. If it is a lower number, follow the link below to flash your 
board to the current version, or if your M2 will not connect.

https://github.com/makermadecnc/MaslowDue

8. Create Workspace:
You can name your machine’s workspace and click “Create Workspace” to 
continue. You will be able to create different workspaces and select them by 
clicking on the icons on the left side of Makerverse.
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1. Connect M2 to workspace
You are now in your M2 Workspace! Click “Open” to connect your M2.

2. Prep the M2 for calibration
Click “Yes” to prepare the M2 for calibration.

Drew’s Note: When connecting your M2 for the first time, be sure to be close to a 
power source to unplug if anything does not go as planned.

If the X, Y, and Z motors are not plugged in completely to the motors and Arduino 
DUE Board, the M2 will not follow your commands and will act wonky (like 
continuing to move when you only told it to move 1 inch).

SECTION 1: 
INITIAL M2 CALIBRATION
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3. Close Pop Up and Reset Chains
Click the X to close the pop up.

Click Reset Chains (Set Home on Windows) to set temporary chain reset location.

Drew’s Note: Resetting the chains before you begin calibration 
prevents motor runaway errors. If a temporary reset chains is not 
selected, the motors will start moving and will not stop. Unplug 
your DUE board power immediately if this happens! Then close 
the connection, re-open the connection and press reset chains. 
Then you can plug your DUE board to power.
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4. Move the motors to 12 o’clock
                  If your M2 and chains are attached, remove your M2 with the cotter   
  pins and take the chains off the X/Y motors. 

To ensure that the chains are the exact same lengths, we need to move each 
motor until a sprocket is exactly at the 12 o’clock position. To unlock the motors, 
you need to bring the M2 out of the “alarm” (also known as locked) state by 
clicking unlock.

Change the increment to 1mm. 

To move the left motor, use the top left and bottom right arrows.

To move the right motor, use the top right and bottom left arrows.

Click Unlock and move the left motor until a sprocket is 
close to 12 o’clock. Then reduce the movement amount to 
0.5mm, and then 0.1mm, until the target sprocket is exactly
vertical at 12 o’clock. Use the Paint Marker to mark the sprocket’s 
vertical position. Repeat with the right motor. 

Then, using the 0.5mm/0.1mm movements, move the left motor back to 12 o’clock. 
If needed, repeat the process on the right, and alternate between the two motors 
until both the right and left motors are at 12 o’clock.

Drew’s Note: Be careful that the spring doesn’t snap when 
removing the chains!
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5. Hang the chains equally
If attached, remove the chains and nails from the frame. 
Drape one chain over the sprocket of the left motor.
The ends of the chain need to be the same length for 
them to be equal.  

To find the center of the chain, hold each end and walk 
a few steps out from the frame to check the ends. Move 
the chain on the sprocket until the two ends of the chain 
you are holding are exactly aligned when you step back.

Once the ends align, mark 
the chain center on the 12 
o’clock sprocket you marked 
in Step 4 using the paint marker.

Repeat the process with the 
other chain on the right motor.

Drew’s Note: It’s super important that the chains are exactly 
the same length for calibration! If they are off, even by 
one link, you will have trouble getting the M2 precisely 
calculated. Once the ends align, insert a cotter pin into the 
second to last link on each chain end to double-check 
that they are the same length.
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6. Begin Calibration
Click Calibrate to return to the calibration tabs.

Click “Let’s Begin!”
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7. Machine Tab 
The first tab open is the machine tab.

Drew’s Note: When you complete each tab, you will click “Apply” to apply the 
calibration settings. If the apply button is not clicked before moving to another 
tab, the settings will not be applied

The only value we need to update is the Sled Weight, calculated in Newtons. 
Weigh your sled (bricks and all) and then convert your lbs/kg to Newtons. Do not 
round, use the exact numbers!

You can do the math or use an online calculator.

For pounds: https://www.convertunits.com/from/lbs/to/newtons

For kilograms: https://www.convertunits.com/from/kg/to/N

Click Apply to apply your results.
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8. Stock Tab 
Click on the second tab labeled Stock.

Drew’s Note: We recommend starting with a full 4ft x 8ft sheet of ply/MDF for 
calibration. Also, everything on the M2 is calculated with metric values, so we 
recommend measuring in millimeters to get the best accuracy.

The M2 needs to know the exact dimensions of the material you are cutting, called 
the stock. This stock must be level and aligned in the exact center of your frame 
for your M2 to properly cut.

