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E. H. ARMSTRONG INVENTOR OF DIGITAL RADIO 
BY JOE SOUSA AND ED LYON 

We suppose the critical reader will immediately realize that Morse signals are a form of digital information trans-
mission, and therefore Marconi and others before him really pioneered the art of "digital" radio when they sent 
and received Morse-coded messages. But for this article, lets' confine the term "radio" to mean wireless voice or 
music transmission or reception. And as we will see in this piece, Armstrong may have invented and used the re-
ceiving half of digital radio, which may seem strange, since digital radio signals were not being transmitted by 
anyone at the time. This is adapted from Joe Sousa 's presentation to a class of integrated circuit design students 
at Worcester Polytechnic Institute on 1 April, 2010. 

E
DwrN Howard Armstrong may have had a 
hand in inventing the superheterodyne radio 
receiver (but ultimately had to yield to French 

and German inventors). Then, he possibly invented 
regeneration, too, but ultimately had to yield to de 
Forest for that one. And, he probably invented FM as 
we know it in broadcasting (actually a special form of 
FM, technically, wide-band FM). But one thing he 
clearly invented was a detection circuit that devolved 
from his regenerative detector, and that was his super-
regenerative detector. 

It might be guessed that he gave it that name as a 
"grabber" or sales gimmick, like a "supermarket," or 
"Superman," or "Super-Suds," the once-popular 
laundry soap. Nope. The "super" in "super-
regenerative detector" derives from the same basis as 
does the "super" in "superheterodyne." Both are 
contractions of the word "superaudible," meaning 
sounds that are at sonic frequencies well above the 
range of human hearing — and maybe even above the 
range for dogs, as well. And this super-regeneration 

principle of his turns out to be the basis of an 
effective method of digitizing signals, as we will 
see in a moment. First, we should make clear the 
whole idea of regeneration and super-regeneration. 

Regeneration — and Armstrong: 

Regeneration, called "reaction" in Europe, is a 
broad form of positive feedback in a radio 
frequency (or intermediate frequency) circuit. E. 
Howard Armstrong discovered it as a way of 
increasing the sensitivity of his rather coarse single-
tube receivers. During the war, in Europe, he had 
access to French and General Electric triode hard-
vacuum tubes, but earlier, in the ' states, he had to 
use de Forest soft audions until after the war. De 
Forest audions were fairly sensitive, able to detect 
weak radio signals, but their outputs were also 
small, and they exhibited high variability and 
instability, often producing the "deadly blue glow" 

(Continued on page 3) 
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Explaining the principles elf his Iaest inventkin. -supet-tegenceation" at a meeting 
a( the Radio C.lub America, held in Columbia University. tiew N'esek City 

(Continued from page 1) 

of gas ionization inside the envelope. The high-
vacuum tubes were reliable, but required fairly high 
B+ voltages to operate efficiently, and Armstrong 
needed a way to increase their sensitivity as receiver 
detectors. He was aware of de Forest's cascading of 
up to three stages of audions to try to get higher 
output power levels, and he attempted to duplicate 
this effort using high-vacuum tubes. His aim was to 
improve detection so that the rather insensitive high-
vacuum detector tube could do its detection, by first 
amplifying the weak radio signal. To his initial 
dismay, the amplifier produced an uncontrollable 
signal of its own, just as he had its input and output 
both tuned to approximately the same frequency — the 
frequency of the signal he wanted to amplify. 

By changing the tuning of the amplifier's output 
circuit slightly, he found that the amplifier could be 
made to have any degree of sensitivity, from 

relatively poor amplification to so very much that it 
nearly oscillated on its own, and with further 
adjustment of the tuning, producing full oscillation 
(an output in the absence of any input). He also 
found that moving the output tuned circuit closer to 
the input tuned circuit also changed the amplification 

(Continued on page 4) 
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This approximation of Armstrong's regenerative 
detector circuit shows his preferred method of 

positive feedback, via a tickler coil feeding back to 
the grid's tuned circuit. 

(Continued from page 3) 

of the whole circuit. He realized he was feeding a 
portion of the output signal back into the input, and 
when sufficient feedback coupling had been 
achieved, the signals were self-sustaining. Logic told 
him that he could also reverse the polarity of the 
feedback, and make it oppose the input signal, and 
this he also did at the time, in his lab. 

But, not being rigorous in mathematical analysis of 
circuits, Armstrong never quite gained a full 
appreciation of the oscillating amplifier he had 
discovered. He did learn that it oscillated every time 
he made the plate circuit load inductive and, at the 
same time, maintained sufficient amplification in the 
overall circuit. This meant that he could not get 
oscillations by using, for example, a tiny inductor as 
the plate load impedance — it was inductive, but 
insufficient in impedance to allow the tube to develop 
reasonable gain or amplification. He could use, as 
plate load, a parallel tuned circuit, and it would allow 
oscillations if he tuned it ever so slightly off-
resonance (compared with the grid's tuned circuit) on 
the inductive side, but never if he set it slightly off-
resonance on the capacitive side. 

The really interesting part of this research was that 
his application of positive feedback, described clearly 
in his 1915 Radio Club of America paper [ 1] and in 
an IRE address, did two things to a simple audion 
detector circuit. First, it increased the detection 
sensitivity, and second, it increased the amplification 
of the audion. These are separate concepts: increased 
detection sensitivity means he could successfully 
detect weaker signals; increased amplification meant 

that any signals that were detected could be made 
louder in the headphones. When he duplicated the 
experiment with a Langmuir high-vacuum tube, he 
had to add the grid-leak resistor prescribed by 
Lowenstein, to keep the grid from blocking itself 
through the collection of electrons, which became 
trapped there. With the grid leak resistor in place, he 
found the circuit could fairly reliably be brought to 
the point just shy of self oscillation, and was very 
sensitive as a detector and amplifier. The 
regenerative detector was born. It had such high 
detection sensitivity and amplification that a single 
triode tube could bring in signals from hundreds of 
miles away, and make them "fill the headphones." 

But the circuit, loved by amateur radio operators 
(who tried everything to reduce the cost of their 
equipment, especially the tubes), was eventually 
unpopular with the public, who hadn't the patience or 
discipline to maintain the fine adjustment of the 
feedback coupling. Most of the time the household 
radio with Armstrong's regeneration would be set to a 
condition of excessive feedback, and would "howl," 
or oscillate. The really bad news was that this 
oscillation traveled out onto the radio's antenna and 
was broadcast to the local community, making 
everybody's radio howl. What Armstrong needed 
was some automatic device that would set the 
feedback to just the right point — high sensitivity, high 
amplification, but not so high that it oscillated. 

