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THE RECO KEY STORY 
BY JOHN DILKS, K2TQN 

[John tells the story of an early Baltimore wireless company through the letters of E. B. “Ted” Duvall.  This article was 
originally published in QST, April 2006.  With some minor changes, it is reprinted here with QST’s permission.  - Editor] 

I  have been reading 
letters written in the 

1960s about early radio 
history. These were 
authored by radiomen; 
many who started in 
radio when it was called 
wireless, in the early 
spark days. In reading 
letters from E. B. “Ted” 
Duvall, ex-3DW, I 
discovered information 
about the RECO Key 
and the company that 
manufactured it. While 
a very few of these keys 
are known today, none 
of the major key 
collectors I contacted 
knew who made them 
or anything about the 
company other than the 
name and city - Balti-
more. 

 Ted’s letters, where 
he told the story, number 
almost 5,000 words - 
much too long to put 
into this article. So I will 
extract some of the 
major facts and anec-
dotes. Some of the 
quotes will be lightly 
edited only to make 
them more understanda-
ble.  
 Ted starts in a letter 
to his friend: “One of 
these days when I have 
loads of time I’m going 
to write up a story on 
RECO (Radio Engineer-
ing Co.), Baltimore.  
Remember the key that 
was a dupe (figure 1) 
and copy of the Clapp-
Eastman key (figure 2) 
(RECO, continued on page 3) 

Figure 1.  RECO Key photographed at the AWA  
Museum. 

Figure 2.  The famous Clapp-Eastham or “Boston” 
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you have? I'd like to either buy or trade you 
something for that key as I possibly could have 
actually assembled that key. It’s a long and funny 
story, and possibly an interesting one historically. 
A fellow named Charlie King and I started the 
company on a shoe string, 
putting $5 down on the $25 a 
month rent for a store that was 
once a shoe repair shop on 
Madison Ave; in Baltimore 
back in 1919 or 1920.” 
 Ted tells of working for a 
company called Voltamp, 
where he met an electrician 
named Kirwin, and Frank 
Laurent a machinist.  He 
continued, “But this kid 
Laurent, about 20 or 22 years 
old was really a precision 
worker. Everything he did was 
exact and perfect.  He was 
given jobs proving his engi-
neering ability but never got 
any money or credit for it. 
After I left [Voltamp], he also 
got dissatisfied and quit. He 
wanted to learn something 
about ‘wireless’ and I lost track of him for some 
time, but heard he had studied the code and gone 
to a ‘wireless institute,’ got himself a commercial 
ticket and gone to sea.  However, I did learn after 
the war, when he came back for a short time.  He 
tried to make a go of a machine shop his father 
had maintained in the rear of their home in 
Towson, Md. Seems that he had stepmother 
trouble. His mother was dead, and his father 
married a German woman.  She and the boy 
could not get along.  So he left the house and 
took up his residence in the old machine shop in 
back of the house.  He and his old man did odd 
jobs, making models for inventors and any work 
they could pick up.” 
 After the war, Ted continues, “I happened to 
get part time work with a friend of mine, J. C. 
Buck (Fred) who ran the Southern Wireless 
Institute teaching code. And while there I noticed 
in a showcase Fred had on the second floor in his 
office a wireless key, a Ferron Detector and an 
open spark gap, all on marble bases. These first 

(RECO, continued from page 1) two smacked of Clapp-Eastham Company’s 
$12.00 key and $15.00 detector, but the only 
difference was the “bases.” Clapp Eastham keys 
were on Blue Italian marble, and these were on 
plain white marble. And the spark gap was a copy 
of Worts-McKisson, a gap with fluted cooling 

flanges behind the electrodes. I 
asked Fred where they came 
from and lo and behold he said 
Frank Laurent had left them 
with him to try to sell, and 
there were more where they 
came from – Frank’s machine 
shop in Towson. Frank had 
copied the things from origi-
nals he had bought or borrowed 
and had even had a catalog 
printed, but had run out of 
money. He had a big fuss with 
his stepmother and had gone to 
sea again as operator and at 
that time was bound for 
Calcutta or Bombay on a 
freighter.” 
 Ted continues saying that 
the key was supposed to sell 
for $6.00 and the detector for 
$7.50 without crystal, and 

thought the original Worts-McKisson gap sold 
for $10.00, so he could get $5.00 for that. Ted 
took all three of them to the next radio club 
meeting and they sold immediately and could 
have sold more if I had had them. Charlie King, 
3EK, came up to him and said, "Ted, if we can 
get more of those keys and detectors, how much 
do you suppose Frank would want out of them if 
we sell them?” Ted said, “I don’t know - but I’ll 
try and find out about them.” 
 Ted visited Frank’s dad and made a deal to 
take the all the parts Frank had made for 600 

E. B. (Ted) Duvall, 3DW, circa 1920 
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keys and about a dozen detectors.  Ted would 
have to pay off the unpaid printing bill of $50 
and would have to make his own deal with the 
local marble cutter. 
 It seemed that Frank had purchased a number 
of marble table tops and had carted them one at a 
time to the cutter.  After he picked up a few 
pieces of cut marble, paying $1 each, the owner 
wanted to be paid for the entire job and withheld 
the rest. Ted convinced the owner to start 
releasing the cut marble to him a dozen at a time, 
COD. 

