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The Proximity Fuze Program 
BY ED LYON 

Any time you get a group of old-timer Washingtonians together, that is, if they had a role in 
the Second World War, the argument as to who developed the proximity fuze will arise. 
Some will claim it was the Army that carried out the development, and some will say it was 
the Navy. Sounds like standard interservice rivalry, right? Not quite. 

Several years ago, during a MAARC RadioActivity 
meet, Glenn Hartong, one of our plank-owner 

members, arranged for an exhibit showing the 
development of the proximity fuze during World War 
II. The exhibit was put together by the Johns Hopkins 
University Applied Physics Laboratory (APL), and it 
nicely showed the exquisitely challenging tasks before 
the engineers, scientists, and test personnel as they 
tackled the fuze development. Of course, APL is well 
known in these parts as a Navy-oriented laboratory. I 
happened to mention this exhibit to a local old-timer, 
whom I had heard was active in proximity fuze work 
just after the war, and he interrupted me by 
"correcting" the story to say that it couldn't have been 
APL, but Harry Diamond Laboratories, instead. 

Well, I was sure that the exhibit was by APL, but then 
I knew that Harry Diamond Laboratories, known to 
me as DOFL (Diamond Ordnance Fuze Laboratory), 
was quite active in fuze development, too. The relative 
timing of the work in these two laboratories was 
unclear, at least to me. I had accepted the claims made 
in the APL exhibit that the Navy-directed work was 

seminal and assumed the DOFL work came later, but 
now I wondered if maybe it was the other way around. 

First, maybe it would be good to discuss, briefly, what 
a proximity fuze is all about. In the early part of 
WWII, bombs and artillery shells could be exploded 
either by their contact with something like the earth 
(or a target) or by their having traveled for a 
preselected time interval. These two options called for 
either a contact fuze or a timed fuze, respectively. 
Various types of these fuzes were developed, and the 
often-told story of the disappointing performance of 
early American torpedo contact fuzes illustrates but 
one type of such fuze. This fuze consisted of a 
carefully machined pin, which was supposed to slide 
in a tube to strike a primer or ignitor when its 
protruding end, at the nose of the torpedo, struck the 
hull of the target ship. The problem was that if the 
impact were not exactly square on, the pin would bind 
in the tube and fail to strike the primer. 

Because torpedoes then cost about $ 10,000 each, the 
(Continued on page 3) 
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(Continued from page 1) 
Bureau of Ordnance (BuOrd) would not allow actual 
testing of live torpedoes and could not imagine that the 
firing pin could fail to operate properly. Only when an 
American submarine skipper risked court martial by 
firing into an undersea rock cliff and recovering the 
duds did his superiors believe the many stories about 
the torpedo failures and force BuOrd to fix the 
torpedoes. Timed fuzes were sometimes simply slow-
burning trains of explosive between the primer and the 
main charge ignitor, and sometimes they were a 
clockwork gear train timer that closed a switch, which 
with a battery caused electrical ignition of the main 
charge ignitor. 

Quite obviously, contact fuzes were useful when the 
actual contact by the bomb or projectile was thought to 
be the ideal moment for exploding the main charge. 
Shooting an artillery shell at a tank or truck might be a 
good application of a contact fuze. On the other hand, 
when a target is very hard to hit directly but is fragile 
enough to be readily damaged by a nearby explosion 
of a fragmentation explosive projectile, then a timed 
fuze might work better. Better, that is, if the time 
required to get the projectile into the near vicinity of 
the target can be forecast accurately, and if the time 
delay in the shell's fuze system can be set with 
sufficient accuracy. Timing is the main difficulty in 
shooting down aircraft using flak artillery. A better 
solution would be to use a projectile, which explodes 
when it gets lethally close to its target. In such a case, 
the artillery gun needs but shoot such a shell past the 
target, without having to know just how long a time 
lapse is required for the shell to get there. 

A proximity fuze, also called a VT (for variable time) 
fuze during the war, consisted of a tiny radio 
transmitter and receiver mounted in the nose of the 
explosive projectile, the two sharing a small antenna. 
Under normal operating conditions, the transmitter and 
receiver are in a stable state, the receiver output being 
steady enough to prevent firing a trigger tube (a 
thyratron). 

This thyratron, when fired, discharged a large 
capacitor through the explosive primer. When the 
projectile approached within close proximity (about 30 
feet, in some cases) of a large conducting object, the 
receiver input changed appreciably, owing to added 
energy reflected by the large object, causing the 
receiver output to fluctuate. The fluctuation rate was a 
result of the Doppler effect (caused by the motion of 
the projectile toward the target). When the depth of 
fluctuations grew to a prescribed level, the a-c signal 

representing the envelope of the fluctuating waveform 
exceeded a bias level and fired the thyratron. In the 
case of a bomb dropped by an aircraft, the weapon 
could be set to explode a given height above the 
terrain, the height chosen to inflict the optimum 
damage. The concept of such a fuze is simple—its 
execution is not so simple, as will be seen. 

Just before the entry of the US into World War II, 
President Roosevelt was advised by Vannevar Bush 
that he had a plan for getting the most out of American 
industry and technology, should we be dragged into 
the European war. The plan was to create a special 
organization responsible for forging cooperation of 
industry, the military, and academia into harnessing 
science and engineering to develop mass-producible 
weapons for the benefit of the armed forces. Roosevelt 
duly created the National Defense Research Com-
mittee (NDRC), headed by Bush. 

Bush organized the effort into several distinctly 
different laboratories. As an example, one, located at 
MIT, was the Radiation Laboratory, charged with the 
development of microwave radar, and another, the 
Radio Research Laboratory at Harvard, was 
responsible for anti-radar, or countermeasures. 
NDRC's Division A, Section E, became responsible 
for VT fuze development, at the Carnegie Institution's 
Department of Terrestrial Magnetism (DTM). When 
this small group of people began to come up with 
some good ideas, the matter was bumped up to a new 
NDRC group, called Division 4, still based at DTM, 
under Merle Tuve's technical direction. The VT fuze, 
originally a British idea based on optical principles, 
but having shown only marginal success so far, was 
divided into two separate efforts, having supervisory 
collaboration, but independent conceptual thought. 

