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HIS part of the “Long-Box” narrative will 
explore the major differences among several 
of the more popular early superheterodyne 

receivers.  In particular it discusses and contrasts the 
Leutz designs and other popular models from those 
of RCA/GE in the Radiola series, both of which 
worked out 6-tube and 8(+)-tube configurations. 
 
Tubes were never a cheap component in the realm of 
kit-built or home-brew radios, costing the equivalent 
of 20 to 40 dollars each, in today’s economy.  For a 
receiver kit to call for 8 or 9 tubes, then, was a 
sobering experience for the radio enthusiast, usually 
driving him to review his earlier projects to see what 
tubes could be salvaged from them, before settling 
on the detailed design he’d like to try out.  But there 
was always something “whiz-bang” about a row of 
four or five IF amplifier stages, all sporting similar 
layouts and components, and bringing in a station 
from halfway across the country just as clearly as 
any local, and with a loop antenna.  And some of the 
earliest of these long-box superhets were those 
designed by Charles R. Leutz. 
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Alan Douglas has summarized the high points in 
Leutz’s radio life in his Volume 2 [1], but the key 
component in Leutz’s background was his 
employment with American Marconi, practically 
throughout the US involvement in WW1.  At 
American Marconi, he worked for Paul Godley, and 
was exposed to a wealth of radio engineering of the 
time, through experiment and analysis of then-
standard Navy receivers from the  primitive IP76 to 
the SE143, SE1420, and loop-based direction-
finders, excellent examples of the state of the 
receiver art of the pre-1920 period.  By the time he 
left American Marconi (and American Marconi was 
about to ascend unto RCA), he was well-versed in 
receiver technology.  Leutz was very quick to see 
the advantages offered by Armstrong’s displays of 
the “super-audible heterodyne” principle in 
receivers, and saw ways of improving the circuit. 
 
We have already mentioned (in Part 1) Armstrong’s 
demonstration of his superheterodyne receiver to 
the fledgling RCA company.  Recall that Armstrong 
(and Houck) had to drop the local oscillator’s 

(Continued on page 3) 

THE LONG-BOX SUPERHETS - PART 2 
BY ED LYON 

This is Part 2 of a series on superheterodyne receivers, especially those of the 1920s which were designed to be 
housed in coffin-like boxes usually about 8 to 10 inches high, 8-12 inches in depth, and anywhere from 30 to 48 

inches in width.  Part 1, in the January 2018 issue of Radio Age reviewed the superheterodyne principle, and 
Armstrong’s role in keeping RCA and Sarnoff interested in an all-or-nothing effort to make it “the receiver” of the 

latter half of the ‘20s 
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operating frequency to half its 
prescribed value, thus allowing 
the mixing process, which is non-
linear anyway, to use some of that 
non-linearity to double the 
incoming local oscillator signal 
frequency.  In this way it brought 
the apparent oscillator frequency 
back up to its prescribed value.  Reason for the extra 
effort of building a half-frequency local oscillator and 
relying on a frequency-doubling mixer stage to un-do 
the local oscillator’s frequency error was that when 
Armstrong tried to use a correct-frequency local 
oscillator, the mixer stage tended to feed back all 
signals it encountered to each and every signal source 
connected to it.  This state of affairs resulted in the 
local oscillator being dragged in frequency to lock up 
with any strong incoming broadcast signal.  This 
required the radio operator to try to shift the local 
oscillator frequency control toward the proper 
frequency, with the radio refusing to allow proper 
operation, unless the incoming signal was reduced 
significantly. 
 
Leutz saw the problem could easily be avoided by 
any of several methods, the most obvious being to 
increase the difference frequency between that of the 
incoming signal and that of the local oscillator; this, 
perforce, increases the frequency of the intermediate 
frequency (IF) amplifier.  The resultant higher IF 
would promote far less interaction between strong 
incoming signals and the local oscillator’s signal, 
simply because their frequencies were now so far 
apart.  That solution was a non-starter, though, since 
the whole idea of the superhet was to get the IF down 
to as low a frequency as possible (short of it 
becoming audible or of interfering with the audio 
program to cause whistles). He chose, instead, to try 
to design the mixer so that the local oscillator signal 
had an “easy” path to that stage, but a more “difficult 
or lossy” path to the input tuning circuit, where the 
incoming broadcast signal enters.  He (and dozens of 
designers after Leutz) considered the resulting circuit 
a sort of balanced-bridge, but the path from local 
oscillator to the antenna circuit deemed always 
sufficiently efficient that the local oscillator signal 
radiated from the antenna, and could be a nuisance in 
the neighborhood.  To reduce this, he did what 
Armstrong did, use a loop antenna limited in size so it 
was very inefficient when off-tuned slightly.  He did 
choose an IF that was similar to RCA’s 
(Armstrong’s), 40-45 kHz, and therefore used RCA 

(Continued from page 1) 

IF transformers in his design. 
 
Was `Leutz planning to go into the superhet-
manufacturing business?  No, he was fully aware 
that with Armstrong already in RCA’s pocket, they 
would not be tolerating his infringing on the patents 
– neither Armstrong’s nor any of the others RCA 
was amassing through their “radio group” pooling 
operation.  He, instead, in partnership with Claude 
Golden, had organized Experimenters Information 
Service (EIS) in 1921, and planned to sell 
blueprints and parts specifications for amateurs who 
wanted really fine superhet receivers.  His Model L 
was an early candidate, and by 1923 he added his 8-
tube Model C, simplified and improved over the 
Model L, along with parts – but first RCA refused 
to sell him the IF transformers needed (type 
UV1716, so Leutz quickly replaced it with one of 
his own design) and in 1924 sued his company 
(EIS), coercing him to stop selling the kits.  So it 
was back to blueprints and parts lists, again. 
 
Some of EIS’s early sales had caught the attention 
of Norden-Hauck, a Philadelphia outfit, who 
offered to help sell blueprints and parts, based on 
successful earlier sales by Norden, of fully 
assembled Leutz  Model Cs, and Norden-Hauck 
had no qualms about including kits of parts along 
with the drawings and instruction sheets. Norden-
Hauck went ahead and sold full kits of parts, 

Leutz Model C superheterodyne had eight tubes, including one stage 
of RF amplification, with the result that it produced very little local 

oscillator signal radiation.  This is Norden-Hauck’s version.  
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can make you a pest in your neighborhood, much as 
the regenerative set did six years earlier.  Superhets 
of that time all had relatively low IFs, running from 
17 kHz up to perhaps 50 kHz, and when the tuning 
dial gradually filled with broadcasters, the radio users 
found that the “image” rejection capability of the 
superhet was not sufficient to reject the interference 
from a station operating on or near the “wrong-side 
image” frequency.  What that means is that with a 
low IF, the receiver could accept a signal at the local 
oscillator frequency minus the IF or at the local 
oscillator frequency plus the IF, since they would 
both likely fall in the AM broadcast band.  With a 
significantly higher IF, that would rarely happen. 
 