Super-regeneration: 

By 1921, he was addressing the IRE again [2], this 
time with a new regeneration circuit with a tiny 
change in it. He simply increased the size of the grid 
coupling condenser — the one that had the grid leak 
connected across it, and he increased the resistance of 
the grid leak, as well. What he discovered was that 
the circuit could be set to very high feedback 
coupling, so that it surely oscillated, but the 
interesting thing about its oscillation behavior was 
that the oscillations started and stopped repetitively, 
at a rate depending on the sizes of the grid leak 
resistor and condenser. In fact, the product of the 
resistance, on ohms, and the capacitance, in farads, 
was approximately proportional to the time between 
bursts of oscillation produced. For a 5 Megohm 
resistor and a 100 uuF condenser combination, he 
saw the oscillation bursts recurring every 250 
microseconds, or 4000 times per second. He could 
hear this uncomfortable high-pitched whistle in the 
headphones. By dropping the resistor to 2 Megohms 

(Continued on page 5) 
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(Continued from page 4) 
and the condenser to 50 uuF (still larger than needed 
for a regenerative detector circuit) , the oscillation 
bursts recurred every 50 microseconds, or 20,000 
bursts per second, which was a frequency Armstrong 
could not hear in the headphones, but which he knew 
were present, by examining them with a moving-
mirror oscillograph machine. 

What was happening was that the oscillations would 
start to build up as soon as the circuit was powered-
up, and they build at a rate that is governed by the 
sizes of the grid leak resistor and condenser. The 
condenser charges in steps, achieving more charge 
each cycle of the input signal. The charge soon 
grows so high in voltage that it shuts down the tube's 
current altogether, and then the condenser gradually 
discharges trough the grid leak resistor. Quite 
obviously, as the oscillations in the grid tuned circuit 
begin to build, the circuit passes through the familiar 
"high sensitivity, high amplification" stage, and then 
goes beyond that stage and produces its own input 
signal. When the grid condenser is sufficiently 
discharged, the process recurs, and Amstrong 
reasoned that if the bursts of oscillation recurred at a 
super-audible rate, they would not be objectionable to 
the listener, but they would bring the regeneration full 
-circle, from non-oscillating to fully-oscillating 
repetitively, at this "quench" frequency, thus 
spending some time each burst in the desired high-
sensitivity condition. 

Although Armstrong could not hear the quench 
frequency, of about 20 to 25 kilocycles per second, 
what he did hear in the headphones was a loud hiss, 
and when he tuned the new circuit to the broadcast 
frequency, even with a very short antenna wire 
connected, a broadcast station came booming in. 
Further, other radios in the vicinity were not bothered 
by howls, unless Armstrong tuned off to the side of 
the intended broadcast station's signal frequency. He 
had achieved a circuit that periodically (at a super-

audible rate) went from no oscillation to full 
oscillation, and back again, thereby passing through 
the optimum sensitivity region repeatedly. The 
inputting of a broadcast station's signal made each 
start-up of oscillations come somewhat earlier than 
when no station was tuned in, so that the 
instantaneous broadcast signal strength controlled the 
lengths of the oscillatory bursts, but not their rate of 
recurrence. 

Now, of course, broadcast signals of the day were all 
amplitude modulated (AM) and were decidedly 
analog in character. When the instantaneous signal 
amplitude was low, the bursts were relatively narrow, 
and when the amplitude was high the bursts stretched 
wider, still recurring at about the same rate. In the 
tube's output circuit, these burst-widths pulled the 
headphone diaphragms either weakly (narrow bursts) 
or strongly (wide bursts), reproducing the broadcast 
program material with remarkably little distortion. 
But distortion did appear when Armstrong changed 
from weak stations to strong stations. They all 
sounded about the same, in loudness, so that some 
sort of saturation was occurring at relatively low 
signal levels. But the sensitivity was phenomenal. 
Armstrong could get by with a short hank of wire for 
an antenna, and this further reduced the interaction 
with neighborhood radios. 

Armstrong wanted to maintain the term "regenera-
tion," but added "super-audible" ahead of it, and then 
the Madison Avenue in him kicked-in, and he short-
ened it to super-regeneration. The same logic 
grabbed him when he named the term superhetero-
dyne, as well, since the idea was to produce a replica 
of the broadcast signal, but on a much lower carrier 
frequency — but not too low — he wanted to keep it 
super-audible so it would not audibly chop up the 
program material, especially music. This super-regen-
eration idea, packaged with his regeneration and 
superheterodyne patents, were soon sold to 

(Continued on page 6) 

For the Record 
The March 2010 meeting of the Mid-Atlantic Antique Radio Club was held at the Davidsonville Family Rec-
reation Center on March 21st, with 55 members and guests in attendance. Willie Sessoms did his usual good 
job of managing a Show-'n'-Tell session, and Paul Farmer provided an excellent presentation on Sony Transis-
tor Radio Collecting. Col. Belanger then conducted a fine auction. Capacitor sales through March: $87. 

The April 2010 meeting was also held at Davidsonville (as we had been bumped by other activities at Sully 
Station, our usual April venue), with 58 members present to hear the Town Hall Meeting, scheduled for this 
meeting. Members and Directors discussed issues and problems, many having to do with communication of 
club activities and actions to members. A huge auction netted over $400, largely due to a collection donation. 
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(Continued from page 5) 
Westinghouse, as they tried to keep pace with the 
patent-collecting underway at RCA/GE, the sale 
making Armstrong a relatively rich man. 

But here's the modern touch to this old story from the 
late teens and early twenties. What Armstrong had 
discovered was a way of detecting AM signals by 
converting the amplitude variations to pulse-width 
variation, and then converting this back to analog 
voltage amplitudes again. The figure here shows a 
series of waveforms reproduced by Joe Sousa to 
demonstrate Armstrong's super-regeneration 
principle. The top waveform is the incoming 
amplitude-modulated radio broadcast signal; the 
second waveform is the grid voltage of the super-
regenerative detector tube, showing the bursts of self-
oscillation. Note that these bursts vary in width in 
rough proportion to the amplitude of the incoming 
wave just above. The next two waveforms show 
some esoteric details of the oscillation bursts, but the 
bottom-most waveform shows the smoothed (filtered 
with a small condenser) plate current of the tube, as it 
is fed to the headphones. It shows the same 
excursions as the peaks in the original (topmost) 
incoming waveform, only shifted to the right 
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height. If such a pulse-width modulated signal is sent 
somewhere, as in wire or radio communications, the 
recipient needn't worry about the purity of the 
channel over which the signal was sent. If it added 
noise or varied in total transmission gain, the 
resultant received signal might look terribly different, 
but the widths of the pulses would be preserved quite 
well, and their heights (amplitudes) could be reset to 
some standard voltage. Upon filtering, they would 
replicate the original analog signal, except delayed a 
tad, just like Armstrong's super-regenerator did. 