 Ted and Charlie King rented a store for $25 a 
month, paying $5 down to hold it. Ted borrowed 
$100 from his mother to get started. They fixed 
up the store and opened. Ted found Kirwin again, 
who brought over radio tuners and transformers 
he was making and put them in the store. Charlie 
King had a friend making lamps and these were 
also added to the store, making it a small 
electrical supply.  Ted placed advertisements in 
QST (figure 3), stating “Shipment Guaranteed 
within twenty-four hours.” A one-half page ad in 
the June 1920 issue also had a picture of the key.  
They moved to a larger location and started 
taking on electrical wiring jobs.  On one large 
job, they underestimated and lost a lot of money.  

 When Frank Laurent returned from the sea, 
they didn’t have any money to pay him for what 
was sold, so they offered him a job at $30 per 
week to run the shop, which he accepted. Enter 
Jack Holloway, a ham and friend who had money 
and an uncle who was a lawyer. They incorpo-
rated with Jack as president.  They were back in 
business at a new location. Rent was $60 per 
month. 
 They manufactured additional products such 
as a copy of the Adams-Morgan Paragon tuner 
and an Audion control box. They purchased 

materials and parts on 
credit and went into 
debt again. It was then 
Holloway and Duvall 
discovered, “A lot of 
out of town orders we 
had filled had been 
paid for, but the money 
never got into the bank. 
We questioned Charlie 
King about it and he 
claimed he had never 
received the money. We 
wrote to the people 
who had claimed they 
had sent money orders, 
got the numbers off the 
money orders, took 
them to the post office 
and found all had been 
cashed - and signed by 
Charlie King.” 

 Jack Holloway pulled the plug on the 
company, paying an additional month’s rent so 
Frank could remove his machine shop. Jack went 
to New York City and joined the Ware Radio 
Company.  Ted said, “I never heard of Charlie 
King after that and really didn’t want to. Person-
ally, he was a hell of a nice guy to meet and 
know, but woebegone if you got messed up with 
him financially. He had a way and personality 
with him that one could not help liking and 
trusting, but strangely he always saw his chance 
to get in as a Treasurer and Secretary.” 
 Ted concludes, “So that’s the history of the 
RECO key. I think less than 100 were ever sold.  
Maybe my history of the RECO key won’t go 

(RECO, continued on page 14) 

Figure 3.  Advertisement from  QST, 1920 



Radio Age   June 2012          page 5 

 

ARVIN 402: THE POWERTONE - DISNEY LINK 
ANOTHER GREAT FIND AT THE MAARC MONTHLY MEETING 

BY BILL GOODWIN AND DAN HOWARD 
 

[Disney stickers seem to be randomly applied to an Arvin radio.  Was this the single work of a  
young budding artist or was this the creative marketing genius of the manufacturer?   

Bill and Dan team up to solve the mystery.    - Editor] 

Y ou just never know when something 
delightful will show up at the monthly 

meeting. I have eclectic taste when it comes to 
radios. Most everything in the way of radios 
interests or delights me.  However, under the 
influence of a great museum professional and 
some increasing common sense, I’ve tried to 
slow down my acquisitions. 

 One result was that I moved most of my 
collection out of my display room and onto 
storage shelves or into boxes destined for a 
MAARC auction.  One of the groupings (figure 
1) in my display room is a series of Mickey 

Figure 1.  Common “Mickeys” and a non-radio Pluto 
with headphones. 

Mouse radios.  Perhaps the best one is a GE 
2418A from 1968 (figure 2).   I was fortunate to 
get one about ten years ago from eBay that was 
new in the box.  I would love to have the 
Emerson Mickey or Snow White, but they’re out 

of my price league. 
 At any rate it was with this background of 
Disneyana that the little metal radio caught my 
eye at the March auction. I was familiar with 
Arvin’s many metal radios, having had several, 
and thought it likely that I was holding one, but I 
was unsure because the only exterior identifier 
was its escutcheon, which appeared to be brass 
with red lettered “Powertone” beneath the dial 
pointer. However, the most striking thing was 
that the radio had nine decals from Disney’s 
“Pinocchio.” 
 The decals were obviously old and I 
wondered if they originated at the factory.  My 
research will continue on this point, but I can say 
that the oxidation and fading of the top decals 
made me suspect that it was exposed to the sun 
over a long time and that the others survived to 
remain so colorful because they faced into the 
room, out of direct sunlight.  
 Nothing turned up when I checked 
“Powertone” in Rider or in Radio Manufacturers 

Figure 2. GE 2418 from 1968. 
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of the 1920s.  I checked the latter because an 
Internet search revealed a couple of hits 
including a mention of a company from that 
period that made a three-tube battery set that 
might have had that as a name, but that was not 
it.  Arvin by Noblitt-Sparks is indeed the 
company. This was proven by the simple 
expedient of seeing that there were two stickers 
glued to the top inside of the cabinet (figure 3).  
 The sticker is the proof, of course, but I was 
also bolstered by finding an ad for the model 402 
on Radiomuseum.org, a European site that has a 

wealth of resources for radio enthusiasts. 
 You can compare the photo in the ad (figure 
4) with that of the “Powertone” (figure 5) 
especially by looking at the escutcheons.  
 The radio set’s circuitry (figure 6) was also 
notable in that it is a three-tube AC/DC set and 
was advertised to be sold with an optional carry 
bag. 
 Through good fortune, I encountered another 

Figure 3.  Noblitt-Sparks Label  

Figure 4.  Arvin 402 ad from Radiomuseum.org 

MAARC member, Dan Howard, who has the 
details on the Arvin connection and picks up the 
story here. 
 
