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WBR Receiver Implementation 

Purpose 
For the past several months now, I have spent a portion of my time tinkering around with some simple 

electronic “ham radio” type projects here at W9RNK.  Home-brewing is the name for Do-it-yourself 

projects associated with ham radio electronics.  Since I was a child I have had an interest in doing this, 

but always lacked time or money to do it properly. 

Now that I’m nearing my retirement, I have begun to undertake some of these projects, and the one I 

am currently working on, the WBR receiver is what I’d like to document and track my progress on. 

The WBRs Features 
I’ve made several regenerative receivers over the years.  I recall that for the most part they are finicky 

but when working properly provide a very satisfying radio receiver, however limited they may be. 

 

Here is a front view picture of the 

N1BYT WBR receiver.  There are 

three controls on the front of it, an 

antenna level control (left), the 

main tuning potentiometer (center) 

and the regeneration control (right). 

I’ve built the board onto a copper 

laminated substrate and 

connections are accomplished using 

the “Manhattan” construction 

method. 

The antenna connection is a BNC 

connector in the upper left of the 

picture.  This is all situated on an 

old CDROM chassis I had lying 

around the shop. 

Figure 1:  As you can see from the picture, the project has some complexity but is simple enough to 

undertake in a few days. 

The Coil 
In the center of the photograph you can see the main tuning coil.  This is 28 turns of #22 wire wound on 

a ferrite core (again, out of the junk box).  The designer of the WBR designed the radio to place the 

tank circuit formed by this coil, several capacitors, and some varicap diodes at a very low impedance 

input point. 

Here are some more pictures on the next page. 
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Figure 2: N1BYT WBR Receiver chassis partially showing the Manhattan construction method. 

 

Figure 3: And here is a 

rear view of the chassis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Birth Pains 
As work has progressed on the receiver, I have had a lot of trouble getting it to work.  Some of the 

parts I needed I was not able to get my hands on, and so I used substitutes but have been having a lot 

of trouble making them work.  There is ample evidence that other builders have gotten them to work, I 

just need to sort out the details yet.  I saw a note from AA7EE (one of the people who have successfully 
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gotten the receiver to work) and he says that the regeneration kicks in smoothly, leading me to believe 

that there won’t be a big response when that starts up. 

Transistors 
The designer of the WBR chose to use one each of 2n3904 (NPN bipolar) and MPF102 (JFET) transistors.  

The 2n3904’s were readily obtainable, but the MPF102 was as rare as hen’s teeth.  I have substituted a 

2n3819 JFET and besides some basing diagram problems, I believe I have things set up right, but I still 

haven’t been rewarded with a functioning receiver. 

As a side note, I picked up some “51346” transistors from Mendelson’s in Dayton, OH which they 

claimed to be N-channel JFETS, but I could find no record of them anywhere on the web.  They were 

made by National Semiconductor but NatSemi’s been bought out by TI.  No Joy there. 

In other readings, one option I might try is to use the BF245 JFET which I’ve seen on the web as being 

roughly equivalent to the MPF102, or maybe just paying the premium price for the MPF102! 

When it is finally working, I plan to use this receiver along with the PIXIE transmitter to form the core 

of a home QRP station.  As things are going, I may need to do several versions of each before I’m fully 

satisfied I’ve resolved this. 

Rich 

WBR Receiver Work Log 
One of the purposes of this note is document what I’ve learned about the design as well as to track the 

time I’ve expended trying to make things function.  I think this is useful when planning new projects as 

well as just providing some breathing space during troubleshooting. 

Wednesday, 6 Feb 2013:  AA7EV, has a web page in which he shows the design and 

construction of his version of the WBR receiver.  The original design was done by N1BYT, Dan 

Wessel, and is described in an August 2001 article in QST magazine.  I think I will use this 

receiver as my next project.  

Weekend, 8-10 Feb 2013:  Building and fabricating the chassis and the circuit board.  I’ve 

tried to go slowly and carefully to prevent the unit from appearing sloppy.  Because I’m 

working with “junk box” parts however, it does have that “homemade” look to it.  I’m 

concerned that I don’t have the right JFET and will have to hope that the substitute will work 

properly. 

Thursday, 14 Feb 2013: I’m still struggling with getting any output from the receiver.  I 

thought I had found the problem when I discovered that I’d omitted a resistor in the FET to 

LM386 filter circuit but that didn’t make a difference.  I still don’t fully understand how the 

circuits interact.  I’ve found if I connect my oscilloscope through a direct connection the 

regeneration section oscillates at around a 7 ns cycle rate.  This doesn’t look right to me.  Also, 

the LM386 doesn’t have much in the way of audio drive. 

Friday, 15 Feb 2013:  I’ve rewound the coil using some magnet wire and have re-accomplished 

the capacitor network.  In making resistance and voltage measurements in the design I see 

things working as would be expected however no joy with functioning of the radio.  At about 

this point I am beginning to wonder if the regenerative circuit as shown in the article is really a 

working design.   
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Saturday, 16 Feb 2013:  My plan for this weekend is to do a little more research on the web 

and also to bread board the regeneration circuit to see if I can get it to oscillate.  There seems 

to be an unaccounted for element at work here that I need to isolate and understand.  Is it the 

circuit pads that are creating the problem?  Stray capacitance?  What?  (Later) More casting 

around to figure out what is going on.  I’ve now settled on having to do the coils properly so 

I’ve ordered the right forms.  I also ordered some JFETs and Varicap’s that should do the trick.  

