
Self-Squaring Gantry 
 

The E3 and E4 CNC router can be modified to take advantage of a new grbl firmware feature to create 

what we are calling a “self-squaring gantry.”  A self-squaring gantry uses two home switches located on 

each side of the gantry. During the homing process, each stepper motor (X1 and X2) moves to its side of 

the gantry until its home switch is activated. Once both switches are activated the stepper motors will 

work in unison and pull-off of the home switches. With proper home switch placement, the gantry (X-

axis) will be square with the Y axis in the XY plane. 

 

Please understand this is a beta release. Our testing shows it works as set up. However, 

this update has not been tested with other modifications. The SpnEn pins have been moved 

to the Coolant pins. The probe pins have not moved. 

 

To update the E3 or E4 CNC router and take advantage of this feature you will need to: 

1. Update the firmware  

2. Change the jumper setting on the controller 

3. Install an X2 home switch that is wired in series with the Z home switch 

 

The hex files can be downloaded here: https://support.bobscnc.com/hc/en-

us/articles/360008797214-Re-flashing-the-E3-or-E4-CNC-Router-s-Controller 

 

1. Please follow the instructions in the self-extracting zip file.  Please run the E3 Self Squaring 

Gantry batch file to load the firmware to the E3 or run the E4 Self Squaring Gantry batch file to 

load the firmware to the E4. 

 

 

2. There are two jumpers that need to change position. Please 

make sure that the power is unplugged before changing the 

jumper setting.  

 

 

The top picture shows the jumpers in the default position. In this 

position both X and A (X1 and X2) receive the same step/direction 

signal from the microcontroller and will always work in unison. 

 

 
To here 

Move these 

https://support.bobscnc.com/hc/en-us/articles/360008797214-Re-flashing-the-E3-or-E4-CNC-Router-s-Controller
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The bottom picture shows the jumpers in the new position. In this 

position the X and A (X1 and X2) receive independent step/direction 

signals from the microcontroller and can work independently. 

 

 

The bottom picture is the correct setup for the self-squaring gantry. 

               

 

 

 

3. The last step is to create and install 2 home switches that work 

in series so that the firmware can home both the X1 and X2 

stepper motors independently. 

Please note you can purchase these switches ready to be wired in series with the mounting 

hardware here:  https://www.bobscnc.com/products/self-squaring-gantry-kit 

 

 

First, Install the home switches.  One of the switches will be placed on the X2 side of the gantry as 

shown.  The other switch is placed in the Z home switch position. 

   

https://www.bobscnc.com/products/self-squaring-gantry-kit


The wiring modifications needed are shown below: 

With a small screwdriver or box knife blade, gently pry up the tab on the Dupont 2 pin connector as 

shown.  

 

This will allow you to remove the wire from the connector. Repeat this process so that one of the 

switches has only one wire in the connector, and the other one has both wires removed as shown. 

     
Switch 1 only has one wire removed Switch 2 has both wires removed. 



Place one of the wires from switch 2 into the connector from switch 1 as seen below. Please note 

that the color of the wire does not matter.  

 

 

Cut off the 2 pin connectors and strip the wires 

       

 

 

 

 



Install a piece of heat shrink tubing, and then twist the two bare wires together and solder the joint. 

        

 

 

 

Pull the tubing over the bare wires and heat with lighter or heat gun until the tubing shrinks. 

        

 

 



Connect the home switch wire to the Z+ connector on the controller. 

 

Connect to UGS Platform and check the home switches. Please see here for checking home switches: 

https://support.bobscnc.com/hc/en-us/articles/360009104434-Diagnosing-Home-Switches-My-

CNC-will-not-Home-Correctly- 

 

Please note that when you activate either the Z or X2 home switch, the UGS screen will show both the X 

and Z switches are activated. This is okay. The controller only sees that a home switch has been 

activated. For theory of operation please see the paragraph below.   

 

Now that the modification has been made, it is time to plug in the CNC and home it. 

 

 

Theory of operation 
 

How can the machine home 2 different axes (X and Z) with only one home switch?  The answer is timing.  

The controller knows that a home switch has been activated. Additionally, it knows it is in the process of 

homing the Z axis.  When the home switch activates, the code runs through the homing process for the Z 

axis.  Once the Z axis is homed, then the X and Y home together. All three stepper motors are 

independent during this process. X1, X2 and Y stepper motors move toward their home switches and 

stop once their home switch is activated. From there, all stepper motors move in unison until they move 

a set distance from the home switch activation position. 

 

Once the machine is homed, all the home switches are removed from any firmware processes and the 

firmware has set max travel for all the axes according to the set EEPROM values. 
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