Although Armstrong did not transmit digital radio 
signals, his super-regenerative receiver did, in fact, 
convert the analog AM signal to a basic digital format 
(a pulse-width-modulated signal) as a way of 
obtaining extremely high sensitivity, before he re-
converted the digital signal back to analog voltage 
amplitudes. The system had its faults, including 
distortion at high amplitudes and poor selectivity, but 
it has been a standard starting point in reception of 
signals that were too high in frequency for customary 
reception. Most radio tinkerers of the ' 30s, '40s, and 
'50s have built little one-tube super-regenerative 
walkie-talkies operating at several hundred MHz, just 

to be able to chat with a buddy 
down the street. Even companies 
like Gilfillan, Heathkit, Howard, 
Meck, Olympic, and Sentinel used 
the circuit [3] as a cheap and dirty 
way of detecting early FM 
broadcasts. The circuit's poor 
linearity and poor selectivity were 

unu tolerable in the early days of AM 
radio, but horrified Armstrong 
when used to cheapen his pride and 
joy — hi-fi FM. 

.011 
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(delayed) by the filtering condenser. 
Digital Radio — A basic form: 

Pulse-width modulation was an early (and still used 
today) method of digitizing signals. In converting 
signal amplitudes to pulse width variations, high 
amplitudes yield wide pulses, and low amplitudes 
yield narrow pulses, but all pulses are the same 

Notes: 
[1] Armstrong, E.H., "The 
Regenerative Circuit," Proc. Radio 
Club ofAmerica, April 1915. 
[2] Armstrong, E.H., "Some Recent 
Developments of Regenerative 
Circuits," Proc. IRE, 10, No. 7, pp. 
244ff, August 1922. 

[3] Hazeltine re-invented the super-regenerative 
detector for FM demodulation, calling it a 
Fremodyne. It uses one dual triode to demodulate the 
incoming signal, feeding it directly to the audio 
amplifier stage of the radio. The Heathkit FM- 1 (FM 
tuner) uses but one tube, plus rectifier. 
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Amateur Radio — What it Was Like in the 1930s 
As told by Jim Headrick W3CP 

Edited by Ed Lyon 

James M Headrick has recently retired from a distinguished career as radar developer with the U.S. Naval Re-
search Laboratory. At 93, he leads a quiet life on the high desert of eastern Oregon, still very active as a CW 
ham. A few years ago he wrote up a short synopsis of what it was like growing up with a passion for amateur 
radio work in the depressed 1930s. This is that write-up, slightly edited for clarity. 

A
T our home we had an encyclopedia called 
The Wonder World, and it had a section on 
how to build a wireless station. My best 

friend, Emmett Simmons, and I thought it would be 
great for each of us to have a station so we could 
communicate from his home out in the country to 
mine in Clarendon, Texas (southeast of Amarillo). 
So, around 1930 when I was 13 we started construc-
tion of the wireless stations, with the considerable 
help of Simmons' dad who had a little shop on his 
farm. The receiver was simple, a coil, capacitor, and 
a galena crystal (with cat whisker) detector, plus a set 
of headphones we had scrounged somewhere. The 
transmitter was a spark type and used an old Model T 
Ford ignition coil for high voltage. And for antennas 
we had wires as long and high as we could manage. 

One station was pretty well finished when we discov-
ered that spark was illegal. Somebody in the family 
made a trip to the big city, Amarillo, saw a QST 
magazine (October 1931) and brought it back for us, 
and in it the passing of spark authorization for ama-
teurs was discussed - this terminated the wireless sta-
tion construction. This same QST had an article on 
building a two-tube (regenerative detector and audio) 
receiver, for which we ordered the parts, and then 
built it. With this little receiver we heard what the 
ham bands sounded like; I think in this first receiver 
we wound only the 80-meter coils, using old bases 
from broken radio tubes as coil forms; W5PP in 
Medicine Park OK was one I remember hearing fre-
quently on phone. 

This look at the shortwave bands started me on build-
ing a series of receivers, adding a TRF stage ahead of 
the detector (to reduce the amount of regeneration 
squeals that escaped out the antenna), using a metal 
chassis and panel instead of plywood (to reduce body 
capacity detuning effects), and building a "B elimina-
tor" to get away from batteries. I did all my solder-
ing in the kitchen, heating the tinner's iron on a gas 
stove burner. Hearing hams and shortwave broad-
casts from all over the world really hooked me on 
skywave radio transmission, permanently. Simmons 

and I started serious code practice sessions and soon 
could copy the hams a bit. We resolved to become 
hams, based on that period of listening-in. 

We found that if you lived in an area remote from any 
radio inspector's visits you could get temporary li-
censes good for a year by swearing you could copy 
Morse at ten words per minute. We asked the Federal 
Radio Commission (not FCC back then) for these 
mail order temporary station and operators licenses 
and got them in 1932, station callsign W5CPB for me 
and W5CPT for Simmons. Before a year was up I 
caught a ride to Dallas, took the exam from a radio 
inspector, and was issued an Amateur First-Class op-
erator's license. The radio inspector who conducted 
the exam was a starchy individual who sternly ex-
pelled anyone who failed the code and said they could 
try again in a month. I did get a good looking license 
just like one for commercial operators. Simmons and 
I had made it this far without any real contact with 
other hams, so the going was slow and there were lots 
of mistakes. One I still remember — I lost a set of 
type '30 receiving tubes by getting B voltage on the 
filaments. [And, in late 1933, W5CPB was nursing 
some bruises from a fall from his antenna mast, as 
reported in January 1934 QST. Ed.] 

My first transmitter used a '45 tube in a Hartley oscil-
lator circuit, and that was soon followed by a push-
pull tuned plate tuned grid oscillator using two '45 
tubes. After building a 750-volt power supply the 
'45s were replaced with 210s. I had only elementary 
frequency measurement capability, so being sure that 
the operation was in the ham band was a continuing 
problem. This was generally solved by listening to 
the other hams, noting and logging the commercial 
stations that were near the band edges, and always 
being very conservative. I never got a frequency cita-
tion but did get a "pink ticket" from Grand Island (an 
FRC/FCC monitor station in Nebraska) for a 
"Rectified AC note," their parlance for excessive hum 
modulating my output signal. In such a case, the rem-
edy included a reply explaining the steps taken to cor-

(Continued on page 8) 
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W5CPB as it was in south Texas, where Jim at-
tended college. 

rect the problem. I described going from a capacitor-
input power supply filter to a choke-input and in-
creasing the capacitor sizes; this cleared up the hum 
problem, and my transmitter suffered the resulting 
lower plate voltage. 