The most direct way to cure the image problem, aside 
from big increases in the IF (which had already been 
considered for other designs by Leutz) was to get 
better selectivity upstream of the mixer stage.  
Adding another stage, say, a TRF amplifier stage, 
would help significantly.  However, unless that stage 
is made to have essentially no net amplification, its 
input tuned circuit will be difficult to track with the 
mixer’s input tuned circuit, so that a separate tuning 
capacitor would probably be needed.  Remember we 
are talking about triode amplifiers here, and unless 
such an amplifier (having a tuned grid circuit and a 
tuned plate circuit, the latter being the mixer‘s input 

(Continued on page 5) 

instructions, and drawings, and 
somehow escaped (or ignored) RCA’s 
legal action threats, so that many of the 
Model Cs found today are Norden-
Hauck models. Alan Douglas opines 
that since Norden-Hauck was in 
Philadelphia where RCA had no major 
offices, while EIS was in New York, 
home of RCA’s herpetarium, RCA 
thought they might not get a good 
outcome from a battle with Norden. 
 
Norden Hauck followed up by handling 
sales of later Leutz superhet models as 
noted below, while EIS acquired a new 
identification, Golden-Leutz Company, 
and continued to sell their own receiver 
plans and parts lists, but not for the 
superhets.  Norden-Hauck sold anything 
from blueprints to full kits for all the 
superhets, as well as TRF models.  
Some of these sets were spectacular, 
culminating in the 10-tube “Navy 
Model Universal Transoceanic,” and the 
similar 9-tube “Transoceanic Phantom,” both 
sporting five tuned stages, and not superhets at all, 
but were certainly in “long boxes” (if aluminum 
boxes can be counted).  
 
The Leutz Model C is a fine 8-tube long-box (40 
inches) superhet, with either RCA or Leutz IF 
transformers, and those found with the UV1716 
transformers (if original) are more rare.  The Model 
C was followed by a seven-tube model, C-7, and a 
bit later, by the C-10, sporting ten tubes. The Leutz 
Cs are designed to work with a loop antenna, but 
can be used with a inverted-L wire antenna, 
although tending to radiate the local oscillator signal 
somewhat more than with the loop.  This problem, 
more severe in most of the 1920s superhets, is what 
kept the Navy from quickly adopting the circuit, 
since several officers in charge of radio research in 
that service were convinced that the regenerative, 
super-regenerative, and superheterodyne designs 
were flawed, creating signal radiation from receivers 
via the receiving antennas, thus exposing the users 
to direction-finding and possible destruction by a 
dedicated enemy signals-intercept force.  Nearly all 
the 1920s superhets used loop antennas, and it 
became a selling point: “No need for an ugly aerial 
hanging outside, just plug-in the handy loop and 
tune in your favorite station… bla ..bla  bla.”  The 
real message was that the use of an outside antenna 

(Continued from page 3) 

 Leutz never lost faith in the superhet, although his intimidation 
by RCA’s legal system drove him to stick to TRF sets if he was 

going to sell radios or complete kits.  This is his Universal 
Transoceanic Silver Ghost, a 6-foot-long TRF set which was 

fitted with a superhet adapter module to extend coverage from 
3000 to 200 meters (as TRF alone) or to 15 meters (via adapter). 
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The main problem Pressley’s circuit ran into was that 
the interaction of the antenna coil tuning and the 
balance-control detuning seemed to have no singular 
solution, and several combinations of these two 
controls’ settings would bring in the desired station 
signal, and still yield a radiating local oscillator 
signal.  So the Pressley long-box superhet, still touted 
as non-radiating in the 1928 Radio News 
Superheterodyne yearbook, was shown there with a 
loop antenna attached, just like most other superhets 
of the day.  Seems Pressley, along with most all the 
designers struggling with the “balanced” mixer/local 
oscillator circuit and the resulting radiation of local 
oscillator signals, missed the impact of John Miller’s 
explanation of the basic triode difficulty- grid-plate 
capacitance [2]. 
 
That same Radio News publication reproduced many 
of the “DIY- targeted” superhet articles that were 
carried by Radio News from the early 1920s to about 
1927. In doing this review of earlier articles, this 
special issue showed how frustrating it must have 
been for readers to have actually tried building many 
of the radios described.  Each model described was 
said to be the “best” circuit yet found, and one early 
model, described as “The Best” was actually 
attributed to Gerald M. Best.  To top it off, the 1928 
yearbook issue includes full construction details of 
not just one of his superhets, but five, each being a 
more-or-less major revision over the earlier models.  
The revisions were said to be the result of DIYers’ 
reports, suggestions, and complaints regarding the 
earlier models.  For today’s collectors, finding a long-
box superhet labeled “the Best” might take on any of 
several circuit forms, as a result.  Nearly all the 
superhets described in the Radio News yearbook were 
designed with the “long-box” layout in mind, but 

(Continued on page 6) 

tuned circuit) is neutralized or has grid-loss 
resistors, its natural tendency is to be a 
tuned plate-tuned grid transmitter [2].  The 
addition of a third tuning dial on the front 
panel would spoil the  “2-dial Superhetero-
dyne Image” promulgated by the radio-
electronics media. 
 
Nonetheless, adding another tuned circuit 
in the front end of the Leutz C, in the form 
of a TRF amplifier stage was a sure cure 
for both problems: radiation of the local 
oscillator from the radio’s antenna; and 
difficulties in keeping interference from the “image” 
frequency signals out of the receiver.  This led to 
Leutz’s C-10 model, called the Navy Model, because 
of its acceptance by the Navy as a truly non-radiating 
receiver, which had 10 tubes, and was like the C 
except for the addition of tuned radio-frequency 
amplifier stages ahead of the mixer stage.  By 1928, 
Norden-Hauck was advertising the C-10; this model 
used a total of five stages of RF/IF amplification 
sporting UX-222 tetrodes, and meeting Navy 
standards for non-radiation, selectivity, and 
sensitivity.  It was sold either as a kit or fully 
assembled and tested, while Leutz sold only drawings 
and plans.  
 