Dan Howard’s side of the story 
 
 In January 1993, my article detailing the 
history of Noblitt-Spark’s metal radios was 
published in Antique Radio Classified and I 
received a number of interesting responses from 
other collectors in the following weeks.  The 
biggest surprise came three years later when a 
letter from Ed Ripley arrived with a Polaroid of a 

Pinocchio Powertone radio.  After finding his set 
in 1995, Ed asked around and learned of a 
second identical radio in another collection.   
Now certain that these were a factory production 
item, and not a kid’s project, he decided to write 

Figure 5.  Powertone Pinocchio radios  
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to see what I knew.  At the time I had never heard 
of the set.  Although we were both convinced that 
the radio had a potential movie   tie-in, neither of 
us was able to locate much in the way of docu-
mentation.  So the matter was put on hold.  Now, 
with Bill’s set making a third example, I renewed 
the search. 
 Italian author Carlo Collodi, wrote The 
Adventures of Pinocchio in the 1880s and the 
popular story was widely translated through the 
years.   After achieving great success with its first 
full-length animated film, Snow White and the 
Seven Dwarfs, Disney invested two year’s effort 
bringing Pinocchio’s adventuresome tale to film.  
RKO Radio Pictures released Pinocchio on 
February 7, 1940.  The movie won two Oscars at 
the 1941 Academy Awards; one for Best Original 
Score and another for Best Original Song, “When 
You Wish Upon a Star.” 
 The Powertone Pinocchio radios are based on 
Noblitt-Sparks’s ivory Model 402a.  The little 
three-tube sets measure only 6.5” wide by 4” deep 
and 5.25” high.  Besides the Arvin brand, the 402 
was produced under the “Kent” and “Midwest” 
labels from about 1938 until the start of World 
War II.  Pinocchio was released in February, 1940, 
coinciding perfectly with the radio’s production 
dates. 

 The Pinocchio sets all have the same nine 
WDP (Walt Disney Productions) decals in the 
same locations on the cabinet.  And all have the 
unique embossed-foil Powertone escutcheons 
which have never been found on sets without 
decals (figure 7).  Disney began using the WDP 
trademark in 1939.  As you can see from the 
pictures, the artwork comes from the movie. 

Figure 6.  The radio set’s circuitry. 

 The “final link” in the puzzle was learning 
recently that Disney’s files contain an agreement 
licensing Noblitt-Sparks to produce radios from 
1938-1941!  Although there are still questions to 
answer, we’re now fully convinced of the 
legitimacy of the Powertone Pinocchio radio as a 
licensed Disney collectible (and a very rare Arvin 
variant). 
 I’m very pleased to have met Bill through 
this process and to have shared in the excitement 
of this discovery. 
 
Bill Goodwin Concludes 
 
 Surprises like this radio alone keep me 
coming to each meeting, but there is also the 
fellowship and restoration aid that the members 
are always providing one another. Happy 
hunting! 

Figure 7.  Foil embossed Powertone escutcheon 
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T his radio was purchased as a “basket case” at 
a MAARC monthly meeting/auction for $1. 

The chassis was intact, but separated from the 
cabinet. The dial was broken, with the pointer 
missing. The cabinet had open and loose joints, 
with the internal wooden parts separated. These 
were used to position the chassis away from the 
dial glass and to secure the chassis in the cabinet.  
The various parts—hardware, knobs, etc.—were 
in small plastic bags. The dial glass was missing. 
 The first step was to get the SAMS Photofact, 
which was from January 1947 and was listed as 
folder 471 diagram 15.  The SAMS front photo for 
this model proved to be particularly important 
since it was used to create a dial template for the 
replacement dial. The first photo of the “as found” 
dissembled unit shows the black-on-white dial 
template. 
 The next step was to clean the interior of the 

 Tidbits 

cabinet and to prepare it for regluing all of the 
wood components.  Regluing was needed to 
secure the radio cabinet and the chassis mounts, 
plus the dial glass cover. 
 A silkscreened dial glass replacement was 
priced between $35 and $85.  I deemed that this 
was unaffordable. A number of replacement 
versions were produced on decals and tried, but 
they proved too transparent for effective use. 
Instead, a paper version was made and affixed to 
the metal frame of the dial plate. A replacement 
dial pointer was fashioned from one found in the 
parts bin.  A new dial cord needed to be restrung 
when the old one broke while replacing the 
pointer. 
 The cabinet was re-glued next.  It was too 
wobbly to stand up to the handling needed for the 
finish repair. After glue was applied to the joints, 
the radio was wrapped using stretchy plastic 

