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Lab Report: Neutralization 
Andy Thomas G0SFJ 

25 March 2026 

I came across these two assemblies recently – those of you who know what they 

are, Keep Silent at the Back! This is the story of how I found out. 

 

 

I bought the top one first, thinking it was a Hartley oscillator coil – it isn’t. Then I 

came back for the second one. I thought it was an ATU – it isn’t. 

The first clue is here: 
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Well, there is an excellent collectors’ site maintained by Collins radio fans 

(https://collinsradio.org/)  and although I didn’t find 7.0 DA (perhaps it’s a serial 

number?) soon I found the 1934 transmitter type 45A. Here’s an advert from 1936. 

https://collinsradio.org/


G0SFJ 24 March 2026 v1.0 Circulation uncontrolled 
 

3 
 



G0SFJ 24 March 2026 v1.0 Circulation uncontrolled 
 

4 
 

ARRL Radio Amateur’s handbook, 1936 edition 

A close-up of this device is shown above. According to the Collins brochure 

https://collinsradio.org/wp-content/uploads/2012/12/45Abroch3.jpg , it’s a unique 

form of low-loss neutraliseation using inductance only. 

Here are other close-ups from the Collins site.  

 

https://collinsradio.org/wp-content/uploads/2012/12/45Abroch3.jpg
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https://collinsradio.org/cca-collins-historical-archives/the-equipment-of-collins-

radio/historical-equipment/45a/ 

 

This Collins set was the Bees-Knees of transmission in the mid 1930s. Here’s a 

testimonial from a Harvard University/MIT  expedition to the Urals (USSR): 

 

https://collinsradio.org/cca-collins-historical-archives/the-equipment-of-collins-radio/historical-equipment/45a/
https://collinsradio.org/cca-collins-historical-archives/the-equipment-of-collins-radio/historical-equipment/45a/
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https://collinsradio.org/wp-content/uploads/2012/08/45A_1-37.jpg 
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I noticed that the second assembly also rested on 4mm pins in the same 

configuration, from which I deduce that it’s supposed to fit in the same bay as the 

Collins invention above. 

 

Tracing the assembly connections would start to rebuild the circuit diagram of the 

final stage. (It’s still work in progress) 
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This second assembly is a twiddly one with two different variable capacitors. They 

have the same US patent number, 1626391: 

 

and I found it:  
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Cardwell still produce quality electronic components – of course these ones date 

from about 1934/6. An advertisement for 1938 shows their range: 
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The Radio Handbook, 5th edition 1938. 
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Of great interest is this section of the advertisement: 

 

This is the same structure as the one on the left-hand side of the second item. That’s 

got 8 plates, so its range is between 7 and 16 pF. 
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Now let’s see what it’s for. 

It deals with the tendency of the triode amplifier to oscillate by feedback due to the 

capacitance between the anode and the (controlling) grid within the valve (tube).  

The 1992 ARRL handbook (pp15:21 to 22) remarks that “Depending on the inner 

electrode capacitances of tubes, a neutralization circuit may be necessary”. According 

to the 1938 ARRL handbook (pages 155 ff), “Trouble is sometimes experienced in 

getting a triode amplifier completely neutralized”. 1992 handbook: “the neutralization 

circuit energy cancels the unwanted in-phase (positive) feedback.” Neutralization is 

carried out by finding the null in the feedback RF current. 

The  RSGB’s 1968 Radio Communication Handbook (page 8.44) notes that 

”Neutralisation should be carried out at the highest frequency on which the amplifier 

is to operate” which explains the static nature of the unique Collins assembly.  

The power amplifier valve (“tube”) in the Collins 47A was a C-211-D. Let’s look at the 

plate-to-grid capacitance of this valve…and the value is…12.5 pF, smack in the middle 

of the range of the Cardwell capacitor. (The RCA model was 14 pF but still within 

range). 

https://www.radiomuseum.org/tubes/tube_211d.html 

http://frank.pocnet.net/sheets/111/2/211D.pdf 

 

https://www.radiomuseum.org/tubes/tube_211d.html
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https://www.r-type.org/exhib/acf0047.htm 

 

CONCLUSION 

So, there we have it. If you happen to have a valve-based power amplifier with a C-

211D in its final, then this would have been an absolutely essential piece of kit. 

 

It seems a shame to strip it down, so I will fit 4mm sockets to the plugs and see if I 

can use either assembly as some kind of ATU… 

 

73 de Andy G0SFJ  

 

https://www.r-type.org/exhib/acf0047.htm

