
Hey group, 

I'd like to share with you my motor drive system for my Magnetic Loop Antenna 

It uses esp8266 microcontrollers. 

The OS on the esp8266 is Annex RDS which is similar to BASIC and very easy to use. 

I highly recommend you check it out here...   https://sites.google.com/site/annexwifi/home 

It's free and very capable.  Easy to implement webpage interface. 

I have been part of the Annex group since it started and I can't say enough good things about it. 

 

Now for my mag loop. It tunes from 10 MHz down to 3.5 MHz. 

The circumference of the loop is 22.5 feet of 1 inch heliax. 

Diameter approx 7 feet. 

Coupling loop is LDF4-50 1/2 inch heliax in shielded configuration 

 

 

https://sites.google.com/site/annexwifi/home


This is the complete motor drive with DC power leads coming out the bottom for a local 12VDC battery.  

 

It idles at 50ma current when the stepper is not tuning the capacitor. 

The rod that extends up to the capacitor is fiberglass rod's that are used for farm electric fencing (two 

pieces connected in the middle) 

I 3d printed an adapter to connect the "D" shaft of the stepper motor and also the capacitor hand knob. 

There is also a 3d printed coupler to join the two pieces of fiberglass rod. 

The motor drive housing is simply pvc conduit. The Stepper motor is a NEMA 17 stepper with an 

attached 5:1 planetary gear reduction. 

NOTE: the stepper motor is modified to keep the wiring socket from sticking out the side. I will detail 

this below. 

The motor drive assembly is attached to the mast with an adapter saddle made out of plastic cutting 

board material and wood attached with stainless pipe clamps. The saddle is sized to make the drive 

shaft to the capacitor be parallel to the mast. 

 

 



The capacitor mounted on plastic cutting board with a plywood mounting support painted with outdoor 

latex stain. 

The clips holding the heliax loop are just pvc conduit mounting clamps.  

 

 

The capacitor hand knob adapter  3d printed and glued to the fiberglass shaft and press fit to the 

capacitor knob for easy removal.  



 

 

I had to file these notches in the PVC conduit to allow the stepper motor to press fit inside. 

 

 

This is the stepper motor drive press fit into the pvc conduit. 

I then used a pvc coupler to attach a second short piece of pvc to enclose the microcontroller. 

Note that I modified the stepper wiring harness to keep it from protruding beyond the outer perimeter 

of the PVC conduit. 

 



This allows the next section of conduit to be attached with a simple PVC coupler. 

See below for more info on the wiring harness modification. 

 

Looking down at the stepper planetary gear reduction. I 3d printed a "D" shaft coupler to be glued onto 

the end of the fiberglass shaft and press fit onto the D shaft for easy removal. 

 

 



This is the motor drive assembly. It consists of an ESP8266 micro, a Big Easy stepper driver board, a 

simple 3.3v buck regulator to reduce the 12 V batter down for the esp8266.  The stepper motor is driven 

at the 12V battery voltage. 

 

 

It was very tedious to modify the stepper motor wiring harnes to make it more compact to fit into the 

PVC conduit. 

Below is the before modification.  You can see that with the cable plugged into the motor it would stick 

out too far to provide relief when installed into the PVC conduit. 



 

After modification the wiring harness allows the PVC coupler to slide over it. 

NOTE it was NOT necessary to keep the wiring INSIDE the PVC just necessary to keep it from protruding 

beyond the outer perimeter of the PVC. 



 

If you source a stepper with a wiring harness like this one below you would not need to modify it. (found 

on amazon) 

 

Note also this particular motor below has a 50:1 reduction whereas my motor had a 5:1 reduction. 

The 50:1 should still work, it would just take more steps to travel the range of your capacitor.  With my 

motor I used microstepping to provide the required accuracy and small capacitor movement for fine 

tuning. 

The motor size is NEMA 17 which will fit inside the PVC conduit which is standard 2 inch ID pvc electrical 

conduit. 

 



 

There are two ways to adjust the tuning of the capacitor. 

First when connected to my home wifi there is a web page provided by the Annex code. 

Below is the webpage hosted by the esp8266 directly to any web browser. 

You can access this from a smart phon, tablet, PC etc. 

This is stll a work in progress. 

 

 

I can also tune the capacitor with this portable wireless remote controller. 



 

 

The remote control is powered by an old cell phone battery. 

You can see the small lipo charging circuit to recharge the battery. 
 



 
 

The remote control feature uses an esp8266 wireless protocol called "ESP NOW" this allows two or 

more esp8266 modules to communicate directly with each other. It does not require any wifi access 

point. So it would work out in the field. The range has been tested by me to well over 1000 feet!! 

 

This is all made possible by ANNEX RDS and if you are at all familiar with BASIC programming language 

you will easily understand the code and be able to modify it to your liking. 

 

I still have a lot of work to turn this from prototype to finished project. I want to make a pcb for the 

remote control and also for the motor drive. 

 

I think I may have a total of $100 invested in the complete drive system parts including the motor, 

stepper driver board and esp modules. 

I will gladly share the code if anybody is seriously interested in building their own system.   

 

Annex is very easy to flash to an esp8266.  Once ANNEX is loaded onto the esp modules all the code 

developement is done directly on the module itself.  The esp hosts an IDE (integrated development 

environment) so when you are developing and modifying code you simply log into the esp modules web 

page.  This is a very powerful feature of ANNEX !! 

You simply must try it if you are interested in microcontrollers.  It can not be overstated how easy and 

powerful ANNEX is. 



Webpage development is not difficult at all. 

The full tuning range of my capacitor takes 26,0000 steps of the stepper motor to go from 2.9 MHz to 

10.4 MHz 

The tuning is very precise.  

 

I believe this motor drive design could be adapted to most any mag loop capacitor. 

None of the dimensions are critical since the length of the fiberglass rod extends the drive to outside the 

loop it does not interfere with the loop characteristics. It is easy to disassemble and reconfigure or work 

on. 

questions are welcomed 

cheers and 73 

N7KBC 

Dwight 

 

 



 