Minerva Table Radio 
Model W-728 Resurrection 

BY BILL GOODWIN 
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packaging wrap as a clamp. Others may have 
different clamping methods, but this proved most 
useful given the rounded shape of the front and 
sides. 
 Once the cabinet was sturdy, the joints were 
filled—including the front at the dial area—and 
refinishing began. A very light stripper was used.  
Citristrip Paint and Varnish Stripping Gel are 
products that are relatively gentle. The stripping 
was done out of doors on a warm fall day with 
latex gloves due to the combustible and caustic 
chemicals present. The cotton rags were properly 
disposed of after being allowed to dry for several 
days outside on concrete.  
 A light stain was applied to the surface, once 
the cabinet was dry from stripping.  Minwax 
210B Golden Oak closely matched the original 
color. After the stain dried, several coats of 
lacquer were applied. The lacquer used was Rust-
Oleum Specialty Lacquer, which produced a very 
nice medium gloss (lustre) result. 
 There was a worry that the refinishing would 
mar the front Minerva decal. As a precaution it 
was photographed, digitally cleaned up and 
printed on decal paper. After the cabinet stripping 
was completed, a comparison showed that the 
original was sufficiently undamaged to leave it in 
place. 

 Attention was now given to the chassis. There 
was a striking discovery: A previous owner had 
replaced the rectifier and amplifier sockets and 
tubes from the original Loctal 35Y4/50A5 to 
miniature equivalents: 35W4/50C5 (figure 1). A 
quick check showed that the radio was somewhat 
functional. There was some audio so that meant 
that B+ and filaments were acceptable, but there 
was overpowering hum.  The electrolytics needed 
replacement (figure 2). 

 That was accomplished by adding a terminal 
strip so that the 3 and 30mfd replacement would 
be secure (figure 3). The radio played well after 
that. However, since the other capacitors could 
fail at any time, they were also replaced.  
 The finished product looks very nice (figure 
4). There were no additional expenses because of 
the entire repair and refinishing supplies were on 
hand. While “the hunt” for additional radios 
motivates me and other collectors, resurrecting a 
“basket case” has its own rewards. 

Figure 4.  The finished Minerva. 

Figure 3.  New capacitors installed. 

Figure 2.  Original capacitors under chassis. 

Figure 1.  Miniature replacement tubes on left side of 
chassis. 
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THE NEUTRODYNE CIRCUIT (PART 2)  
NATIONAL RADIO INSTITUTE INSTRUCTIONAL BOOKLETT 

 

[One of the most used radio receiving circuits is the Neutrodyne, as developed by Prof. L. A. Hazeltine. 
This is the second part of the National Radio Institute (NRI) instructional course.   

The first part was published in the April 2012 issue of Radio Age. - Editor] 

line of centers, no magnetic coupling would exist. That this 
is physically possible is rather hard to visualize at first. In 
Fig. 13 two coils are shown inclined at the. theoretically 
correct angle. Magnetic flux of coil XY will pass through 
coil AB roughly as shown. Some of this flux, as represent-
ed by the middle line, passes through coil AB in a direction 
perpendicular to the axis of that coil and therefore does not 
link with the turns at all. Other portions of this magnetic 
flux will link with turns on AB. Some of it passes up and 
some down through the coil. There are, therefore, flux link-
age in both senses. It seems reasonable that if the coils are 
set at some such angles as this, zero coupling may be ob-
tained. This is true, but the angle varies slightly from the 
theoretically correct one, due to conditions not being ideal. 
The most conspicuous reason for variation is the fact that 
the leads which carry the coil current to the condenser form 
a single turn in an entirely different plane from the turns on 
the coil itself. The exact angle may be determined in any 
given receiver whose coils are first set approximately cor-
rectly as follows: the neutralizing condensers are first ad-
justed for a high broadcast frequency in the manner to be 
described later. The settings of the two neutralizing con-
densers Cn-1 and Cn-2, Fig. 12, are then noted and the pro-
cess repeated at a low broadcast frequency. The settings 
will be in general different. This is due to the fact that, if 
inductive coupling is present between adjacent coils, the 
neutralizing condenser counteracts this as well as the cou-
pling due to the tube capacities. This neutralization will be 
exact for only one frequency, because with varying fre-
quency the coupling effect due to the mutual inductance 
between coils varies at a different rate than the negative 
coupling effect due to the capacity Cn. If the settings are 
different, the coil angles are shifted a slight amount and the 
process repeated. When the neutralization is correct at both 
high and low frequency ends of the scale, the coil angle is 
correct. It has been found to vary by this method from 54 to 
58° in different receivers. 
 
Inter-Circuit Coupling is Objectionable. 
 