(Continued on page 4) 
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(Continued from page 3) 
The two separate efforts were divided along the lines 
of rotary projectiles versus non-rotary projectiles. 
Rotary projectiles were, of course, any explosive shells 
fired from rifled guns, while the non-rotary projectiles 
included bombs, mortar rounds, and rockets. These 
two efforts, rotary fuzes and non-rotary fuzes, were 
assigned to DTM and the National Bureau of 
Standards, respectively. 

Meanwhile, the Johns Hopkins Applied Physics 
Laboratory (APL) had already been engaged by the 
Navy in designs for time-delay fuzes for shells for 
naval guns, and they received the Navy contract for 
continuing VT fuze development. Owing to limitations 
in laboratory space and personnel, the remaining 
Carnegie work was moved to the National Bureau of 
Standards. The non-rotary fuze work was under the 
laboratory leadership of Harry Diamond, and before 
the war ended, his laboratory had been removed from 
NBS. After Diamond's death, the laboratory became a 
separate entity, the Diamond Ordnance Fuze 
Laboratory. 

Because the rotary projectiles were expected to see far 
greater stress, especially in terms of linear and rotary 
accelerations, APL's fuzes were seen to be a tougher 
development. The vacuum tubes for these fuzes would 
have to be a special breed, able to withstand 
tremendous forces. For success, these tubes would 
have to contain very lightweight components that were 
rigidly attached and braced. The passive components 
were relatively easy to build, by comparison. For 
resistors, plated metallic coatings on ceramic 
substrates were invented, and capacitors were similar 
in construction, resembling, to an extent, current 
surface-mount componentry. 

The tubes became smaller and smaller in an effort to 
reduce the forces on the glass seals and envelopes, and 
ultimately became the size of our later subminiature 
tubes, soldered directly into the circuit. A four-tube 
circuit eventually emerged as the most reliable and 
simple. It had a super-regenerative first stage, 
which emitted like a transmitter, operating at about 500 
MHz. This stage was followed by a two-stage audio 
amplifier for amplifying the Doppler signal caused by 
the beat between the transmitter signal and received 
echoes. Finally, the audio signal went to the control 
grid of a gas-filled tube, which discharged a 300-volt 
capacitor through the ignitor. Several good 
experimental models convinced the NBS laboratory 
that they would be better off allowing APL to develop 
the required tubes for all types of fuzes, whether APL's 

or Carnegie's (later, NBS's). 

This was not the case for the power supplies for the 
two efforts. The non-rotary projectiles were subjected 
to only moderate G-forces, and their speeds were 
subsonic. Their times-of-flight were usually 
substantial, permitting the use of wind-driven 
generators as prime movers. This granted a certain 
safety measure, because the electronics could not 
operate unless the generator were up to speed, and this 
wouldn't happen until the projectile had attained some 
distance from the "shooter." 

For the APL group, however, generators wouldn't 
work, and the supersonic speeds attained by many of 
the projectiles made wind-driven propellers 
ineffective. So the APL group developed a very clever 
multi-battery concept. They needed "A" power for the 
tube filaments, "B" power for the plates, and a "C" 
supply to bias the thyratron. The battery they came up 
with used a cylindrical package containing all three 
batteries' electrodes separated by radial dielectric 
partitions. In the center was a glass vial of acid 
electrolyte, spring-loaded to hold it in position. Firing 
the projectile caused the glass vial to smash against 
the floor of the compartment, and the spinning of the 
projectile threw the acid into the electrode 
compartments, and, as if by magic, there were the 
three needed batteries. To protect the shooters, several 
layers of safety switches and mechanical stops 
prevented the premature operation of the fuze. These 
were operated by G-forces, like the battery system, but 
had slower-moving switches and other devices to help 
ensure that some distance lay between the moving 
projectile and the gun from which it was shot, before 
the projectile was armed. 

Other differences between the rotary and non-rotary 
fuzes also showed up. The antennas differed, with the 
rotating artillery-shell fuze of APL having a coaxial 
dipole within the nose cone, while several operating 
antenna configurations worked in DOFL's bomb 
fuzes. Figure 1 shows a typical APL fuze from two 
aspects. The battery is the cylindrical lower portion, 
and the end-view shows the terminals, which connect 
to the shell's primer charge. In Figure 2, which shows 
Army fuzes, the dog-bone-shaped thing on the nose of 
the big bomb's fuze is the dipole antenna inside a 
protective plastic cover. A labeled cutaway view of 
that bomb fuze is shown in Figure 3. 

Somehow, neither the Japanese nor Germans ever had 
an effective VT fuze. They tried, though, usually 
confining their effort to infrared, optical, or acoustic 
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Figure 1. Two views of the APL VT fuze of 1945 
design. Antenna and electronics are inside the plastic 
nose cone. 

techniques, to eliminate the need for vacuum tube 
amplifiers. Several German VT fuzes relied on the 
characteristic engine noises of radial aircraft engines 
(used on Flying Fortresses and Liberators) operating at 
cruising settings. Once discovered, the technique could 
be thwarted by running the engines at higher RPMs 
during the bomb run, making many of the fuzes 
ineffective. The German fuzes weren't very effective 
in the first place. Their infrared fuzes, set to explode 

when in the vicinity of a hot aircraft engine, suffered 
from premature explosions when another shell 
exploded ahead of them. 

In addition, Axis military was unaware that the Allies 
had VT fuzes, until a great number of VT-fuzed 
artillery shells were used in a confined area, and that 
was late in the war. In 1943-44, thousands of these 
artillery shells were used in the V-1 defense of 
England. In this battle on the English coastline, far 
away from prying German eyes, the American 
SCR-584 fire-control radar, its M-8 analog computer, 
and the US Army's 90-mm anti-aircraft artillery gun, 
fitted with APL's VT-fuzed shells, shot down 92 
percent of the V-1 "buzz-bombs" that came within 
their range. The usual ratio of artillery shells fired per 
shootdown without VT fuzes was about 1,500 to 
2,500, but with the VT fuze the ratio was down around 
32. The Germans believed that most of the V- is had 
gone off course, as so few were getting through to 
London. 

