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Lab Report: Neutralization

Andy Thomas GOSFJ
25 March 2026

| 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 | found out.
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| bought the top one first, thinking it was a Hartley oscillator coil — it isn’t. Then |
came back for the second one. | 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 | didn’t find 7.0 DA (perhaps it’s a serial
number?) soon | found the 1934 transmitter type 45A. Here’s an advert from 1936.



https://collinsradio.org/
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CEDAR RAPIDS
New York
11 West 42nd St.

Amateurs the world over know by ex-
perience that each COLLINS transmitter
is not only a beautiful piece of appara-
tus, but also that its clever design and
skillful construction result in greater out-
put, clearer signals and more reliable

- operation.

There is no surer, less costly way to get
real results, than to make a complete

COLLINS installation. &

IOWA. U. S. A.
Mexico City
Edificio “La Nacional”
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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):

THE PHYSICS LABOMATONIES
MESEANGS
LARORATON T HARVARD UNIVERSITY
o o CAMERIDGE MASSACHUSETTS

Septeater 15, L9343

Mr. Arthur A. Celilos
Golllins Hedio Compauy
Codar ¥apide, lowma

Dear Nr Collinas:

You will doubfllens te intarsstied in the following vepert of tha
perferasnos of the 45A transnitier which was used on the Sarverd
Usiversity-Messechionetla Institute of Technelogr scliper oxpedilios,

Cur gesgraghizal pomitizm was most unfavorable for United Stotem
slgaals, since they had 10 Soes Doer Lhe worth sesnctic pele. Ae &
reselt, aven the nigh-powered ceoxercial stelicss were gudible lecus
thea an »our errh fay. This cmie 1L izposmitie for ua ta ccomumloste
Tepularly direct with tne United States. cne fone and Cive ow cansaste
wits the Unised States eere oll Lhal sere sade carifng the sodlhs of
APETALION, Hewevar, Lhe tramaziller swe used » wvery gresl deal sendiog
teerric o Roglesd nnd Segdex, shance 11 was relayed to the United
Stelee. Hellotle schedules esre et up 20d copalderoble troffio ranoiad,
Hearly all this was dons on fone, os 51 *p% JussiBle Lo caver ALl of
Surepe with » %2 1o N9 fene signal on i6 o, During sur efforls Lo
dstonlish setlisfaclory Lraffic rvoutings, centects were =ade with
enalours o 26 comalriex apd sll CADLITANLE exsept Souta A3erica, cur
“ail, UWIAD, was very well xnoee Lo Burche Uy tne TiNe we lefs,

Rt were froguently PIEpsIXemLed On tre Road guality of our voice
productios, Ia many ceses 2o Lronseilter was Loeatified as »
‘Colline Job™ Before we menticswed it, largely for Lhis rowson, 7he &80
Treasolitsr seeas 1o 20 widely and favaradbly kzown asong the Europeal
operslora,

fe found Lae plog-im ool arrscgeseni very haney, parliculasly
he ioclasien of the antenns eplisrg coil in tas plug-in asction. Thne
izdurtive neutralization vas found 1o be Atedie and ssay 3 pdjust.

the eane wilh exich we souid cossunicele villl 1he “suistde worla™
"aE = greal caavenienos anéd satiafectios to those of =s on Lhe

ezpedLiion,

Yeurs truly

H. Selvidge
s [nstrasior in Coomamicaticn Exglaeering
NEzA


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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THE PHYSICS LADORATORIES
mEATANEw
unn”: HASVARD UNIVERSTY
.
-~y CAMORIOGE MASSACHUSETTS

Septester 13, 1IN

Neo dridtur A, Solllea
Coliim Eadso Cospoay
Sedar Razpide, [avs

Dear Mr C2ilingg
Yo w1l Sasdtleas e Lntercated In iRe follewing redert of 1he

Derforsance &f Lo 434 tressaliiter whieh was Used o0 Un Hagvars
Coaversity-Nosaschosetls [satitule oF TecTaslogy #ciipie eapréition,

QUF ASPENIPNICIE PRSILLEA waa seat wafaverslle for Srited 3ates

SLENAIS, SIBTe they DIC te PI33 pear the NIrLh Sraneliic Dhie. £ D *
POSUST, even the hlghepavered conzerciol slallens vere asdidle leps
SRI0 On hour €3¢X Loy, TAIS 2040 AL LEIISMINIE Ter U3 1o cozzun ¢
regutarly dipeet vy CNe LnLited Stoles, YA foRe and five <v coatacta
wifh 1he Usitled States were all 1at were Saée dering the =eaids of

CHOLRORINLN, Fouaver, the troascltter #3a w3cd o very preol 4esl sending AN I N T E R E ST' N G
CPafrse Lo Englond and Sveden, whende L1 was relayed 10 LLe SSites