The availability of cheap quartz crystals beginning in 
the mid 1930s provided a way to know one's operat-
ing frequency, and crystal control did wonders in 
cleaning up a rough note. Shortwave amateur radio 
became my major interest outside of school and work. 
I got into traffic handling and became an ORS [ 1], got 
to be Local Net Control for an Army Amateur Radio 
net, and at 17 enlisted in the Naval Reserve and was 
rated a third class radioman because of my amateur 
license. The Naval Reserve got my attention because 
my cheap 80 meter crystal happened to be on a Naval 
Reserve drill frequency. After one of their drills was 
over I queried one of the stations as to what was go-
ing on. The explanation was that a Navy communica-
tion drill was in progress, and I was invited to come 
down to Dallas and enlist — which I did. W5CPB had 
daily schedules for traffic handling and with the mili-
tary messages the BPL [2] was occasionally made. 

My radio station went through a long series of up-
grades winding up with a transmitter that had an 852 
final with 500 watts input. At that time I was really 
into high efficiency class C amplifiers; the 852 plate 
dissipation was rated at 100 Watts, and I was getting 
about 400 Watts of RF power out of it. Lots of anten-

nas were tried including a V-beam aimed at Europe; 
the 80-meter halfwave, off-center, single-wire fed was 
a favorite for all bands; with this antenna the single 
wire was clipped onto the amplifier tank coil - no 
worries about VSWR, just select the turn that gives 
the right load. My receivers were all TRFs with re-
generative detectors; to change shortwave bands plug 

in coils were used, first made from old tube bases and 
later nice commercial ones made by Bud or Pilot. 
Regenerative detector receivers were really pretty 
good as long as the band wasn't crowded; the Navy 
still used them when we went into WWII. 

W5CPB was WAC, Al -Op, and charter member 
WAS [3]. In addition to weekly on-the-air drills, 
Navy training cruises were taken on the USS Leary 
and the USS Breckenridge, both flush-deck four-pipe 
destroyers. I thought I could enter traffic-handling 
contests early-on, but W5CPB was not able to rank 
very high in DX (long-distance) tests; VK, ZL, and J 
(Australia, New Zealand, and Japan) contacts were 
easy from Texas, but Europe, where much traffic was 

concentrated was more of a problem [4]. But in the 
ARRL Sections I was a more serious competitor, won 
the North Texas Section ( 1935) and the South Texas 
Section (1936 & 1937) being high in the West Gulf 
Division in 1936. The operation in South Texas was 

while attending school at Austin. My transmitter 
while at school was a tritet crystal oscillator [5] fol-
lowed by an RK20 amplifier (see the picture). 

In 1938 I shipped over in the Naval Reserve as a Ra-
dioman First Class, no longer slick-armed. After 
graduation from college in 1939, I went to work for 
the Petty Geophysical Engineering Company on a 
seismic reflection prospecting crew, and could not 
take my radio along. Then in the summer of 1941 
the Navy ordered me to active duty. So there was no 
W5CPB activity for five years. 

Notes: 
[1] ARRL Official Relay Station. 
[2] The Brass Pounder's League, awarded for the 
handling of large numbers of message per month. 
[3] WAC is "Worked All Continents," and WAS is 
"Worked All States." 
[4] The shortwave propagation path from, say, Eng-
land to northern Texas passes just offshore 
Greenland, and is often disrupted by auroral effects; 
its arrival in Texas is at an azimuth that is north of 
Northeast (about 37° true). 
[5] Tri-tet means triode-tetrode, a nickname given to 
an electron-coupled crystal oscillator (by Lamb in the 
June 1933 issue of QS7) that employs a basic triode 
made up of the cathode, control-grid, and screen-grid 
of a tetrode or pentode, with the plate handling the 
output load (antenna or amplifier). 
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CHARLOTTE REPORT: THE CC -AWA SPRING CONFERENCE 

By Paul R. Farmer 

The CC-AWA March 2010 Charlotte Conference was a 
bang-up Meet of proportions not seen there for several 
years or more. While the vending parking lot was not full 
to capacity like it was 10 years ago, there were signifi-
cantly more vendor-occupied spaces ( 146 on the first 
morning of selling) than when I was last there in 2007. 
(Going back to 2002, I recorded 160 active vendor spaces.) 
Why the jump up over recent results? The passing last year 
of long-time 1920s collecting specialist Ernie Hite, III 
brought his large (about 375-lot), museum-quality collec-
tion to the auction block on Thursday night. Collectors 
descended from 26 states and five countries to boost prices 
to respectable levels for the first two hours of the auction. 
But the auction went on for almost five hours and by the 
half-way mark, aggressive spectators (about 240 of them in 
the auditorium initially) began to flag in their bidding en-
thusiasm. Many turned in early after a long day (and night) 
and many others seemed to be decreasingly willing to 
overspend their bank accounts. By quarter to midnight 
there were fewer than 25 bidders and observers, with the 
half-dozen willing to continue in earnest rewarded with 
premium sets at half to three-quarters their value by any 
measure we are used to. 

Hite Estate Auction Specifics 

Preliminary assessment by the CC-AWA primaries indi-
cates that the Ernie Hite Auction grossed between $99,000 
and $ 100,000. The entire amount will benefit Emie's fam-
ily, especially a college fund for his daughter. The CC-
AWA is foregoing a commission on the sale in order to 
maximize the amount that will go to the family. 