When the German army launched the famous "Battle 
of the Bulge," they moved so quickly that an 
American Army depot filled with over 5,000 APL VT-
fuzed artillery shells was overrun. German panzer 
officers examined the shells, saw they wouldn't fit the 
88-mm guns of their panzer and tiger tanks, and 

ignored them. But back in US Army headquarters, 
panic ensued. The secret of the VT fuze had fallen into 
German hands, and with it a ready-made supply of 
5000 so-equipped artillery shells. One of Vannevar 
Bush's labs, the Radio Research Lab (RRL) at 
Harvard, was told to get on the job of creating a 
countermeasure to the fuze immediately, lest the 
Germans start to use them against our aircraft. 

The job fell to the RRL subsidiary, Columbia 
University's Airborne Instruments Lab (AIL), and 
specifically to Robert E Schulz, a young engineer who 
worked there. Bob got the assignment on a Friday, and 
spent the weekend buying all the needed radio parts he 
could think of, along New York's "radio 
row" (Cortlandt Street). By Monday afternoon he had 
a working breadboard model of a transmitter whose 
signal would cause the VT fuze to explode its charge 
far too early to cause the targeted aircraft any damage. 
By the next Friday he had four prototypes units built, 
and RRL ordered the test of one of them aboard a 
cruiser that was docked in New York. 

Schulz went aboard and was sent to the crow's nest in 
the forward mast with his little transmitter and a ship's 
telephone handset. He sat there as the cruiser went out 
to a spot about ten miles from shore, and from the 
frenzy on deck he realized they were preparing to 
shoot one of the 5-inch forward gun turrets. The 
barrels of the two-gun turret were elevated to almost 
80 degrees, and Schulz thought for a minute they were 
aiming for him. He asked the gunnery officer when he 
should power-up his transmitter, and the officer replied 

Figure 2. DOFL VT fuzes on bombs, rockets, and 
mortar shells. 
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that he should turn it on ahead of time, and take cover 
from the muzzle blast. He flipped on the transmitter 
and ducked behind the mast, and the guns fired, and 
there was a tremendous explosion just above his 
height out in front of the ship. The ship was showered 
with shrapnel, and several of the observing personnel 
were mildly injured by it. Schulz was frozen in place; 
afraid they would shoot again. They didn't, convinced 
of two things: first, the Schulz VT fuze jammer 
worked well, and second, those darned VT fuzes 
armed themselves quite promptly, after all. Someone 
calculated that the shells had exploded only 55 feet 
from the gun muzzle. Schulz was sent back to AIL to 
spearhead the manufacture of about 25 more jammers, 
and his prototypes were sent to England, along with 
several sensitive receivers designed to pick up the VT 
fuze's transmitted signal. 

When mounted in a ferret plane and flown over the 
area near Bastogne, where the Germans had 
surrounded McAuliffe's troops, Schulz's receiver, 
tuned to the VT frequency, heard nothing. Two weeks 
later the ammunition depot was recaptured, and the 
artillery shells were found to be undisturbed. Schulz's 
little boxes weren't needed, after all. Apparently the 
German capture of the VT-fuzed shells hadn't been 
reported to the proper German authorities, because 
General Martini, head of Luftwaffe radar 
development, was strongly suspicious, based on the 
effectiveness of Allied flak against German planes, 

that the US had VT fuzes, and he was desperate to find 
one. 

Over the next weeks the recaptured VT-fuzed shells 
were used against German infantry attached to the 
panzer armies with tremendous effect. At one point, 
General Guderian watched from the periscope of his 
tank, later reporting that ". . . every shell explosion 
from the Ami (American) artillery, every one without 
exception, was between eight and twelve meters above 
the ground; every one brutalizing and terrorizing our 
troops." During the closing days of January 1945, 
Allied carpet bombing of German forces on the Rhine 
used VT-fuzed bombs with high effectiveness, because 
even digging into foxholes was insufficient to prevent 
casualties from the elevated blasts. 

In the Philippines, upon the US invasion of Luzon, 
Japanese General Yamashita also noticed the 
American artillery shells always exploded above the 
ground, and even the mortar shells did likewise. 
Unaware of the technology of VT fuzes, he couldn't 
imagine such miraculous timing, except through the 
invocation of spiritual forces. Near the end of the war, 
Navy fighter-bombers were dropping VT-fuzed bombs 
on mainland Japanese installations, such as aircraft 
factories, electronics manufacturing plants, and 
armaments plants that had been dispersed into the 
countryside to escape the urban areas being 
systematically destroyed by LeMay's bombers. 

Figure 3. Cutaway view of DOFL fuze. The VT fuze ended up 
as one of the two 
greatest developments 
of the war, after radar, 
itself, perhaps. Without 
it, London would have 
suffered thousands of 
additional V-1 hits, and 
the end in Europe 
would have required 
many more months of 
tough fighting. German 
soldiers had scant 
respect for Allied 
infantrymen and armor, 
but the employment of 
VT- fuzed bombs, 
artillery, and mortars 
against them was the 
one Allied activity that 
genuinely frightened 
them. a 
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The Great FM Move—A Lesson in Hard Selling 
BY ED LYON 

Nearly all radio buffs know the basics of the story of the FCC's move of the FM 

band from the 40 to 46 MHz region to the present frequency span from 88 to 108 

MHz. There were many technical studies supporting both sides of the argument as 

to whether the band should be moved. 

Before the end of the Second World War, the Federal 
Le Communications Commission, having proposed 
moving the fledgling FM band from its home in the spot 
vacated by television's Channel 1 to a new band above 
88 MHz, requested that technological arguments be used 
to support the move. The impetus behind the move was 
pressure on the FCC by RCA, who wanted Channel 1 
back for television, thought to be ready for the public 
within a year or two of the end of the war. RCA did not 
abandon television during the war years, but instead, 
further developed it, financed in large part by the War 
Department. 

Largely unsuccessful television-guided "smart 
bombs" were proposed several times during 
the war by RCA, and contract R&D 
ensued, permitting RCA to gain 
valuable expertise in electronic TV 
technology. This new knowledge 
encouraged David Sarnoff, 
RCA's president, to press the 
FCC to recover the frequency 
spectrum space of 40-46 MHz 
for postwar television, 
claiming that the use of that 
spectrum for FM was ill 
advised. Sarnoff brought 
forward engineers who insisted 
that FM would not work well in 
the 40 MHz regime, but that TV 
would. 