 Objectionable coupling between circuits due to the use 
of a common C battery has proven very troublesome, but 
not unavoidable if proper precautions are taken. The cou-
pling introduced by the battery is analogous to that intro-
duced in the theoretical circuit shown at the top of Fig. 14 
by the impedence Z. Here the current of circuit C1 L1 
flows through the impedance Z which is common to circuit 
C2L2. It is evident that the current of one circuit will in-
duce a voltage in the other, or it may be stated that if any 

Other Causes of Regeneration 
 
 It is necessary in a Neutrodyne more than merely to 
neutralize the tube capacities. In the conventional type 
which employs three sharply tuned circuits it is necessary 
to remove all couplings that may exist between these cir-
cuits except mutually conductive or one-way coupling of 
the tubes. In fact if in any way radio-frequency energy may 
be transferred from one circuit to a preceding one, regener-
ation will usually occur. This is always undesirable since it 
has the effect of sharpening the tuning to too great an ex-
tent and thus ruining the quality of reproduction. The ca-
pacity couplings due to the tubes may be neutralized by the 
method already described. The other couplings which 
should be eliminated are: 
 (1) Inductive coupling between adjacent stages (coils 
L1-L2, L2-L3); (2) couplings from the second to the first 
stage due to the impedance of the leads to the B battery; 
(3) coupling from the third to the first and second stages 
due to improper connection of the telephone condenser; (4) 
coupling introduced by a common C battery or due to im-
proper connection of grid returns; (5) coupling between 
stages introduced by inductive loops in the wiring; (6) cou-
pling between first and last stages due to inherent capacity 
between high-potential surfaces of these stages. 
 
Arrangement of Neutroformers 
 
The first of these, inductive coupling between coils of the 
different stages, may be eliminated by properly placing the 
coils. As is well known, three coils may be placed mutually 

at right angles, so that the magnetic flux of any one has no 
resultant linkage with the turns of the others. A neater and 
more symmetrical arrangement was devised by Professor 
Hazeltine. He discovered mathematically that any number 
of coils might be placed on a common line of centers and if 
their axis were inclined at an angle of 54.7 degrees to this 
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currents which pass through the grid filament capacities for 
the first two tubes must return to their starting points by way 
of this rheostat or C battery. If such a device is used, it 
should be by-passed with a large condenser which is located 
in the most desirable place, namely the one which provides 
the least common wiring for the different currents. It has not 
been found necessary to use a bias on the radio-frequency 
tubes and therefore the grid returns are usually connected 
directly to the negative filaments of the separate tubes as 
illustrated in Fig. 12. 
 Inductive loops in the low potential wiring cause a great 
deal of trouble and are present in a great many “homemade” 
receivers. If, for instance, the negative and positive battery 
leads are far apart, a loop closed at the ends by the filaments 
of the tubes is formed. This loop has mutual inductance to all 
coils in the receiver and provides a path for the feed-back of 
energy which is often sufficient to cause oscillation. The 
remedy for this is obvious and simple. All wires which carry 
the B or A battery currents should be bunched together and 
thus minimize the area of possible loops. 
 It was found in certain receivers that after all other pos-
sible sources of coupling had been eliminated that energy 
was fed back through the extremely small capacity usually 
present between circuits C and A. This capacity may be 
eliminated by shielding, but because this is expensive, sever-
al types of receivers have been equipped with a third ar-
rangement which serves to neutralize this last form of cou-
pling. The effect of this coupling capacity is only noticeable 
in receivers having very low resistance circuits and having 
therefore very high amplification. It is accentuated by the 
presence in the neighborhood of the receiver of a piece of 
ungrounded metal, such as a long piano hinge on the cabinet. 
Also, if the antenna is connected in such a way that it passes 
behind the receiver close to the last circuit, the effective ca-
pacity between the first and last circuits is increased. The 
antenna lead may be shielded with a grounded metal tube or 
Belden braid, and the metal hinge may also be grounded. If 
these precautions fail to remove the trouble, complete shield-
ing or neutralization must be resorted to. Neutralization of 
over-all capacity may be accomplished with the arrangement 
of Fig. 12 already referred to. When adjusted, the action is as 
follows: a very small current passes through the space from 
the high potential parts of circuit C to circuit A. However, 
another larger current flows through the third neutralizing 
condenser Cn-O. This current, in passing through the extra 
coil L° which is coupled closely to L1, produces a magnetic 
effect in circuit A exactly equal and opposite to that pro-
duced by the first current in flowing through L1. The net 
regenerative effect is then zero. It is interesting to note the 
relative size of the coils and capacities involved in this ac-
tion. In a certain receiver L1, L2, and L3 are of 65 turns 
each. A tap on L3 used for two neutralizing condensers is 
located 8 turns distant from the grounded side of that coil. L° 
has but one turn. The neutralizing condenser Cn-O is of the 
usual form and when adjusted has a capacity of about 10 
micro-microfarads. 
 The adjustment of this third neutralizing condenser is 
accomplished by first encouraging the receiver to oscillate. 
This is done by tuning the circuits to the highest possible 
frequency and by adjusting the plate and filament voltages to 