Here are some highlights from the Hite sale: 

Description Price 
Remarks 

Sleeper 1-tube, refinished 
525 
Radiola 1, refmished, E+ 
950 
Ezra F Bowman crystal set 1600 
pocket watch, many extras 
Turney Detector 1-tube 
1600 
Paragon RA- 10, E 
700 Very nice; went cheaply late in Auct 
Klitzen Regenerator, refinished, E 1000 
Klitzen (?) Amp, refinished, E 900 No Klitzen 
tags, labels, or logo 
Amrad spark coil, E 
950 
Wireless Specialty IP-501, E 2750 

w/ 

Duck loose coupler, refinished, E 
Kennedy 281, E+ 
900 
Tuska 225, late, refmished, E+ 
Cutting & Washington 11A, E+ 
w/3 good BBT OlAs 
Murdock antenna switch, E 
NESCO BC- 144, w/metal cab, E 
Northern Electric 3-piece 
950 
Central Science lab coherer E 
Marconi Arcon Jr 1-tube, E 
BTH VR3 2-tube, E 
175 UK 
Tungsram 3-tube, VG 
500 UK 
Zenith Royal 7000, VG+ 
300 Working well 
Metrodyne 3-dial, VG 
275 
Penn Wireless SP-2 
600 
Hallicrafters HT-32B, E+ 
450 Near-Mint 
DeForest Inter-panel Set 
Hallicrafters SX-115, E+ 
1100 Near-Mint 
TMC GPR-90, VG to E 
350 
Hammarlund SP-600, E+ 
500 perf elect. restoration 
AK-12 

1100 
Zenith 4R 
375 

775 

500 a steal 
450 Piano refinish, 

190 A good deal 
3100 

300 Refinished 
850 

11,000 

As is obvious from this list, many sets were refinished. The 
refinish work was generally very well accomplished; often 
retaining the base finishes, with only cleaning and top-
coating with lacquer or shellac. This type of refinish work 
gives a very presentable appearance while retaining an 
honest appearance of age and (light) use. 

This list was prepared from my auction notes and is not to 
be confused with an official CC-AWA list which will be 
forthcoming on the CC-AWA website. The complete list 
will be useful to us all for assessing valuations down-the-
road, whether for other auctions, private transactions, or 
appraisals. 

The Hite auction ran so long that it might have been useful 

(Continued on page 13) 
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Ti, P t its 
1. We've received several messages on the 
recent two-part series on shortwave radio. 
Two of the messages had to do with the 
National HRO receiver picture shown in the 
Part 2 article (page 5, March 2010 issue of 
Radio Age). It apparently does not look like 
other early HRO sets, some of the earliest 
of which Radio Age readers wrote about 
were from the 1935 and 1936 period. The 
illustration shown in that article came from 

a National Co. ad in the October 1934 issue of QST, during 
a period of eight months while Jim Millen, president of 
National, wrote apologies to the hams for the delay in 
getting this fine receiver into the market. The picture 
probably represented a prototype version that may not have 
materialized in that exact configuration later, when the 
receivers were available for purchase. 

Readers wondered what the switch on the right side of the 
front panel was all about. It was labeled SER-OFF-PAR. 
When I got the first note on this from reader Roger Asman, 
of Michigan, I immediately went to the old QSTs and 
looked for any possible earlier pictures of the receiver. 
What I found was the HRO, and a very clear one of the 
National AGS, or, more exactly, the AGS-X, in the June 
1934 issue of QST, and this receiver had precisely the same 
control on its panel. It's clear that the knob's labels on the 
panel indicate that it is a rotary switch that can choose 
"series," "off," or "parallel" arrangements of the crystal 
filter circuit, in accordance with the early "single-signal" IF 
filter circuits by Lamb. Less than a year later, this switch 
was found unnecessary, as the crystal phasing control could 
perform the same function. 

2. Most hams need no explanation of crystals, or what they 
are for, what they do, and how they do it — but it occurred 
to this editor that many readers may not be as conversant 
with crystals. Here, let us be clear; we are not talking about 
galena crystals that were used with cat's whisker wires to 
make up early radio receivers. We speak here about quartz 
or ceramic (barium titanate, for example) crystals, and these 
do not function as rectifiers like galena crystals of "crystal-
set" fame do. These quartz or ceramic crystals are piezo-
electric, instead. 

Piezo-electricity was conclusively discovered by Pierre and 
Jacques Curie, as they had predicted the effect based on 
their study of crystal structures. They found quartz, cane 
sugar, topaz, and Rochelle salt to possess the property that 
when placed under stress, like squeezed in a vise, these 
crystals produced measurable electric voltages across their 
faces. A year later ( 1881), Lippmann showed that the 
converse property was also present, namely, that applying a 
voltage across the faces of a quartz crystal made the crystal 
shrink or stretch in size, depending on the polarity of the 

voltage applied. 

When quartz crystals are cut to a specific size, along certain 
face directions, they can be plucked or struck, and will 
vibrate at a resonant frequency, much like a tuning fork. 
During this vibration, the opposite faces of the crystal will 
produce alternating voltages, in sync with the vibration 
frequency. If this crystal of quartz is placed in a vacuum 
tube circuit that has positive feedback, the circuit will 
spontaneously produce the same vibration, continuously. 
This is a crystal oscillator. The beauty of a crystal oscillator 
is the steadiness of the vibration frequency. It has a low 
temperature coefficient and does not drift much with age, 
and so it is relied upon to set the operating frequencies of 
radio stations, and when used in filter circuits, like in the 
National HRO mentioned in 1., above, it passes only the 
resonant frequency, excluding nearby frequencies which 
would otherwise interfere with reception of the desired 
signal. 

In battery-operated wrist-watches, the quartz crystal keeps 
accurate time for years at a time, possibly drifting a few 
seconds per year. In computers, they set the central 
processor unit's processing periodicity and all other timed 
operations. In both these applications the units used are tiny, 
perhaps a millimeter or two in maximum dimension. When 
made of ceramics instead of quartz, piezo-electric crystals 
have been used in phonograph pickups, not to set the timing 
as in a watch, but to translate the vibrations of the phono 
needle (or stylus) into voltage variations that can be 
amplified and fed to loudspeakers. Before ceramic phono 
cartridges were developed, the most common piezo-electric 
material used in this application was Rochelle salt, which 
had to be wrapped in a sealed pouch to prevent atmospheric 
moisture from dissolving the Rochelle salt, which is very 
soluble, and also deliquescent. These are miniature 
applications of piezo-electric crystals. 

But piezo-electric crystals can be big, too. The unit shown 
here is about 31/2 inches in diameter and 1/4 inch thick, and is 
made of barium titanate. Its opposite faces are plated with 
copper and a layer of silver, and I soldered a pair of wires to 
these plated surfaces, to measure the voltage produced when 
the slab is squeezed or laced under stress. When struck 
with a smal 
plastic hammer 
this ceramic sla 
produced abou 
12,000 volts! 
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BILL AND JOE SOMETHING TO TUNE (PART 2) 
BY W ALTER LINDENBACH 

(Note from Walt's Wife: ugyou have any questions about the stuff in this article, do feel free to send him a note 
and ask He hasn't enough to do, and is being a nuisance. I'll make sure he answers you. His e-mail address is at 

the end of the article.) 

SEND IT OR GET IT? 