FM radio, more accurately described as 
wideband FM radio, had been invented by Edwin 
Armstrong, and he worked tirelessly to make a success 
of it. His demonstrations of its excellent fidelity, high 
immunity from "atmospherics," and relative freedom 
from interference signals convinced the FCC to make 
room in the spectrum for FM broadcasting, and so they 
took away television's Channel 1 for this new medium. 

The Armstrong dream included using clear, noise-free 
FM radio channels to relay program material from 
station to station across the country so that AM stations 

would not have to use the expensive AT&T cables then 
in use for networking. Thus Sarnoff had an ally in the 
Bell System in his attack on FM's location in the 
spectrum. Together, AT&T and RCA conjured 
arguments against the feasibility of FM broadcasting in 
the 40 MHz region, based mainly on the problem of 
skywave propagation of radio waves. The engineering 
claim went this way: 

The relative prevalence of sunspots goes through 11-year 
cycles, as the active area on the rotating sun requires 11 
years to reappear on the earth's side of the sun. The last 
"sunspot maximum" occurred in 1936, and the next 

maximum will occur in 1947. It is expected that 
1947 will be in the postwar period when it 

should be anticipated that many more 
radio stations, including FM stations, 
would be trying to get on the air. It 

is a fact that during high-sunspot 
years, signals at frequencies as 
high as 50 to 60 MHz are 
refracted by the earth's 
ionosphere, meaning that 
these signals can travel 
hundreds to thousands of 
miles before coming back 
down to earth. 

Therefore, the FCC's plan to 
assign duplicate operating FM 

frequencies to stations well away 
from each other (for the simple reason 

that the 30 or 40 available FM channels must 
be distributed among an anticipated 500 stations) will 

not work, and stations will necessarily interfere with 
each other. With such interference, the well known but 
peculiar characteristic of competing FM signals 
"capturing" the channel according to whichever is 
stronger would make the listener go mad as the program 
would switch back and forth between two or more 
stations as their signals independently faded up and 
down in signal strengths. 

The opponents of the move argued that putting television 
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signals in that same spot in the spectrum would subject 
them to the same skywave problems, and if the FM 
listener was to go crazy, so would the television viewer. 
The FCC tried to settle the arguments in 1945 by 
commissioning what they intended as strictly technical 
studies of the effects of skywave and other multipath 
(ghosting) propagation phenomena on both FM and AM 
signals. Most of these studies did not gain much impetus 
until the end of the war, and results began to trickle in to 
the FCC about the end of 1946. 

A Bell Labs study by S.T. Meyers dug into the distortion 
that results in FM radio when the path of the signal wave 
arrives at the receiver via two or more paths 
simultaneously. Meyers saw the ionospheric propagation 
path of high sunspot years as contributing a second path 
for the signal, so he concentrated on "multipath" and the 
distortion in audio quality that can result from it. 

A dissenting FCC study by Zenith engineers Carnahan, 
Classen, and Aram, also published in the prestigious 
Proceedings of the IRE in February 1947, was 

In 1946, Zenith was producing sets cover-
ing both FM bands. 

Clockwise from top right: Zenith model 
8H034: dial detail showing broadcast and 
two FM bands; back panel detail. 

Previous page: Dial detail for Zenith 
model 12H092R showirg broadcast, 
shortwave, and two FM bands. 

immediately attacked by the proponents of the FM move. 
The Carnahan report, as it was called, examined the 
Felative frequency of signal dropouts on a pair of FM 
channels that stretched from Richfield, WI, to Deerfield, 
IL, a distance of 76 miles, one at 45 MHz and one at 91 
MHz. The report concluded that the old FM band had 
three times fewer dropouts, and remained at high quality 
91 percent of the time, as compared with the new FM 
band, which remained at the same high quality only 
35 percent of the time. 

As if to show balance, the IRE also published in the 
same issue in which Carnahan's paper appeared, an 
engineering report by Edward Allen of the FCC, 
comparing VHF and UHF propagation of controlled 
signals over a common path. Despite its benign title, the 
report actually compared 46 MHz signal propagation 
with that on 105 MHz. This report had been presented at 
the January 1945 Winter IRE Meeting in New York, and 
the IRE had already collected correspondence supporting 
and condemning the effort. 
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Allen's report took into consideration the ionospheric-
mode interference between widely separated stations 
sharing an FM channel, as well as losses through foliage 
and signal cancellation due to multipath. The report 
generally tried to remain objective, showing detailed 
results of measurements and computations at generalized 
VHF and UHF ranges of frequencies. However, the final 
conclusion was in the form of a simplistic chart showing 
comparisons of area coverage for the two FM bands. 

This simple chart is shown in the figure below. It shows 
that the primary service areas for the two frequencies, 46 
MHz and 106 MHz are nearly identical for high-power 
stations, but favor 106 MHz for low-power (presumably 
educational) stations. Finally, at the bottom of the chart, 
the extreme shrinkage of the service area due to 
ionospheric (E-layer and F-layer) interference at 46 MHz 
is shown. In the text it is pointed out that the service at 
106 MHz is unaffected by the ionosphere. 

Edwin Armstrong, Carl Jansky, Paul deMars, C.W. 
Carnahan, and Dale Pollack all wrote papers in the 
"Discussion" section condemning Allen's paper as 
essentially worthless. Armstrong, always outspoken, 
called it "engineering skullduggery," and referred to the 
ionospheric interference part of the report as ". . . an 
extraordinary piece of legerdemain. . ." Probably Jansky 
put it best when he showed that the occurrence of 
ionospherically coupled interstation interference was 
simply grossly overestimated, rendering Allen's proof 

Old FM versus new FM band comparison, 
from Allen. 
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that the effect at 106 MHz was a tiny fraction of that at 
46 MHz irrelevant. 

Later, Armstrong would report that the removal of FM to 
the 88-108 MHz band so that RCA's television system 
could reclaim the old FM band was ludicrous, because 
any disturbances in signal propagation in the 40 MHz 
band would impact video performance far more than 
audio. What he didn't say, but should have, was that 
RCA's television system was found to require FM 
signaling to carry its audio signal anyway, to avoid the 
horrendous self-interference caused by the raucous 
picture-control signals (e.g., vertical sync pulses) in the 
video channel. 