$1a1es, Faliovle sckedules vere set W) and CanMideroDle Sraffic roncied,

Nearly all 1245 v2e dene oh Tode, a6 1L @ pesaible 1o cover all af
Burepe ohih & RA 10 2% fene 2008 N Dusieg our efferis Lo LEI 'ER ON THE PER
eI IAh SRTLATO0NRTY STAIMie rowil acla were Bade oilh ¥3
ABATSrs A 28 countrica ond all un'.unvh emeedt Favin anerica. fur
€353, SPAD, w33 wery well xnden 14 BUreye 37 L Lise 9 left,

Re sere frecutally comdiiaented 48 L0 200d QUality of our vaice FORMANCE OF THE

LEICOMULRLAN. ED BINY CIB€E SRE LPINI3ItLEr w33 eatified os 0
“Celling )00 Defore e Sentiencd b, loegely For TALs FersiG. e 434

:;.::-;:;::.u 29438 %0 te vidoly ond fovarobly Wewh aReng the Euregena 45A AT AK-BULAK IN

e found Lhe DISEeIR €013 APAT@enent Yery rasdy, parlicwlasiy
LR LAEVARGR oF Lie aateras coupliing coll In ke pluzein seelits, T

IREUETIVe BAUATILAZI%Len waa fousd Lo be atalle 20d cosy Lo adjunt, THE KAZAK REPUB_

Ihe €33€ Cilh ShiCh we €ewld conavmIeats with 130 ‘sotaide eesld”
2D 5 geeal COOVENLEALE INd FRLIATACINEN Lo LRIP oF Ul en Lie

Al LIC. NEAR OREN.
St BURG, U.S.S.R.

Aatrvetes im Sobausieation Srzineering

H3:A

Collins Radio Company

S ——
CEDAR RAPIDS IOWA U.S. A
New York Mexico City
11 West 42nd St Edificio “La Nacional”

https://collinsradio.org/wp-content/uploads/2012/08/45A_1-37 .jpg
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| noticed that the second assembly also rested on 4mm pins in the same
configuration, from which | deduce that it's supposed to fit in the same bay as the
Collins invention above.

AT

i

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

WOATREA Y veR " RS s .

and | found it:
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i 1,626,391
April 26, 1927, o — ,626,391

VARIABLE AIR CONDENSER -

Filed Sept. 26, 1922

3 _ INVENTOR

BY
(/‘. (f“ Jr A
s, ATTORNEY

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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| CARDWELLS foe

ol
FOR COMMERCIAL AND AMATEUR
HIGH POWER TRANSMITTERS

4r Trim-Air MIDGET DUAL
Singles and duals for receivers,
exciters and L.P. Transmitters.

“X» TYPE *
Transmitting Condensers
Airgaps to .200”—single and
dual sections—all capacities.

GENERAL SPECIFICATIONS ON
“p»” TYPE CARDWELLS

END PLATES—Stamped and folded 13” alumi-
num 7154” square, satin finish. MOUNTINC—
On any side. ROTOR CONTACTS—Heavy disc
double finger wipers on each end of con-

— % denser. INSULATION—High frequency C.E. : “T» TYPE
tl Midway Featherweight mycalex. No metal tie rods. ROTOR PLATES _ High Power Condensers *
ilder’s choice for buffer stages Y 625" thick, 634” diameter, buffed and Airgaps to 500”—For complete

listing, send for Catalog No. 40

—medium power finals. polished aluminum.

High frequency neutralizers

» Type ‘ADN, capacity range .5-4 mmf,o o e ubes, Wi 8
De |e|','ssv A e e s e $?'88 lex insulation; heavy buffed
Gl Sl U D S S b 3 %Iafes with rounded edges. 180
: tation permits cali-
TYPE BDN, for high power. esrees 1o
Capatity 2:12 mm#f. $5i00 bration and resef.
I N A e i g 5
Dealers’ Price .....s.c. e 3.00 NA-16-NS
Alsimag No. 196 insulation throughout. Tybe ||Max T R %t;lml ]I 0 Dg?sl-
-S ti f ish Jusii fi diust % | Cap. | _Can. Plates| Gap | Panel | Price | Price
atin finish aluminum — fine screw adjustment, no NA-1-NS 4 2.5 2 di. | 1 3/8” | $3.60] $2.16
wabble. K_nurled thumb nut for easy locking—nickel NA-6-NS [I 3 ‘l % I‘ : ‘l .32|]8": i B;IG"I' 33.60: sz.ls
y silver bearing. NA-10-NS |11 | 6 | 6 | .218” 2 (/8" | 4.50] 2.70
T s o
NA-12-ND* (L R | 7 | .218"”] 5 25/32| 15.00] 9.00
¥ Ganged neutralizer with insulated coupling; Information