The Army became convinced of the merits of the 
superhet through their old relationship with 
Armstrong and due to the efforts of another fellow 
who worked at Camp Vail’s Signal Corps labs, 
Jackson H. Pressley.  He had become fixated on a 
“bridge” circuit that resembled Leutz’s Models C, C-
7, and C-10 local oscillator/mixer stage.  He 
maintained that his local oscillator and mixer were in 
the form of a perfectly balanced bridge such that no 
local oscillator signal could escape from the radio’s 
signal input terminals.  The tuned RF coil in his 
design was center-tapped, and the local oscillator fed 
the center-tap, the plan being that equal local 
oscillator signal currents flowed through each half of 
this coil, cancelling their net effect on the antenna 
input, and thus not radiating into the neighborhood.  
He added a special “balancing” variable condenser 
[3] to the bottom end of this coil to try to equalize the 
flow of local oscillator currents in the coil, to get the 
desired cancellation of them insofar as the antenna 
connection was concerned.  This circuit became 
known as the Pressley circuit, and it made great 
splashes in the trade magazines like Radio News and 
Radio, as the only absolutely non-radiating superhet. 

(Continued from page 4) 

Rough comparison of Leutz C and C-7, the latter having one 
fewer tubes  and one fewer IF transformers, as a result 
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A model that is found quite often today, and yet was 
not well described in most radio journals of the 
period was also made up for sale in kit form – the 
Victoreen.  Its circuit was not unique, being a 
standard 6-tube, 7-tube, or 8-tube type, with two 
tuning controls, and –yes – made to work best with a 
loop antenna (because of the usual radiation of local 
oscillator signals).  Victoreens were distinguished by 
their IF transformers, shaped about like 5-ounce tuna-
fish cans and all placed on edge in a row down the 
back side of the “chassis” or bread-board.  Some 
people lined them up like soldiers; others rotated 
each one a magical number of degrees (was it 23º?) 
from the orientation of its neighbor, making an 
unusual looking layout, thought to help decouple the 
IF amplifier stages from each other. Victoreen 
construction instructions must not have been too 
partticular in regard to the brands or models of other 
parts used, and considerable variation can be seen in 
surviving sets.  One seven-tube set seen about three 

(Continued on page 7) 

some used “peanut tubes,” and some used folded 
layouts rather than the usual linear layout, and did 
conserve shelf space, at the risk of making the IF 
amplifier unstable due to the folded layout..  Their 
big concerns had to do with getting sufficient IF 
amplifier gain without running out of stability or 
becoming too short of bandwidth, resulting in low, 
mushy audio. It is surprising that more resistor-
capacitor decoupling circuits were not used in 
feeding B+ and bias voltages to all those many 
stages, but theirs was a carry-over from TRF receiver 
designs and a time when capacitors and resistors 
were expensive, when they actually worked properly. 
 
Another model of superhet that was usually sold in 
kit form, but could also be found in instructions and 
drawing form alone (possibly bootlegged) was 
Robert Lacault’s series of “Ultradynes.” Throughout 
the period, he maintained that the Ultradyne did not 
utilize Armstrong’s mixer technology at all, but, 
instead, used a “modulator” to perform the 
heterodyne process.  This “modulator’ took the form 
of what appears to be an RF amplifier stage, but with 
no source of B+ voltage for its anode circuit.  The 
anode return, instead, was connected to the grid of 
the local oscillator. This “modulator” stage performed 
the desired mixing by interposing this relatively inert 
tube between the local oscillator and the antenna 
tuner; the tube became alternately a high impedance 
or a very high impedance, the alternations occurring 
at the local oscillator’s frequency.  So Lacault wasn’t 
too off-the-mark in his description of the circuit.  and 
his superhets did not radiate much at all.  The largest 
of these this author has found was a 10-tube Model 
L-2, in which the entire audio amplifier section was 
made up with Western Electric 216A tennis-ball tubes 
and Como audio transformers – all in a 40+ inch box. 
 

(Continued from page 5) 

FOR THE RECORD 
 

.The February meeting of MAARC was held at Davidsonville on the 18th in weather that started as snow and 
slush, and ended as a nice spring-like day.  About 50 members attended the meering, which featured the annual 
Super Show-N-Tell.  Here’s Geoff Shearer describing a prize catch. 

1927 Radio News Handibook 8-tube suiperhet lay-
out with unidentified IF transformers which are all 

capacitor-tuned for matched resonance at 88 kHz. It 
was designed to use only a loop for antenna. Note 
the IF transformers (marked 4) are at varying orien-

tations, possibly to avoid feedback instability. 
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years ago at a RadioActivity meet had Remler 
“butterfly” variable condensers, General Radio RF 
and oscillator coils, and the usual Victoreen IF 
“cans,” making a handsome layout.  
 
One kit-built superhet that claimed a reputation for 
reliable operation was the  Cockaday Reflex 
Superheterodyne described fully in Popular Radio 
magazine in January 1925.  His design called for an 
IF at the remarkable frequency of 125 kHz, almost 
four times that of the bulk of kit-built superhets.  At 
such a high frequency neither the image problem 
(finding the desired station at two or more places on 
the dial) nor the local oscillator radiation problem 
should be as bad as they were in low-frequency IFs.  
However, it should be noted that this circuit also 
claimed to use frequency doubling of the local 
oscillator signal in the heterodyne process.   As a 
result, the careful designer would have taken pains to 
make sure the front-end was isolated as much as 
possible to keep down the local oscillator radiation, 
because its half-frequency oscillation mode brings its 
fundamental frequency that much closer to the 
frequency of the incoming broadcast.  In a sense, 
operating the LO at half-frequency tends to cancel the 
advantage of using a higher frequency IF. 
 