But the arguments continued. Bell Labs found 
themselves in the position of arguing against not only the 
existence of FM in the 40 MHz band, but the existence 
of FM at all. Bell had much to lose under Armstrong's 
plan to use FM radio for networking stations, rather than 
Bell System cables. 

An ill-advised paper by a pair of CBS engineers, also 
published in the Proceedings of the IRE, was based on a 
subjective study of hundreds of radio listeners. The 
conclusion was that the average listener preferred low-
quality radio sound rather than the hi-fi offered by FM. 
The letters received by the IRE berated them for 
publishing such rubbish, and another "Discussion" article 
appeared about a year later, in October 1946, 
summarizing all the major dissenting points by readers of 
the CBS article. The basic conclusion one would have to 
draw from the CBS article was that the average person 
would rather hear orchestral music on his AM table radio 
than in the concert hall itself. Even some RCA engineers 
felt CBS had gone too far with their arguments, being 
seemingly more heavy-handed than Sarnoff himself. 

Of course, we know today that neither FM nor TV uses 
the old Channel-1 part of the spectrum. The FCC, having 
stepped into a battle in which there would be no 
immediate winners, took significant abuse from the 
engineering community when the FM band move was 
made. Many people who had bought FM radios found 
them absolutely useless, and many wished they had 
bought multi-band radios so that at least some listening 
could be had after the move. Most simply wished they 
had waited until the FCC had made up its darn mind, 
before delving into hi-fi radio. For Armstrong, this might 
have been the last straw. 

Today's radio collectors place a special premium on 
radios sporting the old FM band and a higher premium 
on those made by the few manufacturers who covered 
their bets by including both FM bands in their radios.a 
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... Alan Douglas's Response 

Alan Douglas, well known radio historian 
and author, has emailed comments 
regarding the article that appeared in 
January's issue on objectivity in radio 
histories ["To Tell the Truth, or Will the 
Real History of Radio Please Stand Up?," 
Radio Age 26, 1, p. 1, if., January 2001]. 

He notes: 

I could be persuaded that Archer wrote the History on his 
own, though I'm sure he had connections to RCA, in light 
of his having broadcast a series of lectures over NBC that 
were compiled into a book. But I still want to know who 
paid for the publication of both radio books. If the 
"American Historical Society" and the "American 
Historical Company" were both incorporated, presumably 
in New York, then the Secretary of State should have 
incorporation papers on file, showing at the very least 
who was involved. 

I'm mildly curious who bought all the books originally 
too. My copies came from Indiana University, and the 
Union Theological Seminary. I wonder if they were 
distributed gratis or actually sold. A poll of present-day 
book owners might be enlightening. 

RCA is known to have used "historical" books for 
propaganda. The Electric Word: The Rise of Radio, by 
Paul Schubert (MacMillan, October 1928), has several 
pages in its generally accurate account of radio's 
development, explaining why "the Radio Corporation did 
not monopolize anything, nor could it" (p. 243). 
According to Carl Dreher in Same, an American 
Success, Schubert was a pseudonym for Pierre 
Boucheron, RCA's Sales Manager and chief press 
spokesman. 

Well, Alan has pointed to a couple good research projects: 
(1) looking into the incorporation papers of those two 
"Historical" outfits and (2) inquiring as to who owns all the 
copies of Archer's books and what the ex Libris labels on 
the flyleaves say about the original owners. Any takers out 
there?B 

A Radio Age Reader Comments. 

MAARC member Howard Sanner sent a copy of a recent 
Radio Age article to his good friend, Ross Snyder, who 
responded with some added items of interest. In turn, Ross 
sent the article onward to his old friend, a retired USAF 
colonel. 

Howard writes: 

Ross began his career as an announcer and engineer at 
several radio stations, one here in DC. Then he became 
manager of special products at Ampex Corporation. It 
was on his watch that the famous Les Paul eight-track 
Ampex Model 300 was constructed. Later at Ampex he 
was manager of the videotape operation. After leaving 
Ampex, he worked for a while at a company that made 
klystrons [varian? ed.], and finally ended up at Hewlett 
Packard, where, among other things, he edited the 
H-P Journal for a number of years. 

Ross wrote to me [Howard] as follows: 

The article you [Howard] forwarded, about WWII 
hams and radar, just came. I read it with total 
fascination. Many thanks! 

Assuming your permission, I'll forward it to my 
oldest living friend, a retired Air Force colonel. We 
met in a physics class in high school, went to 
Berkeley together, suffered through minor careers in 
the same radio stations. Mostly because of him I 
joined the (then) Army Air Forces. He went to the 
8th Air Force in Europe and miraculously lived. He 
was on the catastrophic B-17 raid on Schweinfurt in 
1943, from which one, just ONE, plane returned— 
his. As you know, I went to the Pacific. 

Until I read the piece you mailed, I knew nothing of 
German radar. What a price Germany paid for 
submitting to leadership by those ego-besotted, 
self-important fanatics! 

The radars described in the article you sent were 
predecessors of those my B-29 carried in the last 
year of that conflict. I had a commissioned radar 
operator who ran what was designated an AN/ 
APQ-13 navigational and bombing system that 
operated on 3 cm ( 10,000 MHz), far above the 
Japanese's ability even to detect it. Another wing was 
daringly denuded of all self-armament, among other 
things to increase attack speed, and equipped with 
high-resolution 1 cm (30,000 MHz) radar. In clear 
weather they could go in above the flak and bomb 
with precision. Trouble was, we didn't know that is 
the resonant frequency of the water molecule, so 
their radar couldn't see through clouds!ll 

Muchow Estate Auction Scheduled 

Lud 'Scoop' Sibley has informed us that Ralph Muchow's 
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fabulous collection will be sold. Lud writes: 

Initial word is now available on the upcoming auction of 
the Ralph Muchow estate. It starts at 4 pm on Friday, 
August 3, just hours after the Elgin Radiofest event 
closes, and includes tubes and advertising material. 
General goods start at 10 am on Saturday, then at 10 am 
on Sunday, running "until goodnight." The auction firm is 
Estes Auctions, the place that handled the Ford Museum 
sale. They plan to put out a color photo catalog (which 
may make a useful reference work in its own right). The 
exact location is unconfirmed, but said to be "Hellman's 
Hall" in Elgin. There was some talk of an earlier auction 
of lesser stuff from the estate, but again, nothing is known 
as yet.13 

For the Record 

It was very satisfying to see 80 members, guests, and the 
curious come out to the February 18 MAARC meeting on a 
very chilly day to trade radios in the parking lot and swap 
radio stories and information in the church gymnasium. 
After several months' absence, Willie Sessoms returned 
with a trunk load of nice sets he's been gathering and 
saving for us. He was back in the Show n' Tell business too, 
bringing out his beautiful GM Warwick, a set that was 
illustrated last month in Brian Belanger's fine Radio Age 
lead article on General Motors Radio. This was a real treat! 
Willie also has a GM grandfather clock radio in his 
collection, but alas, it is too big for him to haul around for 
Show n' Tell! 