Measure the actual width and height of your stock and write down the values. Use 
them to find the exact center of your stock and mark it with an “+”. Line the center + 
with the center lines on your top and bottom beams. 

Then enter the exact width and height of your stock into this tab at the bottom.

Click Apply to apply your results.
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9. Frame Tab 
The third tab is Frame.

The M2 needs to know the exact distance between your motors and from the 
motors to the stock.

The best way to measure the Motor Height is to hook a tape measure on the back 
of your top beam, twist it, and bring it down to the top of your material. Take that 
measurement and add 31mm (1.25in) to account for the motor bracket. Enter the 
total value into Motor Height. It should be around 494mm (19.5in) on the Standard 
Frame.
 

The best way to measure the motor width is to have a friend hold a tape measure 
in the middle of the motor sprocket on one end and then measure the distance to 
the middle of the sprocket on the other. It should be about 3010mm (118.5) on the 
Standard Frame. Input that value in the motor width box.

Click Apply to apply your results.
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10. Skip Sled Tab 
The standard 18in M2 sled values are automatically calculated. Skip the tab.

11. Skip Z-Axis Tab for initial calibration
When you selected your M2 as a new machine, the Z-Axis was automatically 
calculated. If you are having issues with your Z-Axis, you can troubleshoot it by 
recalibrating the scale or direction using this tab later.

Drew’s Note: If you have to measure the z-axis movement in this tab, the best way 
is to measure the before/after distance between the top of the z-axis assembly 
and the router clamp gantry with a digital caliper. Measure the distance, click 
move up/move down, and then add/subtract the new distance and the original 
measurement to find the difference.
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12. Chains Tab 
The tab labeled Chains will set the lengths of your chain, relative to your M2 on 
your frame. Since the M2 doesn’t use limit switches, this will ensure that the M2 is 
physically in same the spot that Makerverse digitally displays.

Drew’s Note: We aligned the sprockets and chains manually in Steps 4 and 5 to 
make this process easier! Therefore, some of the onscreen instructions will differ 
from this manual.

(A) Click Begin Measuring Chains.

(B) Click Next for slide 2, Align the Cotter Pin. 
This is what we did manually in Step 4.
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(C) Click Next in slide 3, Let Slack the Chains. We did this manually in Step 5.

Drew’s Note: some of these slides require you to scroll down to see the next/apply 
buttons.

(D) Scroll down and click Next in slide 4, Attach the Sled. We will do this in the next 
two steps.
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(A) From the right end of the Standard or XL top beam, measure and mark 1.5in (4cm) 
from the bottom and 6in (15.24cm) toward the center. Hold the left half of the chain 
about two feet from the motor sprocket, and loop it around your thumb. Insert the 
small nail through loop in the last chain link on that left half and hammer it into the 
marked spot. Drape the chain over the nail. Symmetrically repeat the process on the 
left side of the beam, hammering the nail into the right half of the chain.

(B) On the right side, place the sprocket in the chain loop and attach the quick 
link through the hole in the sprocket, with its opening facing away from beam. 
Don’t tighten the link. On the left side, attach the spring and tighten the quick link, 
ensuring the link nut is facing away from the beam. 

(C) Carefully stretch out the spring from the left side to attach it to the other end to 
the open quick link on the right side. Tighten the right quick link to lock the chains 
together.

13. Attach the chains to the frame

Drew’s Note: We recommend a friend help you connect the spring and each person wear safety 
goggles during stretching. The chain can snap back, causing damage to people, pets, and 
surroundings!

Chain Mounting 
Hardware Bag A

Spring Hardware Bag B

You can adjust the spring tension on your frame by moving the nails equally toward or 
away from center. The most important part is that the spring keeps the tension on the 
chains. We use nails to connect the chain to the frame, so if something goes awry, only 
the nails will be removed without damaging your frame.

Chain Mounting 
Hardware Bag A

6in1.5in

Drew’s Note: If you removed your chains and sled for this calibration, put the nail 
back into the original hole and attach your sled. These steps explain that process in 
detail. 
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(A) Hold the M2 sled against the wasteboard near the right 
chain. Hold it against the frame with your body weight or 
have a friend help by holding it for you. Take the loose end 
of one chain and thread up through the hole in the roller 
bearing carriage.

(B) Insert the cotter pin, with the flat side 
on the right, into the second to last chain link 
to attach. The flat side will be against the 
inside of the roller bearing carriage.