 

portion of the current of one circuit flows through an imped-
ance in common with any portion of the current of another, 
then these circuits will be coupled. The lower portion of Fig. 
14 illustrates several ways in which this sort of coupling 
may be introduced (batteries, rheostats, and non-essential 
wiring are omitted to avoid confusing the figure). The plate 
circuits of tubes 1 and 2 carry radio-frequency currents 

which, like all other electric currents, must flow in closed 
paths. Let us trace the probable path of the radio-frequency 
current produced by tube No. 1. Starting at the plate it passes 
through the primary of unit B and thence to the B battery, 
through the battery, and back to the filament, where the elec-
tron stream completes the circuit to the plate. If it does take 
this path, the batteries and, more important, the leads to the 
batteries, form an impedance through which a similar cur-
rent from tube No. 2 must also flow. This common imped-
ance introduces coupling. A large condenser placed as shown 
between the + B and the -A leads has the effect of by-
passing these currents and preventing their passage along 
common leads. To be effective, this condenser should be of 
at least 0.1 microfarad capacity. Also it should be carefully 
placed at the point which provides the minimum of common 
wiring for the currents in the separate circuits. It would be 
less effective if placed at the right, as shown by the dotted 
connections. 
 The detector plate circuit also carries radio-frequency 
current for which a reasonably low impedance path must be 
provided. If this path is not provided, the signal will be con-
siderably weakened. In regenerative circuits it is common 
practice to shunt the high impedances of the telephones or 
audio-frequency transformers by a condenser of about 0.001 
microfarad capacity. This must also be done in the Neutro-
dyne, but care must be taken to connect this condenser from 
the plate of the detector directly to its filament. Otherwise if 
connected as shown alternatively in Fig. 14, a large radio-
frequency current must pass through the B battery in order to 
complete its circuit. This might readily cause trouble. 
 
Preventing Coupling Prevents Oscillation. 
 
 Coupling sufficient to cause oscillation has been found 
when either a C battery or a common filament rheostat has 
been used to introduce a negative bias on the grids of the 
radio-frequency tubes. (See Fig. 14.) This is analogous to the 
coupling introduced by the common B battery, since the 



page 12                            June 2012 Radio Age         

 
-frequency amplifier circuits. The UV-201-A is very good as 
an amplifier tube and is a close second to the C-301-A, I 
have been in intimate touch with many users of neutrodyne 
receivers and a great many of them have had good success 
with WD-11, WD-12, VT-1, VT-2, 216-A, and UV-199 
tubes. When using any of these various types, it is, of 
course, necessary to make sure that correct filament voltages 
as well as filament current is supplied to the tubes. 
“Operating Data for Vacuum Tubes” will be found in anoth-
er [NRI] text book. 
 The volume obtained using UV-199’s or other dry-cell 
tubes is generally less than the volume obtained using UV-
201-A or C-301-A tubes, and this in general is true when any 
of the other different types of dry-cell tubes are used. The 
volume obtained, however, with dry-cell tubes under correct 
conditions permits loud speaker operation on distant sta-
tions. It is suggested, however, that with UV-199 tubes as 
radio-frequency amplifiers, C-301-A or UV-201-A tubes be 
used for the audio-frequency amplification. 
 In the previous pages the student has been given a com-
plete explanation of the theory of the Neutrodyne, the work-
ing principles of each part with special methods for prevent-
ing oscillations. Various diagrams and the essential features 
of the different types of Neutrodyne circuits, along with the 
important points of consideration which should be taken in 
the selection of a successful design either for homemade 
receivers or factory-built sets, have been presented. The stu-
dent now has sufficient knowledge of the Neutrodyne re-
ceiver to proceed in a practical way in the construction, test-
ing and operation of the various circuits involved in this set. 
The Neutrodyne receiver does not involve many pit falls and 
complex adjustments along with days and sometimes weeks 
of tedious experimentation before producing satisfactory 
results as may be the case with the Reflex and Super-
Heterodyne circuits. Due to this fact it is no doubt one of the 
most popular types of sets for the home builder to select in 
cases where a long range instrument with good selectivity 
and clear volume are the requirements. 
 
Building The Neutrodyne Receiver 
 
 There are many manufacturers of the complete sets of 
parts for the building of the Neutrodyne receiver from whom 
one may purchase a kit containing the three Radio Frequen-
cy tuned stages (each of which is made up of a neutroformer 
and variable condenser) or he may purchase the entire set of 
parts (without tubes, batteries and loud speaker) for the con-
struction of the set. 
 In the center of Fig. 16 is shown the special kit neatly 
assembled in a box with the top lid opened back. Where only 
this part is furnished the builder must buy the balance of the 
parts, such as the panel, sockets, dials, rheostats, switches, 
etc., as is shown in a group surrounding the kit set of       
Fig. 16. 
 The entire set of parts along with connecting wires and 
a neatly prepared instruction book covering the assembling 
of the apparatus step by step, method of neutralizing the 
stages, instruction on the erection of an aerial and the opera-
tion of the receiver is shown in Fig. 17. 
 Unless the student has had previous experience in the 

produce the greatest amplification. If the receiver oscillates 
under these conditions, the condenser Cn-O is increased 
until oscillation ceases. If increased too far, oscillation will 
again commence. The correct setting of this over-all conden-
ser is, of course, at the center of the range of non-oscillation. 
If no oscillation or regeneration is noticeable when these 
steps are taken, over-all neutralization is unnecessary and 
may be omitted. 
 Another cause of unsatisfactory operation on the part of 
Neutrodyne receivers is that introduced by local conditions. 
High impedance ground leads may be the cause of oscilla-
tion for reasons which are not very clear. The trouble may 
usually be eliminated by replacing the long lead with a short 
one to the nearest piping system, such as the radiator or wa-
ter pipe. If the A battery is located at some distance from the 
receiver and is wired to it with long leads, trouble again may 
occur. This form of oscillation trouble usually appears over 
only a limited frequency range and is probably due to an 
action which occurs at the natural period of the ground or 
battery system. 
 