What Have We Here? 

Below, left, is a picture of an object found in a flea 
market by MAARC member Scott Perry. The base is a 
solid brass cylinder with a small depression machined in 
the top center, in which is fastened a crystal of some 
sort. Two closely spaced cat-whisker electrodes, 
mounted to the Lucite piece at the top of the assembly, 
touch the crystal. Hmmm. Here are all the earmarks of 
an early point-contact transistor. Our estimate is that this 
is an experimental transistor made by a university or 
industrial lab team trying to duplicate Bardeen's Bell 
Labs work of the 1947 period. 

It may be recalled, however, that Bardeen and Brattain 

could not get their point-contact transistor made in this 
fashion to attain a gain exceeding unity until they made 
two modifications: first, they had to get an inter-
electrode contact spacing of 0.005 inch or less, and 
second, they had to get some of the gold of the 
electrodes to diffuse into the germanium crystal. They 
obtained these conditions by using a sharply pointed 
wedge of quartz having a gold stripe plated onto its 
edge. At the sharp apex they carefully cut the gold 
plating, leaving a gap in the gold stripe about 0.005 inch 
wide. Then they pressed the sharp apex into the 
germanium and fired a heavy current through the split 
gold stripe and into the germanium, diffusing some of 
the gold into the contact region. The setup looked like 
the object pictured below, right• 
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Geoff Shearer and Ed Lyon demonstrated the relative merits 
of analog and digital Volt-Ohm Meters (VOMs), Vacuum 
Tube Volt Meters (VTVMs), and oscilloscopes for checking 
voltages in old-radio troubleshooting. Ed noted that 
voltages given in Rider schematics for older sets were 
based on readings from less accurate instruments than you 
might be using today. To duplicate the Rider results, you 
might want to use a vintage VOM that is itself in good 
working order. Also, don't forget to use an isolation 
transformer to protect yourself, especially when using a 
VTVM or oscilloscope (or any time you are working on an 
ac/dc set). If both the radio and the test equipment are 
plugged directly into ac outlets, you run the risk of 
completing the line current circuit to ground through your 
test instrument probe all the way back to the power grid. 
Ouch! Deadly!! 

Rod Matzko, our Treasurer, presented the MAARC 
financial report for the year 2000 to the Board. It will be 
summarized for the membership in a future issue of Radio 
Age. The Club is financially healthy, so the Board voted to 
eliminate the monthly meeting donation of $1 per attendee 
and to increase our advertising budget for RadioActivity 
2001. Eric Stenberg is putting together the advertising 
campaign, which will include full-page ads in Antique 
Radio Classifieds for the months of April and May, plus 
several ads in the Washington Post, Baltimore Sun, and 
possibly the local Journal newspapers. We are hoping that 
our local advertising and our RadioActivity Old Radio 
Roundup event will bring out potential new radio 
collectors from the community. It should also encourage 
even more radio venders and collectors to attend 
RadioActivity this year and improve Saturday Flea Market 

- 
Mid-Atlantic Antique Radio Club 

sales, when the public is especially invited to participate by 
bringing out their old heirloom radios for free evaluation, 
appraisal, and possible repair or inclusion in our big 

Saturday auction. 

The February meeting brought in more cash from tube sales 
($61), capacitor sales ($ 152), book sales ($42), the 50/50 
drawing ($24), and the auction ($45). New members were 
signed up at both the January and February MAARC 
meetings and at the January Frostfest hatnfest in 
Mechanicsville, Virginia, where Gordon Winn represented 
the Club (see photo) and sold back issues of Radio Age.MI 

Radio Production in 1938 

The last calendar year before the radio industry saw any 
influence from World War II, 1938, might well have been 
the very pinnacle of the Golden Age of Radio. In this 
country, about 6 million radio sets were made in 1938, in 
about 900 different models. Of these models, about 325 
were consoles or chair-sides, averaging $127 each. The rest 
were table models, portables, and auto radios. The average 
price of table models was $31, but the huge quantity of 
table models sold brought the average price of all radios 
sold, including all those $ 127 consoles, to $35. To outfit 

these and many older radios, over 70 million tubes were 
made that year. One of the new radio accessories in 1938 
was RCA's immediate-playback disk recorder. This was a 
rather expensive accessory, but it allowed the home 
manufacture of disk recordings of fair fidelity and moderate 
permanency, unlike wax recordings. Within a year or so 
Wilcox-Gay would be outselling RCA about ten-to-one in 
these recorders, which Wilcox called their Recordio.III 

MAARC on the 
Road 

Our club was well 
represented at the 
recent ( February 
21) Richmond, VA 
Frostfest. held in 
the convention 
center in 
Mechanicsville. VA, 
just east of 
Richmond. The 
table shown here 
was manned by 
Gordon Winn and 
was heavily visited. 
Thanks. Gordon, et 
al.• 
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Sunday, Mar. 18 MAARC meeting at Seventh Day Adventist Church gym, 
Burtonsville, MD, 2 pm. 

Sat.-Sun., Mar. 31-Apr. 1 Maryland State ARRL Convention/Hamfest, Timonium, MD, 
Fairgrounds. Call 410-426-3378 for details. 

Sunday, Apr. 8 Raleigh, NC, Hamfest, NC State Fairgrounds, 919-872-
6555. 

Saturday, Apr. 21 Chesapeake, VA, Hamfest. Call Richard Siff, 757-485-3762. 