Last time, Bill had been telling Joe about trans-
mission lines, and what happens when they are an even 
number of quarter wavelengths and what happens when 
they are an odd number of quarter wavelengths. Joe 
wanted to know what happens if a transmission line is not 
exactly a quarter wavelength long, or if you connect resis-
tors, capacitors, or inductors to the far end. Bill told him 
that that was a very long subject, so Joe said --

"Well, that's nice. But Bill, why are we talking 
about power transfer and transmission lines? That sounds a 
lot more like stuff for a transmitter than for a receiving 
antenna and you know, that's really what I'm after!" 

"Good point. The reason we are talking about 
these things is because the same principles apply to a re-
ceiving antenna operating into a receiver as with a trans-
mitter operating into a transmitting antenna. Both are prob-
lems in power transfer! 
"In the transmitting case, we can consider the transmitter 
to be a generator with a characteristic impedance that has 
to be connected efficiently to the antenna which -- ideally - 
- looks like a resistor of a value equal to the characteristic 
impedance of the transmitter. 

"In the receiving case, we can consider the an-
tenna to be the generator, again with a characteristic im-
pedance, that has to be connected efficiently to the receiver 
which -- ideally -- you guessed it -- looks like a resistor of 
a value equal to the characteristic impedance of the an-
tenna. 
"Now here is a simplified view of characteristic imped-
ance. Think of a generator that produces one volt of some-
thing -- DC, low frequency AC, high frequency AC --
doesn't matter. Now, short it out and measure the current. 
Divide the open-circuit output voltage -- one volt, in our 
example -- by the short-circuit current, and that's the char-
acteristic impedance. Then, if you connect a resistor equal 
to the characteristic impedance to the generator, you will 
find the voltage across the resistor is just one half of the 
open-circuit voltage, or, in this case, 0.5 V." 

"So, you had a point in all this after all! 
Now let's see how this would look with a receiving an-
tenna. If we had an antenna with a characteristic imped-
ance of 50 ohms, we should use a lead-in cable with a 50-
ohm characteristic impedance, and it should connect to a 
radio antenna input, also of 50 ohms impedance. How's 
that?" 

"Good stuff, man, you've got it," Bill 
cheered, "That's the first condition. Now all we have to do 
is get some signals into the antenna. And, we want an an-
tenna that gets more signals and less noise. And for that, 

we need to know --

WHAT ARE RADIO SIGNALS?" 

"Oh wow! I think that's a very big ques-
tion!" 

"You may bet your boots on that," re-
plied Bill, "but we have to understand all we can about this 
stuff that we want to catch. 

"The general defmition from Dr. Kraus' 
-- he's the one we got the definition of an antenna from last 
time -- mentioned that an antenna is 'the structure associ-
ated with the region of transition between a guided wave 
and a free-space wave or vice versa'. The 'vice versa' case 
applies to a receiving antenna but notice, he doesn't say 
that the antenna converts a free-space wave to a guided 
wave -- that is, a radio signal to a current in a wire. No, he 
says the antenna is merely a structure associated with the 
region of transition! Isn't that a deliciously mysterious 
statement? Do you get the feeling that he is being very 
careful not to say something that he does not know for 
sure? I do. 

"Then he says 'antennas convert elec-
(Continued on page 12) 

Back Issues of Radio Age: 

Beginning with the January 2010 
MAARC meeting, many back issue 
copies of Radio Age will be brought 
to tables in the meeting room for 
bargain sale to anyone needing them. 
The average price per copy will be 
but a fraction of the usual mail-order 
copy. 
An index of past articles will also be 
available for your perusal. 
Here's your chance to get that 
needed article for next to nothing. 
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(Continued from page 11) 
trons to photons, or vice verse". Again, the 'vice versa' 
applies to the receiving antenna -- photons to electrons, a 
radio signal to a current in a wire. 

"First we have something he calls 'a 
guided wave'. That, believe it or not, is another way to say 
'an alternating current in a wire'! Then he mentions 'a free 
-space wave'. That's what we'd call a radio signal. But he 
talks about an antenna turning photons into electrons." 

"Whoosh! I'm getting a little dizzy, 
Bill!" 

"You're not alone, `ol buddy. If I think 
about this stuff too long, I get a headache. Now which is 
it? Photons and electrons are particles, and waves are --
well -- waves -- aren't they?" 

"You asking me?" Joe moaned. "Ah 
man, I thought we were going to talk about things for con-
necting antennas!" 

"You betcha'! That's just what were go-
ing to do, and we'll stop worrying about these esoteric 
physics concepts. We just don't know all there is to know 
about how these things work, but we know quite a bit 
about how to use them, so we'll use them!" 

"I'm so glad you said that," said Joe, "I 
feel better already. What's next?" 

RADIATION RESISTANCE 

"Well, this may sound odd, but the stuff 
we make antennas for is called 'radiation resistance'. 
Here's the 'vice versa' business again: that term applies to 
transmitting antennas but, since antennas work both ways, 
we might say that radiation resistance is the ' stuff' in an 
antenna that is associated with the 'region of transition', 
turning radio waves into alternating electric currents. 

"So radiation resistance is pretty special 
stuff, just the stuff we need to catch radio signals for our 
radio receivers. But here's an odd thing: ordinary, every-
day, garden-variety resistors can do the same thing! The 
only difference -- and it's a pretty big difference -- is that 
ordinary resistors operate in the terahertz region. That 
means wavelengths of between 300 and 3 microns wave-
length. That's heat. So, if resistors get hot, they radiate 
infrared light -- photons -- waves!" 

"Radiation resistance',"said Joe, "that still sounds as 
if we're talking about a transmitter." 

"But do remember," replied Bill, "antennas work 
both ways -- always. A good antenna -- that means it has 
radiation resistance -- will turn radio waves into electric 
currents." 

"And those electric currents are radio 
signals, right?" 

"True," Bill confirmed. 
"Good! Now we're on the right track! 

But we have to get those electric currents --- radio signals - 
- from the antenna to the radio receiver, don't we?" Then 
Joe had another idea. "Hey, maybe we could put the an-
tenna right at the radio receiver. What do you think?" 

"Nope," Bill frowned, "not a good 
idea. For one thing, the radio will be near things that 
make electrical noise -- QRM, y'lcnow, that's ham-speak 
for man-made interference -- and there's enough of that 
stuff around already. 

"Next, buildings are made of stuff that 
gets in the way of radio signals, that is, the radio signals 
are attenuated by building materials. Walt --- y'know, the 
guy who writes this thing -- told me that he lives in a 
condo building where the windows are treated to reduce 
radio signals of all kinds." 