Thus, with the Cockaday superhet using both the half-

Continued from page 6 frequency local oscillator plus  a reflexed circuit, it 
comes close to emulating the 1920s RCA superhets.  
Reviewing Cockaday’s 8-tube setup, we have the first 
stage reflexed as an RF amplifier (tuned grid, untuned 
plate) and audio amplifier (transformer-coupled input, 
R-C coupled output); the untuned RF output 
transformer of this stage feeds the combined mixer 
and local oscillator (running at half the “proper” 
frequency); then follows  a three-stage IF amplifier 
with its four  Haynes-Griffin “conical-coil” IF 
transformers feeding the detector stage; audio signals 
then, return to the RF stage for initial audio 
amplification, and then undergo R-C-coupled 
amplification in two more stages, for eight tubes in 
total, and in a long box.  It appears that Cockaday was 
influenced by the RCA superhet designs, but it is not 
clear that he actually benefitted from the local 
oscillator running at half-frequency, with his 125-kHz 
IF.  It meant that the LO ran at a lower frequency in 
general, and therefore could show up at the mixer in 
more dial positions to bring in a given station.  
Although the descriptions in Popular Radio and the 
Radio News Handibook publications do not say, we 
assume the local oscillator frequency (when doubled) 
it supposed to run on the “upper side” of the incoming 
signal (on a frequency that is 125 kHz above that of 
the desired incoming signal).  The reason for this 
assumption is that the total span of local oscillator 
frequencies required  for the overall broadcast band is 

(Continued on page 9) 

Leutz’s own schematic of his Navy Model C-10 superhet with three tuned RF stages ahead of the super-
het circuit, probably the very best of all the long-box triode-equipped superhets..  This set convinced the 
Navy that not all superheterodynes radiated spurious signals 
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examples of these linear supplies, so you know what 
to look for.  In the May issue of Radio Age we will 
run a complete artyicle on making up one of these 
supplies, for practically any battery radio you might 
have.  But get out there and look for the transformer 
first.  It should cost about $3 to $6 at a hamfest for a 
good new or nearly-new unit. 

 - and Ed’s bench notes 

M 
ANY radio collectors need to 
get power supplies for their 
battery radios, if they want 

to test the radios or demonstrate their 
operation.  They could be purchased, at 
one time, from Antique Radio Supply 
in Tempe, AZ, but possibly no longer. 
Simple ac-dc supplies are sometimes 

shown on web sites or in old radio magazines, but 
these are death traps and can damage your radio or 
your test gear, if used during checkout or while being 
aligned. 

This writer has found that most old battery sets, such 
as AK breadboards, three-dialers, old triode-type su-
perhets, and home-brew one-to-six- tube sets can be 
equipped with a nearly universal battery-eliminator or 
power supply for a few dollars and an evening or two 
of construction.  The key ingredient in these supplies 
is the power transformer.  Luckily, a fine source of 
power transformers can be found in nearly all ham-
fests and swap-meets, in the form of 5-volt (or 6-volt) 
linear power supplies, designed and produced by the 
millions during the 60s, 70s, and 80s for use in solid-
state electronics apparatus of the period.  One could 
also adapt switching power supplies for such use, or 
those modern dc-to-dc modules, each about the size 
of a postage stamp, but these devices, no matter how 
wonderfully they convert d-c voltages to other d-c 
voltages, also produce horrendous RF noise, espe-
cially in the AM broadcast band, and their use might 
thwart successful use of the radio you are trying to 
power-up with the devices. 
 
The linear power supplies that you should seek will 
be rated at 5 or 6 volts d-c output at  3 amperes, and 
will also be operable on both 120-volt a-c or 240-volt 
a-c input.  That is, they will have two primary wind-
ings, able to be connected in parallel for 120-volts a-c  
input, or in series for 240 volts a-c input. You sould 
look for 3-ampere output rating, as well, even though 
your radio needs only an amp or so for the five 01-As.  
Reason is that we intend to wire the linear power sup-
plies for 120 volts a-c input using a single one of their 
primary windings alone, while using the second pri-
mary as a 120-volt secondary to produce the needed 
B+ voltage the power supply will also be producing.   
 
The linear supply you should seek will be about 
2”x3”x4” in size.  Here are illustrations of typical 

Tidbits 

Upper: Lambda Model LOS-Z-5 
Lower: AC-DC Electronics Model 5N3-1 
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from 812.5 kHz to 337.5 kHz (about 2.41:1 span) for 
the LO on the upper side of the broadcast band signal 
frequencies, whereas the LO span is 687.5 kHz to 
212.5 kHz (about 3.24:1 span) if the LO is on the 
lower side of the broadcast signal frequency.  With 
the size of the variable LO tuning capacitor called for 
in his plans (1000 pF) it would be difficult to reach 
the required frequency span if the doubled LO 
frequencies were below the broadcast signals.   
 
Despite the glowing descriptions of the Cockaday 
circuit in Popular Radio and the Radio News special 
publications mentioned here, his local oscillator 
tuning must have been tedious, as each broadcast 
signal can be brought in at several local oscillator dial 
settings, some with whistles thrown in.  Some 
instances appear to allow several settings that are 
closely spaced, which could be a real nuisance for 
nighttime broadcast DX-ing, a popular sport in those 
days. 
 
We shouldn’t leave the subject of DIY superhets 
without mentioning Clyde Fitch’s Tropadyne circuit.  
He wrote it up in a special published by Radio News 
magazine in 1927, The Amateurs’ Handibook (pages 
49-52). With no RF amplifier ahead of the mixer, it 
would seem that his circuit might radiate local 
oscillator signals readily, but his claim is that it does 
not do so.  The IF transformers in his circuit  (four 
are required) are not specific as to operating 
frequency, but he does go to great pains to emphasize 
the need to make them uniform.  They are iron-cored, 
and have the windings arranged in pies, so it would 
hint that the IF is between 40 and 120 kHz. These 
transformers are wound with significant turns step-up 
ratios, and all of them are tuned with small 
condensers, probably as a way to raise the impedance 
of the secondaries to get some voltage gain there.  
The entire receiver gets by on six tubes, and with one 
acting as local oscillator/mixer and three as IF 
amplifiers, the detector and one audio stage complete 
the tube functions.  The “Tropadyne” principle is 
described by Fitch as a balanced RF tuning coil or 
loop, if used, such that the local oscillator signal 
enters the center of this coil, and is then balanced 
with respect to the ends, and therefore doesn’t 
radiate.  Problem is that most everybody’s superhet of 
that period used a similar scheme, and theirs radiated, 
but the Tropadyne did not (much).  The builder of the 
Tropadyne had some leeway, it seems, in selecting 
his IF, and therefore, his local oscillator frequency 
span.  The probable route to a finished receiver was 

(Continued from page 7) 

to wind a number of IF transformers, pick out the 
ones that match each other (and there were ads in the 
radio magazines offering services such as matching 
up a customer’s transformers for a modest fee), tune 
them up to a fixed signal with external condensers, 
and then finish the receiver by choosing the local 
oscillator coils, trimmers, and any needed padders to 
suit the freshly-tuned IF transformers you have.  It 
might mean each Fitch Tropadyne is a little different, 
but that likely happened with most superhets in the 
1920s. 
 