FOR 5 AND 10 METER TRANSMITTERS AND
DIATHERMY MACHINES

Widely used for ultra

H. F. power oscillators

jiven is nper section.
“3 PLUG-IN AIR NSERS for boostiﬁng

D
a tank circuit designed for 20 and 40 meters to 80 and 160
Just plug-in proper ‘)"’ unit into Jack Base and load tank to

and amplifiers;. 5 and proper ‘C’, for the lower freauencies.
2'I./z ‘mefer radio trans- = i TCapac- | Al T T Deal-
mittérs, and 6 meter Type % m;d ‘ gap | Length | List \\ Ft’al‘g
iath ; mmids. | rice
d"a' :""Y . “s,e'sl i 760-50-08 | 50 | .250” | 53/8" | $5.50 | $3.30
closed e metd N JC0-25-0S | 25 | .250" |33/4” | 4.00| 2.40
lowest losses. Insulation 1D-80-0S | 80 [.1257 14" ... | 5.50| 3.30
NP-35-ND loolantit = -
solantite. JD-50-0S | 50 |.125”|33/16”| 4.00] 2.40
| Per Section I‘ Al |l {asiita | %:Ig(h List l\DeaI- JD-25-0S | 25 | 125”7 |2 1/2” | 2.80| 1.68
_— - ist | ers | YT
Type Mx.|Min.| Nr. | Gap | tion Panel | Price |Price i JR-750-08 | 750 | .030” | 4 | 8.80| 5.28
ek | Cap. | Cap.|Plts. | | | | AIl ‘) types are 2Y inches square.
NP-35-ND | 35 | 5 | 9 [.084” |Isolantite|d |/8"|$ 6.00 | $3.60 ;JEE Jgs/——';ack IBase cfor I“tl" ?%(l:ad {mlts' ‘Alsmag IQG-E
X X U omplete w mtg. posts, screws an
NP-35-DD | Same as above except unbufied | 5.35| 3.21 nu%s, list ..B ....... ’ 23 .$1.00 : Dealers’ gPrlge ........ ...$.60

phor bronze springs and
versed brass hubs.

TYPE A—Fits all 14” shafts.
Has isolantite insulation with
new type nickel plated phos-
re-
Minimum
space required. Maximum flex-
ibility with no back lash.

A

standard cartons of one dozen.

A heavy duty unit for high
power variable air condensers
or other rotary R.F. unifs.
Insulation — No. 196 Alsimag
disc 114” diameter, 14" thick.
Special steel cup set screws,
heavy N.P. brass hubs, per-

real improvement over exist- manently staked info thick
ing types. Overall diameter nickel plated phosphor bronze
114”. Overall width outside springs. Removable bushings
hub-to-hub 54”. Packed in to fit 14” shafts. Hubs fit

34" shafts with bushings re-

= Eistiprice . 5.0, $.60 each moved.
Type “A” Dealers’ Price......$.36 each =1 List Price ..
pe “E” Dealers’ Price

Type B is the same as type A except that the hubs are

The Radio Handbook, 5t edition 1938.

10

reversed to give maximum flashover. Price same as “A”.

TYPE “ENF’’—Lo-Flex rigid insulated coupling '4” shafts enly
10,000 V., IY%” iso. disc. List $1.00. Dealers’ Price, $.50
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Of great interest is this section of the advertisement:

High frequency neutralizers
for low capacity tubes. Myca-
lex insulation; heavy buffed
plates with rounded edges. 180
degree rotation permits cali-
bration and reset.

NA 16-NS

I A |I List De?sl'

T Max. Min. Nr. Air ac is e
e Il Cap. | Cap. |Plates| Gap | Panel | Price | Price
NA-4-NS [ 2.8 P20 [=ad). =0 3/85 | $3.60] $2.16
NA-6-NS S 4 8] =218 3/16”] 3.60] 2.16
NA-10-NS =l 6 a6 | 21872 [/8” | 4.50] 220
NA-16-NS |16 7 7 & 8218 2 9/16”| 5.00] 3.00
NA-12-ND¥* (=12 6 |7 o) 218710 25/32| 15.00] 9.00

* Ganged neutralizer with insulated coupling; information
jiven is per section.

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.

11
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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

EULL LT TR T TR TR
g GENERAL CHARACTERISTICS =
E Filament: §
= Voltage 10 volts §
E Current 3.25 amperes =
E Amplification Factor 12 =
g Grid to Plate Transcon- E
= ductance at 100 ma, 4500 micromhos g
= Direct Interelectrode Capacitances: =
=  Grid to Plate 12.5 puf =
— Grid to Filament 5.5 uuf E
= Plate to Filament 3.0 puf =
ﬁllIIllllllIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIlllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIE

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

13
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211
POWER TRIODE

GENERAL DATA

Electrical:
Fitament, Thoriated-Tungsten:

Voltage,: « ¢« = o 5 s & = 10 e s v s ac or dc volts
Current, . . . . . . . . 325 e e e e e, amp
Amplification Factor . . . 12
Direct Interelectrode Capacitances: o
Grid tg-Platey: 5 s ¢ » « 14 5 s s wmm s 3 3w it
Grid to Filament . . . . Bl e s o s w v o et
Plate to Filament. . . . Bl & 5 s w0 v = w® i

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 | will fit 4mm sockets to the plugs and see if |
can use either assembly as some kind of ATU...

73 de Andy GOSFJ
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