Sunday, Apr. 22 MAARC meeting at Sully Station Community Center in 
Northern Virginia, 2 pm. 

Sunday, May 6 

Sunday, May 20 

Sunday, Jun. 3 

Sequoia F._ 
Roaaar 

ft 

X 
Sully Station 

Community Center 

Rt• 

Rt. 50 

Willard 

Niyestfle‘CIS 

Rt. 28 
(Sully Road) 

[map not to scale] 

Greater Hagerstown, MD, Hamfest at Hagerstown Junior 
College. 

MAARC meeting at Seventh Day Adventist Church gym, 
Burtonsville, MD, 2 pm. 

Manassas, VA, Hamfest. Call Mary Lu, 703-369-2877 

Also, Breezeshooters Hamfest, Butler, PA. Call 
412-826-8006. 

Thurs.-Sat., Jun. 14-16 LadicActivitv 2C011. Same hotel as last year, the 
Sheraton College Park, 4095 Powder Mill Road, Beltsville, 
MD 20705. 

Sunday, Jul. 15 MAARC meeting at Seventh Day Adventist Church gym, 
Burtonsville, MD, 2 pm. 
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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 10th of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

Wanted. Klitzen radio made in Racine, 
WI; Crystal Radio Type A; Lewis 
radio; Radiodyne radios made by 
Western Coil & Electrical Co. of 
Racine, WI. Also, catalogs, flyers, 
brochures, and schematics pertaining 
to these radios. Clem Krivich, 627 
Monticello Dr., Racine, WI 53402; 
262-639-8395 or email celkriv@Wi.net 

Wanted. Vintage broadcast television 
camera, b&w or color wanted as well 
as any documentation. Will pay cash or 
trade. Early television receivers and 
documentation also wanted. Please 
email or call Marty Mintzell, 4900 
King Solomon Drive, Annandale, VA 
22003; 703-323-8262; email 
marty@itgonline.com 

Message. Subscribe to The Electronics 
Collector magazine. For collectors, 
buyers, sellers, and restorers of vintage 
ham equipment, tube/transistor radios 
and more. Articles/classifieds. US 
subscription $24.95. Sample free. PO 
Box 43 Live Oak, FL 32064-0043. 
rmorison@suwanneevalley.net 

Wanted. TELMACO box radio 
receiver/two stage amplifier— 
MICHIGAN two-stage amplifier-
1930 CHRONOVOX clock radio and 
SCHEMATIC for 1930/31 Zaney Gill 
Clarion with the following tube lineup 
80  45 24 27 27  27. Jim 
Wilson, 2221 Lynn Road, Virginia 
Beach, VA 23451, 757-481-6228, 
email plm007azz,q@aol.com 

Wanted. Information about M. Adaire 
Garmhausen, 3BCK, W3BCK of 
Baltimore—early 1920s through the 
late 1930s and 1940s. She was born in 
1899 and spent most of her life in 
Maryland. She became a licensed 
Amateur Radio Operator in 1919. Prior 

to this, Ms. Garmhausen worked for 
Western Union as a Morse code 
operator. As an Amateur Radio 
Operator, she became very well 
acquainted with Mr. Hiram Percy 
Maxim, one of the founders of the 
American Radio Relay League, ARRL. 
She wrote at least two articles for QST, 
magazine of the ARRL, during the 
1920s. She was very active in local 
radio clubs. Additionally, she was an 
attractive single lady in a man's hobby. 
Many young men tried to court her— 
unsuccessfully, I'm told. 

She was very talented, constructing her 
own radio station from components. 
Apparently she hung her antennas and 
did her own repair work. She wrote for 
a small Baltimore publication called 
"The Radio Condenser," aimed toward 
local Amateur Radio Operators. I have 
purchased some of her personal ham 
radio papers from an antique dealer. It 
is my intention to gather as much 
history about her as possible. This 
information will be compiled into a 
small booklet and into an article for 
QST magazine. At the conclusion, I 
will make the papers available for 
display at the Radio History Society's 
museum, if they would like to have it. 
It is my feeling that since she was a 
prominent Amateur Radio Operator 
from Baltimore, the RHS Museum is 
the place to house this exhibit. I am 
hoping to find photos of her, her QSL 
card "3BCK" or later "W3BCK," 
additional papers, etc. If anyone knows 
of surviving relatives, please let me 
know. I also need to find out if she ever 
married and had children. She was a 
friend of Elizabeth M. Zandonini 
3CDQ/W3CDQ, a young lady from 
Washington, DC. Is there anyone who 
has her biography? There may be some 

items about M. Adaire Garmhausen in 
there. I am also looking for copies of 
the publication The Radio Condenser. 
I have the December 1920 and 
February 1921 issues only. Any other 
copies would be greatly appreciated. 
Any other early ham 
radio publications or papers from the 
area would also be appreciated. If you 
don't want to part with the paper, 
perhaps I can arrange to photocopy 
them. You can contact me by email 
K2TQN@arrl.net, or by mail or 
telephone. John Dilks, K2TQN, 125 
Wharf Road, Egg Harbor Twp., NJ 
08234-8501, 609-927-3873 evenings 
7-10 pm. 

Wanted. Dial selector knob for 
Silvertone 6110 Rocket-C-1939. Will 
buy parts set if necessary. John 
DeLoria, 101 Doverbrook Rd., 
Chicopee, MA 01022; 413-593-1180. 

Sale. Many of your old-time radio 
shows are available on tape cassettes. 
You select the shows you want and 
purchase them by the hour. Fast, 
friendly service. Send for our catalog 
listing over 5,700 shows arranged by 
category and title; only $2 postage 
and handling. Erstwhile Radio, PO 
Box 2284, Peabody, MA 01960. 