The period during which these long-box sets thrived 
and multiplied was 1924-1928, with a few outlyers, 
in the 1922-24 beginnings and a few hangers-on in 
1929 and 1930.  The latter years saw the asvent of the 
tetrode tube, though, and that is when these beautiful 
sets not longer took up so much shelf-space, one 
tetrode taking the place of two or three triodes, as 
amplifiers.  Then, of course, the IF transformers had 
to be really matched, double-tuned, and carefully 
spaced to get the flat-top but sharp-skirted response 
characteristic that allowed the builder to get by with 
two or three IF transformers, instead of four or five.  
Finally the real benefit of the superheterodyne was 
able to be seen – the bulk of the amplification was 
taking place on a single narrow passband of 
frtequencies clustered on the IF.  And, the IF was 
high enough to eliminate, in practical terms, image 
frequency interference and multiple-solution 
heterodyne frequencies, or birdies. 
 
A stand-out superheterodyne that could have escaped 
all the usual superhet issues we have been discussing, 
and which even Sarnoff would have no way to gnaw 
at with his band of serpents, was the Infradyne, the 
invention of E. M. Sargent. This unusual receiver is 
getting a more thorough critique in a separate article 
on up-conversion in this issue of Radio Age, but we 
will give the highlights here.  This radio is a 1920s 
superhet, all right, but it countered all the popular 

(Continued on page 10) 

A 1928 Leutz sort-of-long box superhet using tet-
rodes, working all bands, operating with a 250 kHz 
IF, and using an RF stage ahead of the converter. 
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reasons for usimg the superheterodyne principles, as 
they understood them at that time. 
 
First, Armstrong’s most emphasized reason for 
converting the incoming radio signals to a different 
carrier frequency (the IF) was to drop the signals’ 
frequencies to a lower, but super-audible, frequency, 
which could readily be amplified by the electron tubes 
of the period.  Well, Sargent’s Infradyne did the 
opposite, it converted the incoming signals’ 
frequencies to a much higher IF, namely 3200 kHz, 
where not much amplification could be achieved.  
Realizing that the average radio experimenter might 
have a hard time making the IF amplifier portion of 
the receiver, Remler began selling the IF amplifier as 
a drop-in module, so the usual long-box DIY fan 
could build the rest of the receiver, and simply make 
space for the Remler Infradyne bloc, buy it, and wire 

(continued from page 9) it in.  In fact, Sargent and Remler advised using the 
Infradyne unit (the IF amplifier) to improve anybody’s 
superhet, and many Remler units were sold on this 
basis.  Some people even got them to work, but we 
refer you to the companion article on “up-
comversion”  to see the “rest of the story..”   
 
End Notes: 
[1]Douglas, Alan, Radio Manufacturers of the 1920s, 
Vol. 2, pp. 123, ff., Vestal Press.1989. 
[2] Lyon, Ed., “The Mysterious TPTG Mystery 
Story,” Radio Age, 41, 9, September 2016, p.1, ff.  
[3] The balance capacitor had a spilt stator and a 
single rotor, and this rotor was not grounded, so the 
unit had to be shielded and mounted behind a shield 
panel to keep operator hands from detuning it; and it 
needed a decoupler on its shaft.  

Ted Hannah’s Radio Collection  -  On the Auction Block 
 

The late MAARC Co-founder, Ted Hannah, was an expert in radio, from theory to circuit and cabinet 
restoration, and over the years he amassed a collection of classic radios.  Nearly all had “gone under 
the knife” at an early date they were in Ted’s stewardship, since he liked to see them in the condition 
his parents, or Ted, himself, as a much younger lad, would have seen them in a dealer’s showcase. 

 

MAARC will have these radios on sale at auction at the March, 2018 Meeting, and at the Thursday 
evening  (June 14) auction at RadioActivity-2018;  See p. 16 for details. 

 

.Below, and on page 15 are a few examples of Ted’s radios. 

Left: Fada console with Stromberg-Carlson SW converter on top. 
Right: 1940 Zenith Console  …  All 3 in excellent condition 
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For the radio enthusiast and experimenter in the 
1920s, building a superheterodyne radio was an ad-
venture to be proud of, sort of like building a good all-
band ham transmitter.  And if the superhet tuned “all 
bands,” or at least some of the ham bands plus the AM 
broadcast band, it would rate an article in at least one 
or two of the popular radio journals, like Radio News 
or Popular Radio.  Most enthusiasts thought the main 
superhet advantage lay in the conversion downward of 
the carrier frequency of the incoming signal, whether 
it was Morse keying or popular dance music.  It was 
easy for those radio fans to see that reliable amplifica-
tion (and, hence, sensitivity) was the aim. 
 
But there was another major advantage in the superhet 
technique: performing the amplification on a fixed 
frequency, and not across a 3-to-1 frequency span, like 
the broadcast band, or across any of the amateur 
bands, with their neighboring international broadcast 
band blow-torches blasting away at the edges of the 
desired band.  Tinkering with a couple cascaded stages 
of amplification was always a pleasantly rewarding 
experience until the test signal generator knob was 
spun to see how that amplifier worked at other fre-
quencies that it was supposed to cover.  And that knob 
spin was what the superhet did away with; the main 
amplification was being done in the superhet at only 
one frequency, or at most over a small fraction of the 
intermediate frequency (IF).   At this frequency and its 
immediate environs, the tinkerer could trim, pad, 
swamp, feed-back, and filter to his heart’s content, just 
to get that one little 8-kHz-wide slice of signal to get 
boosted to a high enough level to make the loud-
speaker cry for mercy.  Doing the actual down-
conversion of the incoming signal to that fixed fre-
quency was not a problematic task, even if tuning-in 
was made more complex, what with the issues of im-
age frequency responses, local oscillator harmonics, 
and local oscillator radiation to upset the neighbors. 
 
But what about the (mainly European) LF broadcast 
listener, or the commercial operator working for the 
tropical fruit importers or oil explorers, or the military 
communicator?  They often used the radio bands be-
low our broadcast band, from as low as 14kHz for 
Morse-signal  maritime users, to 135 kHz foreign 
amateurs, to 150-250 kHz foreign broadcasting, there 
was no easy way to down-convert those signals to a 

fixed frequency.  So the radio designers, if required to 
include any of these low-frequency bands in their re-
ceivers, had to up-convert those signals, if the result 
was going to be a superhet.  Up-conversion is simply 
the transformation of the incoming signal to a higher, 
but fixed, frequency, rather than a lower frequency. 
American collectors stumble across very few domestic 
radios that have this issue to contend with, but those 
who have foreign sets or commercial or military boat-
anchors may see this feature on a regular basis.  In 
nearly every case, though, there is a gap in the tuning 
span somewhere between the low-frequency bands 
(those whose frequencies lie below the IF) and the 
upper-frequency bands (those whose frequencies lie 
above the IF) where reception is not accepted, and that 
is in the vicinity of the frequency reserved for the IF 
amplifier.  In other words, you shouldn’t try to convert 
an incoming signal on any given frequency to an IF at 
the same frequency, or even a nearby frequency, 
unless you love the sound of whistling.. 
 