The Wavelength Range 
 
 The Neutroformer coils are designed to cover a wave-
length range of from approximately 200 to 600 meters. The 
wavelength calibration curve is shown in Fig. 15 and has 
several broadcasting stations’ wavelength calibration points 
indicated. 

 
Using Different Tubes With The Neutrodyne 
 
 In the early stages of Neutrodyne receiver development, 
receivers were constructed that allowed the neutralization of 
a given tube and circuit capacity, and which did not operate 
efficiently when different vacuum tubes having different 
capacities were used. With the placing on the market of the 
UV-201-A and the dry-cell tube, this matter of basic design 
was very carefully studied, and now they, and other tubes, 
can be used with comparatively good success. It has been 
found that C-301-A tubes are the best for the radio and audio



Radio Age   June 2012          page 13 

 

construction of 2 or 3 tube receiving sets we recommend that 
he buy the complete set of parts in the construction of his 
first Neutrodyne receiver. Then by following systematically 
the instructions furnished by the manufacturer of the parts he 
will be able in a few evenings to complete the set and obtain 
gratifying results without hours of waste time spent in exper-
imentation. In the building of further sets he may purchase 
only the kit part and then find it possible to purchase the 
balance at a little saving by employing standard apparatus 

obtained from his local dealer. Fig. 18 shows a diagram of    
a 5 tube Neutrodyne receiver employing 2 stages of radio-
frequency amplification, a detector and 2 stages of audio-
frequency amplification. This is supplied with the necessary 
jacks in order that either 1 or 2 stages of audio-frequency 
amplification may be used and is also provided with a spe-
cial filament switch. 
 Fig. 19 illustrates 1 stage of tuned radio-frequency 
which is made up of the neutroformer and a 15 plate variable 
condenser. The mounting of these units must be very careful-
ly and accurately made as is illustrated in Fig. 20. 
 This figure also shows the entire view back of the panel 
and the student's attention is called to the metal shielding at 
the right along with the arrangement of the 5 sockets, the 2 
audio-frequency transformers at the left and the neutralizing 
condensers located between the neutroformers. 
 All A and B battery connections are made thru the bind-
ing posts fastened to the back of a wooden baseboard. 

 Fig. 20 gives the student a view as one looks down 
from above on the receiver and shows clearly the connect-
ing wires for both the A and the B batteries. 
 After the set has been neatly wired according to the 
instruction the student should check over every connection 
very carefully to make sure that it corresponds with the 
diagram. 
 We are now ready to proceed with the neutralizing of 
the set according to the instructions given on page 17 (see 
Part 1 of this article in the April issue of Radio Age). 

(Neutrodyne, continued on page 15) 
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down in the annuals of Radio History but don’t 
you think it was kinda interesting to know how a 
key happened to be made? 
 “I don’t know and can’t tell you how Frank 
Laurent got the original idea of copying Clapp-
Eastham, but if you knew him you would 
understand.  He lived to study anything well 
made.  And he would spend his last dime in 
getting anything made with care and professional 
looking.  Even if he had not the slightest need or 
use for it. And he would always say, ‘I can make 
a better one.’ And in one way the key was better 
than the Clapp-Eastham because he had larger 
contacts than Clapp-Eastham had.” 
 
MAARC Member Find's a RECO key 
 
 Tom Calantonio, WB3HLH, found a RECO 
key at an Hunt’s auction along with some other 
goods (figure 4).  Tom said, "In the 1980s I 
picked up the RECO at an auction along with a 
bug, two surplus straight keys and a General 
Radio wavemeter, all for 85 dollars.  I traded the 
bug for a McElroy standard bug. I traded the 
wavemeter to the late John Kelley for 80 meter 
band-spread coils for my SW3." 
 Tom continues, "I just completed DXCC on 
160 Meters with 92 countries worked on CW, the 
remainder were SSB. So I have an interest in CW 
and keys." 

(RECO, continued from page 4) 

Figure 4.  Tom Calantonio’s RECO key. 

 On Tom's key, the base is Bakelite, as 
opposed to the one at the AWA Museum, which 
by the way, was originally owned by Ed Raser, 
W2ZI, the person Duvall was writing to. 
 
Conclusion 
 
 I would like to thank the following key 
collectors who contributed to this article: Tom 
Perera, W1TP, Pete Malvasi, W2PM, Tom 
Calantonio, WB3HLH, and Russ Kleinman, 
WA5Y, who provided the photo of the RECO 
key, which was taken at the AWA Museum.   
 