"Why ever would they do that?" 
"Well, do you remember last time we 

were talking about antennas converting electrons into 
photons and vice versa? The sun's radiation is in the form 
of photons. Radio signals are also in the form of photons. 
So, to keep the place cooler, the windows are coated to 
attenuate all photons." 

"Aw bother," Joe groaned, "that doesn't 
help! So the antenna works better outside, huh? Now 
what do we do?" 

"Well, you remember last time we 
talked about transmission lines?" 

"Aha!" Joe brightened. "They have a 
characteristic impedance, the antenna has a characteristic 
impedance, and so does the receiver antenna connection. 
So if we get them all matched up with the same charac-
teristic impedance, we get the radio signal from the an-
tenna to the receiver, right?" 

"Right on! Good stuff! One more 
thing. The transmission line from the antenna to receiver 
is often called a lead-in. Usually, it's just a wire, but that's 
not so good because that's where a lot of QRM is col-
lected. A shielded transmission line is much better." 

"You mentioned something called 
RG58 last time, and you said it is a shielded transmission 
cable with a characteristic impedance of 50 ohms. Would 
that do?" 

"Yes it sure would," replied Bill, "and 
it can do a lot more than that! Let's turn a transmission 
line into an antenna." 

"Ya gotta be kidding!" Joe was incredulous. 
"Well," replied Bill, "you may have to eat those 

words next time!" 
"Next time? Oh sure, the clock again. Okay, I 

give. Unite," Joe moaned. 
"Unite." 

* * * 

Walter Lindenbach can be reached at linden-
bachw®shawca. If you have questions about the stuff 
Bill and Joe are talking about, send me a note. I will re-
ply; my wife guarantees it. 

REFERENCES 

1: Antennas for All Applications, John D. Kraus, Ronald 
J.Marhefka, page 12,Tata McGraw-Hill, Third Edition, 
2003 
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1923 Cutting & Washington All from the Ernie Hite auction, a three-tube regen set with BBT 01As 

(Continued from page 9) 
to sell just the radios on Thursday evening and save the 
paper and tubes for the first couple of hours of the main 
(regular) auction on Friday afternoon. Consignments to the 
main auction could have been restricted somewhat to pre-
vent it from going too long. By the way, most of Ernie's 
tubes were for display only, having open filaments. I did 
not record them or the paper lots, nor even most of the 
radios. 

Lessons Learned? 

What did the Hite auction reveal (if anything) about the 
future of vintage radio collecting? The passing of top-
drawer collectors like Ernie, Ed Bell, and Larry Babcock 
can only accelerate in this age of aging collecting stars. As 
they pass and their collections come to the auction block 
(Babcock's in a special auction at the Rochester AWA Con-
ference in August I am told) in ever greater numbers, the 
supply of quality sets will be increasing just as demand is 
dropping from the fewer and fewer well-heeled collectors 
remaining. This almost certainly means lower prices down 
the road even for the rarities and museum pieces ...I think. 
But who can tell the future even when all the stars appear 
to be aligned. 

So there could be radio bargains (or so they seem) in your 
future. But much like catching the proverbial falling knife, 
it may be tempting to grab a radio in free-fall but making 
that catch can end up being a bloody affair (when the value 
continues to decline in the years ahead). 

Forum Programs 

Viewing the Hite Auction lots before the auction on Thurs-
day afternoon prevented me from attending every program 
that was scheduled during that period, not to mention the 

regular, annual membership meeting. I will say that John 
Dints' presentation on the Don Mix adventure as a radio-
man for the Arctic expedition was superb. John has access 
to Mix's diary and photographs from the expedition, and he 
(John) is planning to write a book on the subject. Such a 
volume would likely be a huge hit among readers of early 
20th century adventure travel and important scholarly docu-
mentation of the expedition as well as the radio aspects of 
Mix's experience and the social cultures of the time de-
picted by the diary and photographs. 

The All-important Flea Market 

Another effect of these kick-off mega-auctions of quality 
material is the draining, to some extent, of the drive to 
spend cash in the flea market the next day. While the Char-
lotte flea market was larger than in recent years, the buying 
(to my eyes) was not as brisk as in years past and by mid-
morning of the first selling day, venders were hauling their 
unsold sets in droves to the meet's second auction (the 
main auction) that kicked off at 1 PM. Many other vendors 
packed and departed before the sun rose halfway to its 
zenith. As far as the main auction was concerned, I had not 
nearly the stamina (nor the purse) to endure another big 
auction on the heels of the Hite auction. 

Although I purchased very little in the flea market and sold 
not much either (both new experiences for me at a radio 
meet), I did witness lots of sets and parts changing hands 
over two days, mostly low-end sets and parts. Of course 
there are always transactions in the flea market involving 
valuable sets that do not rise to common knowledge. I am 
aware of a significant cache of Dynaco stereo equipment 
that was sold but the transaction occurred so quickly it was 
beyond my radar initially. I was offered a Fisher 500 by 
another vendor but was not ready for my fourth Fisher 500 
restoration project in two years. It appeared later in the 
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(Continued from page 13) 
main auction with no reserve. There was an undamaged 
blue and ivory Plaskon Setchell-Carlson frog eye set in the 
flea market that sold on day 2. Asking price was $450 ini-
tially. My Catalin, plaskon, polystyrene, and painted sets 
of the 40s and 50s were much appreciated by numerous 
browsers but were not easily moved at prices that were not 
intended to represent rock-bottom bargains. I might have 
done better had I spent a little time in my booth but what's 
the chance of that? Not bloody likely with so much to see 
and do at a meet like Charlotte. 

The Old Equipment Contest 

As we have become accustomed to at the Rochester, Mary-
land, and Michigan meets, the Charlotte Old Equipment 
Contest brought out some wonderful equipment that was 
worth the trip by itself. I am hoping the contest gets repre-
sented well on the CC-AWA website because in my usual 
rush I did not take good notes or any photographs. The 
South African entrepreneurial, street-made radio from 
available trash and junk parts, and exhibited by Jim Bar-
nard, was one of the most fascinating (and visually appeal-
ing) things I've seen to date in an Old Equipment Contest. 
It was presented well and beat out a considerable field of 
entries in the Novelty Transistor Radio Category. And it 

could have just as easily been submitted to (and won) the 
New Construction from Old Parts Category. 

Merrill Bancroft's comparison of two versions of the 
Tuska Model 225 (Early/Late) made for a compelling con-
test entry. Either example he displayed could have stood as 
its own entry. And his mention of vintage Montgomery 
Ward advertising of a third version (with no known exam-
ples extant) was interesting and provocative. Wouldn't you 
like to find the missing Monkey Wards T. 225?! Merrill of 
course had several other fine entries in the contest, as 
seems always to be the case. I wish I had recorded more 
info on the contest but I will mention Bob Slagle's beauti-
fully built miniature wooden horn reproducer from vintage 
instructions. What beautiful workmanship, artful shape, 
and finish!! 