Recently a collector/restorer contacted one of the pre-
sent writers and asked about a strange circuit arrange-
ment in a small two-band Emerson radio.  Checking 
the schematic, it turned out that the RF (antenna) 
transformer had two secondary windings, one of 
which was shorted by the bandswitch for one of the 
bands, and the two wired in series for the other band.  
Based on his long experience with multi-band collec-
tors’ radios, most of which tuned the broadcast band 
and one or more shortwave bands, he thought that the 
bandswitch must have been wired backwards: when 
switched to what was labeled the broadcast band, the 
radio used the single secondary with the second one 
shorted out.  Turned out that that particular model did 
not tune shortwave bands at all, but instead tuned 
longwave broadcast bands between 150 kHz and 280 
kHz.  Some previous repair-person had apparentl 
come to the same conclusion, experimented a bit, and 
found the set worked on the broadcast band – some-
how – and he disabled the other part of the 
bandswitch, apparently because he never found any-
thing to listen to on that other band, and thought it was 
inoperative. 
 
International broadcasts are not the only things people 
listen to on the longer waves.  Here we refer to not 

(Continued on page 12) 

TAKING THE HIGH ROAD -  
UP-CONVERTING IN SUPERHETERODYNES 

BY ED LYON AND RICHARD ALTIG 
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only longer electromagnetic (radio) waves, but also 
sound waves.  Richard Altig, an Illinois MAARC 
member of long standing, writes: 
 

We’re all familiar with radar sets used in the 
detection of aircraft.  Such a radar has a 
high frequency transmitter and receiver and 
often a PPI (plan position indicator) display 
to allow an operator to view radar “returns” 
to determine the range and azimuth to a de-
tected target.  A companion system used to 
detect underwater objects is the sonar set.  
While RADAR means radio detection and 
ranging, SONAR means sound navigation 
and ranging.  On a typical Navy surface 
warship, both are employed and combined 
to track targets such as missiles, some of 
which may approach through the air, then 
dive and continue toward the ship underwa-
ter, as a torpedo, so that the measurements 
(radar and sonar) must correlate with each 
other.  A modern sonar set is a marvel of 
audio engineering far beyond any audio am-
plifier setup.  First, much more audio power 
is employed in sonar, perhaps as much as 
100 kilowatts; then the sonar receiver must 
have a low noise floor and a wide dynamic 
range, perhaps as much as 90 decibels, com-
pared with about 60 dB in the better audio 
amplifier/speaker setups.  The method used 
in the sonar receiver to detect the underwa-
ter acoustic signals is a special superhetero-
dyne receiver.  The superhet method used to 
detect the full range of acoustic signals un-
derwater uses an IF that is above the ex-
pected sound frequency.  For example if the 
sonar “front end” is set for 10 kHz input 
signals, the local oscillator might be set to 
35 kHz for a 25 kHz IF.  In the IF, very 
complex filters are used, so that any Dop-
pler-effect frequency distortion of the echo 
is preserved and accounted for, that way 
coping with the fastest targets ever ex-
pected.  Like the radar set, the sonar also 
generally uses a PPI display, among others, 
to allow the sonar head, containing sonar 
transmitter and receivers, to scan the area in 
azimuth, while auxiliary displays show the 
identified target details, like speed, eleva-
tion angle, and maneuvering history. 
 
Perhaps the sonar set is the highest form of 

(Continued from page 11) 
audio/electronics engineering because it em-
braces so many disciplines, coping with 
oceanographic, bathymetric, fauna, tempera-
ture-sensitive, Doppler affected, and multi-
path-related aberrations in the passage of 
sound waves through water.  On top of all 
that, its output must be then correlated, partly 
by computed factors, and partly by operator 
experiential factors, with the output of com-
panion systems, including radar.  To compli-
cate this process, the speed difference be-
tween sonar return and radar return from a 
given target (radar waves travel at 300 mil-
lion meters per second while sonar waves 
travel at about 1200 meter per second) must 
be accounted for in the target identification/
tracking process.  The sonar apparatus is not 
a minor auxiliary piece of gear carried by the 
ship, either – a sonar antenna array might be 
several feet in diameter and weigh several 
tons, and, like radar, varying in size with au-
dio frequency band received, and would 
dwarf any known loudspeaker system.  The 
transmitter would be somewhat like a large 
radio transmitter is size and weight, and 
would use the same sorts of tubes or solid-
state devices.    But our interest here is in the 
receiver, where, after up-conversion to a con-
venient IF, the amplification is combined 
with signal filtering to help reduce noise and 
to shape the gain response to the expected 
echo returns from the sonar transmitter, con-
sidering all the physics, biology, and chemis-
try governing the propagation of the acoustic 
signals through the ocean.  The IF amplifier 
stages might contain 6 or 8 filter sections (up 
to 16 or more poles) to accommodate the 
expected sonar echo spectrum, while simulta-
neously rejecting noise (and underwater jam-
ming).   

[Richard Altig worked on sonar design from 1957 to 
1963 at Sangamo Electric Co., a company that made 
most of the Navy’s surface-ship sonar at the time.] 
 
Up-conversion became very popular in the shortwave 
band, both for amateurs’ receivers and for short-wave 
listeners’ (SWLs’) and military /commercial/
aerospace systems. It probably all got started with the 
line of Collins receivers culminating in the R-390, 
which does multiple conversions, up and down again, 
to several IFs in turn. Why would they want to do 
that, you ask?  Well, the main objective was to get a 
receiver that had excellent frequency settability and 

(Continued on page 13) 
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stability, so that if you knew that your correspondent 
was going to transmit on 14.255.5 MHz (perhaps be-
cause that was the frequency of the quartz crystal you 
gave him for his birthday last year), you could spin 
the Collins radio dial to that number, exactly, and 
mirabile dictu, you hear your correspondent clearly 
calling CQ and your call-letters.  For the military, 
which is who the R-390 was designed for, exact and 
stable frequency setting was a necessity, not a “nice-
to-have” thing. And it was getting impractical to out-
fit all transmitters and receivers with quartz crystals 
in sufficient quantity to have matched pairs for each 
and every communications channel.  
 