 

RECO logo 
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 Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 

For Sale - Book: Mahlon Loomis, Inventor of 
Radio, by Thomas Appleby (copyright 1967, 188 
pages). Available for $35 plus $5 S&H in the 
U.S. or $10 S&H foreign. Svanholm Research 
Laboratories, 1604 Elson Street, Adelpi, MD, 
20783. http://n3rf.home.netcom.com Contact 
Johan Svanholm at N3RF@earthlink.net. 

For Sale: A variety of tubes accumulated during 
my years of collecting old radios. I have a picture 
and list which I can e-mail to anyone interested. I 
would prefer to sell these as a single lot. Roy 
Blair, royeblair@aol.com.  

Services: Professional restorations for all TUBE 
TYPE antique table radios, floor model consoles, 
cathedrals, tombstones, battery sets, communica-
tion receivers and music amplifiers. Complete 
overhauls to factory specifications. Lacquer 
sprayed, hand rubbed cabinet refinishing. 
Reasonable rates. Free estimates. UPS, USPS, 
FEDEX, TRUCK shipments accepted. Four year 
warranty on new parts.  Over 350 antique radios 
for sale. Bob Eslinger/KR1U, Antique Radio 
Restoration and Repair, 20 Gary School Road, 
Pomfret, CT. 06259.    Hrs.   10 a.m. to 4 p.m. 
Wednesday - Saturday (860) 928-2628.         
Email bob@oldradiodoc.com or  visit 
www.oldradiodoc.com. 

Services: Antique Radio Repair - 30 years 
experience in repair of antique radios and tube 
equipment. Reasonable rates. Jay Forbes, 21128 
Stonecrop Pl, Ashburn, VA., 20147.              
(703) 729-9432, email: JFRADIO@aol.com. 

For Sale: New! Accurate reproduction of Zenith 
wood knobs reproduced in resin. Rubber  
grommets, washers, and repro knobs for major 
brands and others. Rubber feet and chassis/motor 
supports for RCA 45 players. CDs, DVDs of 
early radio courses and books. Some TV knobs 
for Pilot and Motorola. Masks for Motorola 
VT71, VT73. Go to www.RenovatedRadios.com. 
See the full selection of radio parts I make. Don’t 
do Internet? Call Ed Schutz at (586) 876-9802. 

Visit the Message Board at each MAARC meet 
for trade/want/need/sell/buy messages. 

 
QUESTIONS. 
 
No. 1. What is the principle source of trouble in radio 

frequency circuits? 
No. 2. How does the Neutrodyne system overcome these 

troubles? 
No. 3. Tell the difference between Figures 7 

and 8. 
No. 4. Name six ways for coupling between 

the circuits for a Neutrodyne receiver. 
No. 5. How is the over-all neutralization ad-

justment made for the third condenser 
Cno in Figure 12? 

No. 6. What final test can be applied to the 
receiver to prove that the circuit is  
complete? 

(Neutrodyne, continued from page 13) No. 7. What precaution must be taken in placing the  
neutroformers on the panel. 

No. 8. Show by diagram how a buzzer circuit may be 
used for neutralization of the receiver. 

No. 9. How many rheostats are used and what tubes does 
each rheostat control? 

No. 10. Draw a diagram of a 5 tube Neutrodyne Circuit 
and mark the parts with the proper names. 

Buzzer Circuit Attached to Receiver for Neutralizing Purposes 
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Mid-Atlantic Antique Radio Club 
c/o Steve McAlister 
3903 Norwalk Place 
Bowie, MD 20716-1047 

MAARC Your Calendar! 
June 14 - 16 RADIOACTIVITY 2012 at the Sheraton Washington North Hotel. This 

year’s theme is radio and TV correspondence courses and schools.  
See March or April issue for details.  Map on page 2. 

 
Sun., July 15 MAARC meeting at the Davidsonville Family Recreation Center. 

Tailgating at 11:30, meeting at 1:30.  
 Speaker: Ken Mellgren on the role of the Associated Press in radio.    
 Display table radio year = 1950 

 
Sun., August 19 MAARC meeting at the Davidsonville Family Recreation Center. 

Tailgating at 11:30, meeting at 1:30.  
 Speaker: Kennan Ellerbe on Modern Radio Station Operations.    
 Display table radio year = 1951 

 
Sun., September 16 MAARC meeting at the Davidsonville Family Recreation Center. 

Tailgating at 11:30, meeting at 1:30.  
 Speaker: Brian Belanger on the Crosley Museum in Florida.    
 Display table radio year = 1952 

 
Sun., October 21 Radio FallFest at the Davidsonville Family Recreation Center. Gates 

open at 7 a.m.  Hams and audiophiles are especially welcomed! 
Huge auction starting mid-day, depending on weather.  

 
Visit www.MAARC.org for information about the club. 

Visit www.NCRTV.org for information about the National Capital Radio and Television Museum 

Visit www.ARRL.org for information on upcoming amateur radio hamfests. 