Dining in Charlotte 

I missed the Banquet as usual to enjoy a fabulous dinner 
with Kathy at the very upscale, fine-dining, Indian restau-
rant known as Copper, on West Street going into Charlotte. 
The Copper offers both perfection in traditional Indian fare 
plus modern, avant-garde, Indian haute cuisine. Dinner 
there is by itself worth the 12-hour round-trip from home 

Paid advertisement 

ese HI-FI EQUIPMENT, TUBES, SPEAKERS WANTED! 

Polite, fair, respectful, avid collector/hobbyist/restorer wants to buy and trade vintage tube 
Hi-Fi equipment ( 1930 to 1970). Not a buyer/reseller—restoring for my own collection. 
Interested in speakers, amplifiers, preamps, tubes, receivers, movie theater sound systems, Altec 
Voice of the Theater and JBL Hartsfield folded horn speakers and enclosures. Brands wanted: 
McIntosh, Marantz, Eico, Craftsman, Dynaco, Harmon Kardon, Ampex, Pilot, Heathkit, 
Fairchild, Fisher, Realistic, Lafayette, Allen organ amps, etc. Also interested in literature: 
catalogs, brochures, and items for a future Hi-Fi museum. Call me last for best possible 
pricing and to discuss what you have. 

Tubes wanted: KT88, KT66, WE 300B, 6550, EL-34, EL-37, EL-84, 6CA7, 7027, 8417, 7591, 
2A3, 211, 45, others. Tubes for trade include WE 274B, 350B, 417A, etc. 

Speakers and speaker parts wanted: Altec, Quad, KLH Model 9 electrostatics, Electrovoice, 
JBL-375 and 2440, 2441 drivers, also horns, and lenses, JBL Hartsfields, JBL-150-4, 150-4C, 
etc. Also electrolytic can and other capacitors, resistors, other parts. Sencore LC-102 or LC-103 
capacitor checker. Speakers for trade include Tannoy dual concentric 15-inch coaxial, JBL 
LE8T, Altec 604E dual coaxials, Mastering Lab crossovers, JBL 130A & 130B and compression 
drivers, etc. Also can trade output transformers (Marantz 9, UTC LS-55 output transformers, 
etc.). 

-4ke,is Alan Feinstein, Cell: 240-478-1100, Home: 410-740-5222 i>0 
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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. 

SERVICES: Professional 
restorations for all TUBE TYPE 
antique table radios, floor model 
consoles, cathedrals, tombstones, 
battery sets, communication 
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. 4 year 
warranty on new parts. 
Bob Eslinger/KR1U, ANTIQUE 
RADIO RESTORATION & 
REPAIR, 20 Gary School Road, 
Pomfret Center, CT 06259. Hours: 
9am-5pm eastern, Tuesday thru 
Saturday. Telephone/fax: 860-928-
2628. 
E-mail: bob@oldradiodoc.com. 
Please come visit us on the web at 
http://www.oldradiodoc.com or 
stop by... when in the New England 
area. 

Free Services: John Okolowicz 
has created a really neat on-line 
radio database. See the web 
address below. You can type in a 
radio's tube lineup and it will spit 
out all the models with that tube 
lineup. Very handy! The web site 
is: www.grillecloth.com/sylvania-
tubelist.php 

Sale: Motorola Madness, my 
space, RadioActivity, Beltsville, 
MD, June 10-13. Many wild, 
colorful 1950s plastic Motorolas. 
Other wild Catalins, Plaskons, 
Bakelites too. Wanted: Sony TR-
63 chassis. Early Sony, Nippon 
(NEC), Standard transistor radios. 

Transistor sets from 1954-58, 
boxes, manuals, advertising. Early 
solar sets. Especially want 
pearlescent Regency TR-1s: 
Meridian Blue, Pearl White, Pink, 
Lavender, Lime. Will beat any 
offer for clear-case, clear-back, 
chrome, or Mike Todd TR-1. Best 
prices for your exceptional quality, 
early transistor radios and colorful 
plaskon tube sets of the '30s and 
'40s. Time Out of Mind Radio. 
Paul Farmer, PO Box 352, 
Washington, VA 22747-0352; (540) 
987-8759; 
oldradiotime@hotmail.com 

Radio Repair Guidance: Young 
member seeks mentor in his first 
restoration projects, a Philco 42-
380 and Zenith 5-R-135. A 
professional engineer largely self-
taught in vintage radios, I'm 
completing cabinet restoration and 
would welcome friendly guidance 

in repairing the chassis. Please 
invest in the future of the hobby 
by passing your knowledge onto 
the next generation. Lee Edgar, 
(703)971-2190, ledgar@qac.org. 

HELP: Anybody ever see a 
Magnavox Model M-1, depicted 
here? I need info on this receiver, 
when it was built, who designed 
it, how many might have been 
sold, if any, and many more 

questions come to 

If you could only attend one 
out-of—state radio swap 

meet, it should be the 25th 
annual: 

EXTRAVAGANZA '10 
July 8, 9 and 10 

The Michigan Antique Radio Club is 
proud to announce this year's 

theme... 

Celebrating Michigan Radio 

At the Causeway Bay Hotel in Lansing, MI 
lurrnerly Hohday Inn South) 

1-800-333-8123 

For show information and a brochure, contact 
Mark Goodwin 1-734-316-2803 

Email: rnrkgoodwin@comcast.net 

mind. I can 
steer you to a slew of 
pictures of this radio and its 
insides. Any info eagerly 
sought. Bob Turcotte, 
Roanoke, VA. 
Turcotte@rev.net 
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Bruce Shetrone 
969 Shore Acres Rd 
Arnold. MD 21012-1724 

Sun., May 1 Hagerstown Hamfest, Washington County Fairgrounds, MD 
Rte 65 south of Hagerstown, MD. 

Sun., May 16 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30.. Presentation: TBD 

Thu.-Sat., Jun 10-13 MAARC's RadioActivity 2010, check blue centerfold, 
March and April issues of Radio Age. This is the BIG 
ONE. Register early and save money! See MAARC 
website or contact Steve Hansman (see p. 2). 

Sun., July 18 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30.. Presentation: TBD 

Sun., Aug. 15 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30.. Presentation: TBD 

Sun., Sept. 19 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30.. Presentation: TBD 

(For full hamfest calendar, refer to ARRL web-pages.) 
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