 In most of the shortwave radios of the more recent 
period from 1970 to the present (like the Yaesus, 
Icoms, and Drakes), the superheterodyne process 
starts very near the front-end of the receiver.  After 
some modest RF amplification or filtering to remove 
certain forms of noise or known interference, the 
whole section of spectrum surrounding the expected 
signal’s frequency is up-converted to a VHF or UHF 
spot (by heterodyning that spectrum section against a 
VHF/UHF synthesized local oscillator signal), where 
the whole shortwave section of spectrum comprises a 
relatively small percentage bandwidth.  Then and 
there, amplification and further filtering is done, and 
the same basic quartz-crystal-controlled signal source 
that synthesized the local oscillator signal again het-
erodynes this IF signal to form another IF, this one 
perhaps not absolutely fixed, but constrained into a 
narrow band. 
 
Finally this last IF band-of-signals is again hetero-
dyned to a fixed frequency by a third precision local 
oscillator which is required to tune over only a nar-
row band – the width of the small slice of spectrum 
just previously selected and isolated, and this final 
heterodyning  produces the final IF, a fixed frequency 
with no spurious noise injected along the way, and 
unaffected by out-of-band rogue signals, images, or 
harmonics.  This last IF signal is then “detected” to 
produce the desired audio, video, control, or com-
puter-response signal.  The final output can be a re-
port on progress of a banana shipment, a CQ call by a 
ham (and probably single-sideband), a NetFlix film 
on television, or the launch of a surface-to-air missile 
from a Navy frigate.  The overall process might re-
quire three to five heterodyne actions, half of them 
up-converting, and half downconverting – and per-
haps the last such circuit activity is a homodyne proc-

Continued from page 12 
 

ess – a special form of heterodyning where the local 
oscillator is at the same frequency as the incoming 
signal – it is neither up-conversion nor down-
conversion.  We perform homodyne comversion in 
ham receivers when we switch on the BFO to con-
vert incoming Morse dits and dahs (which are sim-
ple short and long clicks of energy) into short and 
long beeps or tones, and when we engage in single-
sideband reception.  Recall, also, from Part 1 of the 
“long-box” story (January, 2018), that Armstrong 
and Hauck were tasked with straightening out prob-
lems in Sarnoff’s trial superheterodyne.  One prob-
lem was the original local oscillator which, instead 
of heterodyning the incoming broadcast signal to 
the 45 kHz IF, it got dragged in frequency to lock up 
with any strong tuned-in broadcast signal.  So 
maybe RCA invented the homodyne circuit, even if 
they had to pay Armstrong to get rid of it. 
 
But let’s face it – we’re “Antique Radio Collectors,” 
so let’s get back to old radios for a look at the first 
known up-conversion superheterodyne, the Infra-
dyne, invented by E. M. Sargent in 1926.  It was 
written up in several Radio magazines of the period, 
including Radio News 1927 Amateurs’ Handibook.  
The article there is curious, in that it extols the vir-
tues of the radio, but doesn’t quite explain how it 
works.  We are told that the local oscillator operates 
on a frequency that converts the incoming broad-
cast-band signals to a shortwave frequency  (about 
3150-3200 kHz), where a separate chassis built by 
Remler, contains the three-tube IF amplifier.  Infra-
dyne kits included the pre-built Remler amplifier 
and the layout made space for it in the center of the 
rear part of the breadboard.  The Handibook article 
never mentions the strange Remler trick of letting 
the grids of all three IF amplifier tubes float, with 
no d-c connection made to B- or to a C- bias supply.  
Then, to show equanimity, the same article shows 
the schematic of the surrounding balance of the In-
fradyne radio, and it also fails to connect several of 
the tubes grids to any part of the power supply, in-
stead, letting the grids float. 
 
Well, that might have worked for deForest in 1910, 
but 1926-style 01-As and V99s did not work when 
their grids  were left free to find their own way to 
the batteries.  Several radio forums on the web have 
mentioned that the Remler IF amplifier has always 
shown the grids floating, and someone with appar-
ent authority said that it was intentional, and that 
there was so much other stuff connected to the grids 
that their leakage would suffice to let electrons leak 
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away sufficiently.  Well, this writer was lucky 
enough in January’s swap-meet at the National 
Electronics Museum to find and purchase a Remler 
Infradyne amplifier , and it looks original, and it 
will soon go onto the test bench, and we will see 
just how well it works.  Incidentally, nobody on the 
web forum that discussed the Infradyne had ever 
seen one working, and there was considerable 
speculation that the Infradyne never worked , even 
though Remler sold many of the IF amplifiers, ad-
vertising that the experimenter could adapt it to any 
superhet, and get rid of double-tune-ins, image sig-
nals, harmonic signals, and other superhet plagues. 
We’ll look at the Infradyne numbers. 
 
For tuning in a broadcast station at the 550 kHz low 
end of the band, the local oscillator would be set to 
2600 kHz, the sum then coming out to 3150 kHz, 
the Infradyne IF.  Then, to tune in a station at the 
high end of the dial, say, at 1500 kHz, the Infradyne 
local oscillator would be set to 1650 kHz, again 
summing to 3150 kHz.  The advantage claimed for 
the Infradyne at the time was its freedom from spu-
rious responses and multiple settings for given sta-
tions.  Most other superhets of the period, using IFs 
of about 45 hKz, could tune in a broadcast station at 
two to six different places on the dial, caused by 
harmonics of the local oscillator and/or the incom-
ing signal.  The source of the harmonic generation, 
of course, is in the very act of frequency conver-
sion, which uses a non-linear signal-mixing process.  
While the Infradyne seems to promise fairly good 
freedom from such quirks at either end of the 
broadcast band, the harmonic problem would seem 
to show up near the center of the broadcast band.  
 