Not going to sink too much more time into this today…  I’ve also added a 10 turn pot to the 

tuning which will help out with the selectivity if I should ever get the receiver working. 

Sunday, 17 Feb 2013:  I spent more time yesterday trying to figure out what the issue is and 

why the oscillator is just not going.  I don’t have much to show for that except for a couple 

possible theories.  (1)  The JFET I’m using doesn’t have enough low signal gain:  I’ve looked 

around on the web and cannot find much in the way to justify this, although I haven’t really 

done side to side comparisons with the MPF-102.  (2)  The main coils need to have the right 

core to be wound on – the cores I’m using may be range limited (the blue ones seem to be for 

between 100 kHz to 3 MHz which is too low for my needs.  I’m going to have to wait for my 

order to come to verify either of these.  The WBR comes from “Wien Bridge Receiver” which is 

what is formed in the center-tapped tank coil. (See the diagram below). 

 

Figure 4:  The 7N3WVM version of the tank circuit. Is the ferrite core where I’m having problems? 

Friday, 22 Feb 2013: Woohoo!  Parts have arrived!  I had ordered some MPF102’s and the 

proper cores to wind the coil on and they arrived.  I quickly rewound the coil and placed that 
into the circuit and soldered the MPF102 in as well.  As I twiddled the controls to my surprise 
the radio began to work.  I was only hearing one station but it was loud enough to determine 
that it was a station and not just a birdie.  Once I was convinced that it was working I switched 
out the MPF102 for a 2n3819 and was pleased to see that it worked as well.  I’m pretty certain 
that the problem was in the core/core side of things.  I was using the wrong frequency range of 
cored which was reducing the efficiency of the coil and therefore preventing the regeneration 
from working.  Later in the evening I came back and discovered the frequency range I was in 
was between 6.48 MHz and 6.91 MHz range.   I then clipped out the 82pf capacitor in the tank 
circuit and replaced it with a 68pf DSM capacitor which put me right into the ham band.  I sat 
there listening to W1AW admiring my handiwork. 

Saturday, 23 Feb 2013:  There remains things to do with the receiver:  (1) Stability- it still 

drifts a good bit.  (2) Audio output is still very low and I think a preamp is called for.  (3) 

Overall sensitivity leaves a great deal to be desired, and finally (4) some sort of signal strength 
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indicator and a means to determine the frequency that is being listened to.  WBR-2 will try to 

correct some of these deficiencies, but for now, WBR-1 represents success! 

 

Figure 5:  Here is the 

final view of the 

receiver.  The antenna 

and earphone jacks have 

been permanently 

mounted to the chassis.  

The new 10-turn 

potentiometer is located 

in the middle of the front 

panel. Because of the low 

audio output I’m using an 

external audio amplifier, 

but that will be remedied 

by an additional audio 

amplification stage in 

WBR-2. 

 

 

 

Saturday, 2 March 2013:  Wrapping things up with this version – I put in the audio preamplifier 

stage which sort of worked however it had problems with feedback and coupling to the active 

stages on the receiver.  To correct this I put in shielded cables from the input and output side 

of the audio volume control and that seemed to get things a little better under control.  

Overall the improvement has pepped up and stabilized the receiver to the point where I’m 

satisfied that it is about where I’d expect it to be.  Later versions of this unit will likely start 

from this point.  I went back and updated the schematic and I’m ready to set this version aside 

in virtue of my next projects.  (WBR-2 coming up as well as a DDS VFO). 

Sunday, 3 March 2013:  Here is the final 

installment in this note:  I’ve cleaned up the exterior 

a little and added a front panel and faux wood grain 

wrapping on the case.  It’s ready for use as far as I’m 

concerned. 

 

Figure 6:  The WBR from the front.  The front panel is 

simply a piece of computer card stock which I printed 

the legend onto and “laminated” with plastic shipping 

tape.  It is then glued to the front panel.  Nothing 

exotic. 
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Figure 7:  The WBR as seen from the rear 

showing the microphone jack and the BNC 

antenna jack.  I had thought about 

external power but the level of hum that 

the radio was susceptible has caused me to 

put that exercise off until later. 

 

Final comment:  Looking back on the work, 

I got stalemated when I used the wrong 

core to wind the coil on.  Having MPF102’s 

for the first version made a big difference 

too since there are a lot of different 

pinouts for the JFET families so when you 

start substituting you end up having to 

make a lot of guesses.  Once I put in the 

MPF102 I knew that would work, and when it didn’t I pressed on to finally figure out my 

construction error.  The design was okay, the implementer just had some unconnected 

synapses before success.  My college prof would say “It won’t work until you understand it…  

After that it’s all very easy” 

 

W9RNK – Rich 

 

 

 