(C) Thread the left chain half through the other roller bearing carriage and attach 
with the cotter pin into the second to last chain link. Let go of the sled and it will 
rest against the canvas. 

(D) If not installed, attach your router, with a bit 
installed, and the bricks/weight.

Drew’s Note: We recommend wearing safety goggles and having a friend help mount the sled to 
the frame. The chain can slip off the sprockets, causing the spring to snap and hurt people, pets, 
and surroundings. It’s also important to insert the cotter pin into the second to last link, for extra 
safety of the chain attachment, as shown below.

14. Mounting the M2 to the frame

Chain Mounting 
Hardware Bag A

CARRIAGE MOUNT

CHAIN
INSERT COTTER PIN HERE

Roller bearing carriage

Cotter pin goes here

CARRIAGE MOUNT

COTTER
PINCHAIN

Roller bearing carriage

Cotter pin
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15. Measure actual location 
Now that the sled is attached, you can tell Makerverse where it is on the stock. In 
slide 5, measure the exact distance between the top edge of the sled to the top of 
the stock. 

Input the value into the box and click next.

16.  Axes check
In slide 6, you will measure how far the bit is from the center of your stock.

(A) Click Move to Center.
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(B) The M2 should have moved a little toward where you marked the center of your 
stock. To measure the X Error, feed a tape measure between the sled and stock. 
Measure how far from the left or right the tip of the bit is from the mark and input 
the value. 

Treat your center mark as 0,0. 
Just like a graph, if the bit is to the 
left it’s a negative value, the right 
side would be positive. 

For example, this is -24.5mm X Error.

(C) Measure the Y Error and input the value.

For example, this is 2.1mm Y Error.

(D) Scroll down and click Finish & Apply Results to finish calibrating your chains.
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17. Edge Tab
Click the Edge tab, the last step of initial calibration (the Precision tab should be 
skipped for initial setup). Edge calibration, will calibrate your M2 and frame to 
the stock that you want to cut and dial in the accuracy of your M2. Running the 
calibration multiple times will increase the accuracy of your machine. 

(A) You will jog your M2 to each of the 
six points on your stock and measure 
the offset from the edge on each. 
Start by clicking the top right Move.

If your sled stops and is within the boundaries of 
your stock material, then you will input a positive 
value into the box. If it stops and is hanging over 
your stock, input a negative value. 

For example, this is 27.82mm.                           And this is -6.38mm, because it is hanging  
                                                                                     over the stock onto the bottom skirt.

(B) Repeat at each point by clicking Move and then inputting the exact values. 
When you have values for each of the points, a blue Calibrate button will appear 
in the center. 

Click it to apply your results.
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(C) Once you click Calibrate, your results will calibrate and appear. 

(D) Click Apply Calibration Results to finish your initial M2 calibration! If you 
wish to do the edge calibration again, repeat this step to further fine tune your 
machine. We recommend having an accuracy of around 6mm (1/8th inch) for 
projects. 

Once the values calculate, exit the calibration by clicking the “x” or “close” at the 
bottom. 

This is the last tab, you’re now ready for your first cut!

Drew’s Note: Calibration can be a fickle beast. If you have run the edge calibration 
more than two times and the accuracy value is not getting below 6mm (or even 
worse), then you need to go back and recheck the values on each one of the 
slides. 

The M2 is made to cut/engrave huge 4 x 8ft projects for a fraction of the cost of 
an industrial CNC machine. Accuracy means that this is the variance across the 
entire 4 x 8ft space. That means it may move up or down, by the same repeatable 
amount, by that variance. It doesn’t mean that each cut will be 6mm from the 
last pass. We recommend having an accuracy of around 6mm (1/8th inch) across 
2.972897m² (32ft²). 

The center of your stock will have the best accuracy and the lowest accuracy is in 
the bottom left and right corners, due to the chain slack.

If you have an accuracy of 3mm (1/16th inch) or less, your machine is extremely well 
calibrated and tuned. 
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1. Upload Gcode:
Click Unlock and then Upload Program to open the Gcode file you want to cut/
etch.

You’ll know your Gcode loaded correctly when Makerverse displays the path of 
the Gcode you loaded. You already set the dimensions and depths in your CAM 
software for the M2, so it’s ready to start!