Using the same 3150 kHz IF that was claimed for 
the Infradyne,  look at what the local oscillator must 
be tuned to in order to receive a broadcast station at 
1050 kHz, near the band center.  The local oscillator 
should be set to 2100 kHz, in order to get the “sum” 
IF signal at 3150 kHz.  The second harmonic of the 
local oscillator signal, which is at twice 2100 kHz, 
or 4200 kHz, will be seen to mix with the incoming 
station’s signal (at 1050 kHz, as noted above), also 
producing the same IF, namely 3150 kHz, via the 
“difference” method [3].  The result will be that 
both processes are at play, and a strong whistle will 
be heard as the local oscillator approaches the 
proper frequency at which point the whistle will 
have dropped in pitch to a low grunt.  Any drift in 
the local oscillator will change the guttural grunt to 

( continued from page 13 ) 

a loud rising-pitch whistle.  Such an effect would not 
happen if, along with up-conversion, the difference 
frequencies were used instead.  For these, the 550 
kHz end of the scale would be selected by a local 
oscillator setting of 3700 kHz, and the high end of 
the broadcast band, at 1500 kHz, would require the 
local oscillator to be set to 4650 kHz, and the tuning 
throughout the band would be whistle-free.  But call-
ing for mixer and local oscillator circuits at such high 
frequencies as these would have been a really novel 
in 1926-27, when the Infradyne was developed.  
 
Why did Sargent choose the IF of 3150 (or 3200) 
kHz?  Apparently he chose a frequency for the IF that 
was just above the second harmonic of any broadcast 
station then known, which was 1500 kHz, whose sec-
ond harmonic falls at 3000 kHz.  A little later, the 
band was stretched up to 1550 kHz, where the second 
harmonic would fall at 3100 kHz, even closer to Sar-
gent’s 3150 kHz.   
 
End Notes: 
[1] An exception would be the high-end radios that 
used several stagger-tuned or non-uniformly coupled 
IF transformers, and deliberately limited the per-stage 
gain, so as to promise flat-top IF response curves, 
and hi-fi audio. 
[2] Note that a few years after this period that the 
FCC expanded the broadcast band to 1550 kHz, and 
later to 1600 kHz.  The second harmonics of broad-
cast signals at this new upper-end of the spectrum, 
i.e., around 1560 to 1600 kHz would interfere with 
the IF image of the same signals as they were tuned 
in on an Infradyne set, creating interference whistles.  
Sargent apparently chose the IF to be just barely 
above any then-known broadcast station’s second 
harmonic. 
[3] We use the terms “sum” method and “difference” 
method just to explain how the IF is formed, but both 
sum and difference, along with harmonics of the in-
coming signal and of the local oscillator signal, and 
their sums and differences, are all present in the 
mixer output, and any of these that fall within the IF 
passband can be heard. 
 

Popular ad for Remler’s Infradyne IF amplifier. 
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Antique Radio Repair :   30 
years experience in repair of 
antique radios and tube equip-
ment.  Reasonable Rates.   Jay 
Forbes, 21128 Stonecrop Pl, 
Ashburn, VA, 20147. 703-729-
9432. Email: jfradio@aol.com; or 
web: www.jfradiorepair.com 
 
For Sale: 
 Photocopies of DOD publication 
on tube tester Models I-177, I-
177A, I-177B, and socket adapter 
MX-949/U (the external plug-in 
unit for testing transmitting and 
other tubes with sockets not in the 
I-177). 20-page 8.5 x 11 document 
contains instructions for these tube 
testers and the adapter, schematic 
and other info, and test data for 
many more tubes than are listed in 
the small book in the lid. $8 
postpaid in U.S.A. All proceeds 
benefit the Museum. Check 
payable to NCRTV Museum--mail 
to NCRTV Museum, PO Box 1809, 
Bowie, MD 20717. Or, order at 
ncrtv.org and pay via Pay Pal. 
 
 

Wanted: 
Geiger Counter aficionados – I 
would like to correspond w/ 
members interested in 40’s to 50's 
vintage Geiger Counters. I’ve 
managed to repair a couple of ‘em, 
including one made by HEATH, and 
would be pleased to discuss the trials 
and tribulations encountered. Please 
e-mail, snail-mail or telephone! 
 
Stephen Imms  
6035 E. Pine Crest Ct, Cornville, AZ 
86325; 928 852 0881; Email 
steveimms@cableone.net 

 
For Sale:  Reproduction faceplates 
for Philco, various brand repro 
escutcheons, pointers, clock radio 
knobs, dial lights, rubber grommets, 
washers, bushings, and much more. 
Ear ly publicat ions on  CD, 
electronics books, etc. Go to 
www.RenovatedRadios.com to see 
the full selection of radio parts. 
Don’t do  Internet? Call Ed at (586) 
876-9802 (Leave a message); Ed 
Schutz, Renovated Radios, LLC 
blacksmith@renovatedradios.com 
 

WANTED: 
Wanted: Audio magazine January 
1987, any condition. Cash paid. 
John Okolowicz, (215) 542-1597, 
john@grillecloth.com.  
 
Wanted:  Person who bought a 
Knight-Kit T-60 60-watt AM-CW 
Transmitter at RadioWinterFest-
2018.  I have found the manual, 
marked up by whoever built it, with 
some component value changes and 
other helpful notes. 
Please contact me, Vic Velelli, at 
vele.vic46@gmail.com  
 
 
 

 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. 
No phone-in ads, please, but email is welcomed. 

Obituary 
 

Just as this issue was going to 
press, we received word that 
Ron Frisbie, who was very ac-
tive in the AWA, in ARCA, and 
in earlier MAARC activities, 
died on 28 January, 2018. We 
offer sincere condolences to 
his family and all his friends. 

(Cont’d from page 10) 
On top is a very fine AK Model 
10 (inside the bookcase) with 
an RCA Radiola 60 on top of 
the bookcase. 
Below is a nice Kennedy V. 
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MAARC Your Calendar! 
Sun., Mar. 18 MAARC meeting at the Davidsonville Family Recreation 

Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Display Table: RME receivers Program:  
Ed Lyon discusses In-home broadcasters. 

Sun., April 15 MAARC meeting at Sully Station Community Center, 
Centreville, VA (see map, p. 15); tailgating:11:30 a.m.; 
meeting at 1:00 p.m.; Program: Brian Belanger on WW2 
Newscasters; Display Table: Sony transistor radios. 

Sun., May 20 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Program: Roy. Stehlik: TV restoration; 
Display Table: Transistor novelty (food products) radios 

Thu-Sat, June 14-16 RADIOACTIVITY-2018  See blue centerfold section, this 
issue of Radio Age and April issue.  Three days of 
Radios, Audio, Ham gear, swap-meet, auctions, seminars, 
banquet - fellowship.  Held at the Sheraton College Park 
North - at intersection of Powder Mill Rd. and I-95.  
Theme this year is WESTINGHOUSE. 

Sun., July 15 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Program: Dave Rossetti: Matching tubes,  
Display Table: TBD. 
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