After calibration, you are ready to project! Creating a cut is split into 4 steps:

1. Create or find a design in SVG format
2. Convert the SVG file to Gcode using CAM (Computer Aided Manufacturing) 
software
3. Open Makerverse and upload Gcode file to cut/etch
4. Plug-in calibrated M2, with the proper bit installed for your Gcode and click run

Drew’s Note: Makerverse can run any Gcode, but the M2 is runs on GRBL Gcode 
files. To learn how to make SVG or Gcode files for your M2, check out the 
appendices for beginner tips!

SECTION 3: 
MAKERVERSE OPERATION
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2. Prep the M2
Before you cut:
• Raise the Z-Height 3mm above your print surface (so it doesn’t start touching 

your material)
• Put on safety goggles
• Set your router RPM to the recommended cut speed for the material
• Ensure all pets and people are clear from the work area
• Manually turn on your router, so your bit is spinning

3. Start
Once your M2 is prepped, click the green Run button to begin cutting out your 
project!

4. Pause/Stop
To pause or stop the M2, click the Pause button on the top bar. Once the M2 is 
paused, you will be able to stop the project by clicking the Stop button next to it. It 
must be paused before you can stop the project. Then turn off your router.

5. Sleep
If you want to motor ringing to stop while the M2 is not cutting, click Sleep. This will 
put the M2 in sleep mode. Click Reset to reconnect your M2 and wake it back up.

Drew’s WARNING: Makerverse does not control your 
router. Just as if you were using the router by hand, 
the sharp, spinning bit is very dangerous. When 
your M2 is cutting, be close to the power source to 
stop all operation if something goes awry.
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6. Work Position:
When working on projects, setting and changing your work position home will 
make using your M2 more fun and efficient. 

To use every part of your 4 x 8ft material you can set different work positions each 
time you cut with your M2. Then you could cut the same project out of different 
sections of your material.

Drew’s Note: We recommend either using changing the position of your cut file in your Gcode 
or changing your work position to take advantage of your entire stock material. Do not reset 
chains/home every time you are cutting a new project, it will cause a calibration nightmare! If 
you want to cut in an area of the from away from the exact center, follow these steps.

(A) To set the Work Position, jog the M2 to the 
position on your material where you want to begin. 
Then click the Zero Out Machine locator icons for X 
and Y under Work Position to set your new temporary
work home. You can also set a Z Axis work position.

When you run your M2, it will begin from where you 
set your temporary work position, just as if it were 0,0 
in the center of your frame!

(B) To clear your work position, click on the three dots 
next to the axis you want to clear. Click go to 
machine zero. When the M2 has arrived, click 
un-zero out temporary X axis to clear.

Drew’s Note: You now know how to start making projects on the M2. Happy 
making!
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APPENDIX 1: 
CREATING FILES FOR PROJECTS

To create a Gcode file for a project, it will need to start as a one color, 2D drawing in 
SVG format. Then you will import that file into CAM software to export it as a Gcode 
Makerverse can read. There are many different programs and online converters that 
can create SVGs and Gcode. Here are some of our favorites:

1. Inkscape
A free illustrating program to create, draw, trace, or convert files into SVG format. 
There are a lot of great tutorials on YouTube to learn how to use it.

https://inkscape.org/

2. Adobe Illustrator
A program made by Adobe, this is the premier app to create, draw, trace, and convert 
files for cutting.

https://www.adobe.com/products/illustrator.html

3. Creation with CAM software
CAM (Computer Aided Manufacturing) programs create Gcode for CNC machines 
such as the M2. Some have file creation built into their function. Others you will need 
to import an SVG file and they will create your Gcode. Here are three CAM programs 
that we recommend:

https://carbide3d.com/carbidecreate/

https://easel.inventables.com/users/sign_in

https://www.autodesk.com/products/fusion-360/overview
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2. Open file:
Once you login, load your design by clicking File > Open and selecting your .SVG 
file.

3. Choose depth:
Click on your file and cut tab in the dialog box to choose how deep the M2 will 
cut. If your SVG is split into multiple parts or isolatable, you can select different 
parts of your file to cut different depths.

1. Easel CAM software:
You can start with the CAM program Easel to create your Gcode. Create a free 
Inventables account and login to use it.

APPENDIX 2: 
CREATING GCODE IN EASEL

Drew’s Note: These instructions are 
for an older version of Easel, but the 
process is still very similar
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4. Material dimensions:
You can change material dimensions by clicking the material tab. Select the 
material you are cutting and the size to save it in the Gcode.

5. Resize/move:
Once your model is selected, you can also resize it by dragging the small gray 
boxes around your file. See section 8 for instructions on homing your file to (0,0).
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6. Change Bit
Change the bit settings to the same bit that is on your router. Click the bit tab and 
select your bit.

There are preset bits for the X-carve, but the best way to change it for the M2 is to 
scroll to the bottom of the tab and manually type in your bit size.
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7. Change depth per pass
The safest and cleanest way to have a clean cut is to change your depth per pass 
to half of your bit diameter. Here, we have a 1/4in bit, so we changed our Depth 
per pass to 0.125 inches. You can leave the other values as they are for now.

8. Arrange:
When you create your Gcode, your M2 will start cutting your file based on where 
X,Y both equal zero millimeters (0,0). You can arrange your file to start based on 
where you home your M2. Either select and move all the parts of your file or click 
the shape tab in the dialog box after selecting your model. Click the bubble in the 
five part matrix to choose where your M2 will start. The bottom corner of the grid 
is (0,0), and will correspond with where you set (0,0) home in your Machine Control 
Application for your M2.
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10. Generate Gcode:
(A) To generate your Gcode to cut, click Machine > Advanced to bring up the 
Gcode menu.

(B) Then click Generate g-code. Upload that .nc Gcode into Makerverse and you’ll 
be ready to cut!

9. File management:
To keep track of the Gcode files you create to use them again, we suggest naming 
the file with the bit size and thickness of the material. Click untitled in the menu 
bar to change the name.
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Appendix 3: 
Troubleshooting

Frame / Mechanical Issues
1. The stock should be clamped or screwed onto the canvas, to maintain a 15 
degree angle. 

2. Make sure your stock is as flat as possible. Screw it down to the wasteboard 
canvas in multiple places.

3. Your frame must be square. Ensure that the stud mount and top beam 
measurements are symmetrical. 

4. Make sure all of the T-nuts, bolts, and screws are tight on your M2 and frame.

5. If your M2 is slanting on different materials, increase the RPM of your router 
and decrease your cut per pass depth. Your bit can pull the M2 sled in different 
directions based on the depth, bit, and RPM.

Calibration / Digital Issues
1. Don’t round measurements. If you measure 25.478mm, then input that into 
Makerverse.

2. Measure the exact size of your wasteboard by hand and set your home in the 
middle. Input your wasteboard size into Makerverse.

3. Always reset your chains in the center of your wasteboard and use work offset 
home. If you constantly change the position of home/reset chains, your M2 will not 
be cut accurately.

5. The most important measurements are the distance between motors, motor 
offset (from chain to top of wasteboard, and the exact size of your wasteboard.

Community and Support links for assistance
Submit a Support Ticket: https://makermade.freshdesk.com/support/tickets/new
Owner’s Group: http://www.facebook.com/groups/makermadeowners/
MakerMade Support Forum: https://makermade.freshdesk.com/support/home
MakerMade M2 Resources: https://makermade.com/pages/m2-resources
YouTube How-To and community videos: https://www.youtube.com/channel/
UCYb9Ma5hx9Gjr4ajU7ayGJA

33

https://makermade.freshdesk.com/support/tickets/new
https://makermade.freshdesk.com/support/tickets/new
http://www.facebook.com/groups/makermadeowners/
http://www.facebook.com/groups/makermadeowners/
https://makermade.freshdesk.com/support/home
https://makermade.freshdesk.com/support/home 
https://makermade.com/pages/m2-resources
https://www.youtube.com/channel/UCYb9Ma5hx9Gjr4ajU7ayGJA
https://www.youtube.com/channel/UCYb9Ma5hx9Gjr4ajU7ayGJA


Always wear safety goggles.

Always clamp the material you’re cutting to the Wasteboard Stud Mounts so it 
doesn’t move during operation. You can also securely attach it to the Wasteboard 
using screws.

Always raise the Z-Height to 3mm above your print surface before you turn on 
your router and run your M2.

Never leave your M2 unattended while in operation.

Makerverse does not control your router, it only controls your M2. You must 
manually turn your router on and off. 

In case of an error always turn off your router before you turn off your M2.

Always remember to turn on your router before clicking “Run” in Makerverse and 
turn off your router after the M2 is paused, stopped, or has completed the project.

It’s a good idea to make sure you’re behind the waste board when you unclamp 
materials, as they can fall to the ground on your foot. Nobody wants that.

When installing the frame, we recommend a friend help connect the spring and 
each person wear safety goggles during stretching. The chain can snap back 
causing damage to self and surroundings.

Appendix 4: 
Safety Warnings and Tips
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