Sale. Knobs, pushbuttons, and 1941-
42 Philco escutcheon reproductions 
are now available. Contact us for 
specific model numbers on 
escutcheons. Larry Bordonaro, Old 
Time Replications, 5744 Tobias 
Avenue, Van Nuys, CA 91411; 818-
786-2500; oldtimerep@aol.com or 
www.antiqueradioknobs.com  

Services Offered. Professional 
restorations for all antique table 
radios, consoles, cathedrals, 
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tombstones, battery sets, and 
communications receivers. Complete 
overhauls. Lacquer-sprayed, hand-
rubbed cabinet refinishing. Reasonable 
rates. Free estimates. UPS/USPS/ 
FedEx shipments accepted. All work 
guaranteed. Bob Eslinger, Antique 
Radio Restoration and Repair, 20 Gary 
School Road, Pornfret Center, CT 
06259. Hours: 9 am-5 pm, Tues.-
Saturday. Telephone/fax 860-928-
2628, email radiodoc@neca.com. Visit 
us in CT or on the World Wide Web at 
http://users.neca.com/radiodoc/ 

Index Available. New Index to AWA 
publications OTB, AWA Review, etc., 
1960 through Aug. 1999. formatted 
like earlier versions, but with new 
"Author" section, 63 pages, letter-size, 
over 7,000 citations, $ 12 postpaid, 
anywhere. Ludwell Sibley, 102 
McDonough Road, Gold Hill, OR 
97525. 

Wanted. Data on Stancor P8619 
transfomer, speaker/output transformer 
assembly for RCA 5T1 tombstone, 
copy or photo for back of Emerson 
EP-375 "5T1". Herman Gross, 1705 
Gordon Dr., Kokomo, IN 46902, 765-
459-8308, email w9itt@mindspring. 
com 

Sale. Solid-state amp, Avantek AWP-
400T, 10-400 MHz, 24 VDC, milled 
aluminum block, $ 10 plus S&H. 
L. Gardner, 458 Two Mile Creek Rd., 
Tonawanda, NY 14150. 

Wanted. Transistor AM radio with 
collapsible whip antenna. Make and 
model not important, but must be in 
very good working condition and 
reasonably priced. J. Lowe, 3025 
Harpers Ferry Road, Sharpsburg, MD 
21782, 301-432-2420. 

Sale. Radio and TV tubes, new and 
used. Send your want list to Don 
Smith, 2706 Cubhill, Baltimore, MD 
21234 or call 410-665-8536. 

Subscribe to Autocall, the official 
monthly publication of the Foun-
dation for Amateur Radio, Inc. Call 
John Swafford, 703-536-9537, to 
get on the mailing list. Only 8 
bucks a year. 

Sale. DuMont Model RA-346 "Ming" 
radios, clock and non-clock versions 
sold as a set, good original condition 
and working, $325. Wanted. 1950 and 
later working, unusually shaped small 
televisions with fine original cabinet 
condition. Small, lightweight, leather 
or vinyl living room chairs or similar 
doctor's-waiting-room type seating. 
Will trade for radios or consider paying 
cash. Also, rocker-gliders. Must be in 
excellent condition. Gerald Schneider, 
3101 Blueford Road, Kensington, MD 
20895-2726, 301-929-8593. 

Sale. Radios: 1920s battery sets, 
consoles, wood and plastic table 
models. Literature: books, catalogs, 
Rider manuals, magazines, etc. Tubes: 
01A, 45, 6L6, etc. Thousands of new 
and used common and scarce parts and 
parts radios. What do you need? Test 
equipment, audio items, novelty and 
transistor radios. Some lists available. 
Ray Schmidt, 2310 12th Street SW, 
Austin, MN 55912, 507-433-3250. 
Located 15 minutes east of the junction 
of I-35 and I-90 in southern Minnesota. 

Sale. Tektronix 310A oscilloscope, 
leads, no manual, $60. Simpson 260 
V-0 meter, $35. "Gelasco" portable 
Italian reel-to-reel tape recorder, 
vintage, with leather carrying case, 
mfg. by American Geloso Electronic, 
New York, NY, serial #7529, has all 
accessories, no manual, plays, selling 
as is, can furnish photos via email, 
$49. Heathkit six-meter amateur 
transceiver, "The Sixer," untested, $30. 
Krohn-Hite solid-state, push-button 
oscillator, model 4100AR, with 
operating and maintenance manual, 
produces sine and square waves 
simultaneously from 0.01 Hz to 1MHz, 
untested, $30. EICO Signal Tracer, 
Model 147A, w/manual and leads, $30. 
The following Rider Trouble Shooter 
Manuals: Volumes 6, 10, 11, 12, 13, 
14, 5, and 16 at $20 each. All items 
plus shipping. Stephen L. Bonino, 107 
Georgetown Road, Glassboro, New 
Jersey 08028, email slbon@erols.com 

For Sale. Catalins, Deco plastics from 
the ' 30s and '40s, high-color swoop 
sets of the ' 50s, early transistor sets, 
Rider on CD-ROM; all at 
RadioActivity 2001 Flea Market, June 

Radio Age Bonus Offer! 

One Month FREE for 
Early Renewal! 

If you renew your MAARC 

membership before the month 

shown on your mailing label 

(your expiration month), you 

will receive an extra month of 

Radio Age! 

13 issues for the price of 12, 

26 issues for the price of 25, etc. 

Check your mailing label and 

renew early—don't miss out! 

(Renewal notices are mailed 

30 days before your 

renewal month.) 

14-16. New sets put out every day, 
Thurs.-Sat. by Time Out of Mind 
Radio. Be there. Look for the Orange 
VW Microbus. Stop by and say hi. 
Wanted. Near-mint, mint, and NIB 
early high-quality US and Japanese 
transistor sets. Regency TR-1/-1G/-4, 
Bulova 250, Mantola, Mitchell, Sony 
TR-63 or TR-86, Hitachi 
TH-621, Hoffman solar especially 
wanted. Best prices anywhere paid for 
your exceptional quality sets. Name 
your price for Regency TR-1 in 
opalescent colors, Sony TR-33 or 
Th-55. Buying all Catalins. Mint 
National communications receivers 
very much wanted ($$$). Call 
weekdays, email, write with asking 
price; or bring to monthly MAARC 
meeting. Time Out of Mind Radio, 
Paul Farmer, 3005 School St., 
Alexandria, VA 22303; 703-960-0650; 
oldradiotime@hotmail.com 
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Amberoids 

What is the earliest Catalin radio-related item you 
know of? The first Catalin-type radio cabinets date 
from 1937-38 and were the International Kadette 
Clockettes and the Automatic Radio Tom Thumbs, but 
how about other components, like the insulators 
shown here? 

Alert reader Dan Howard found these transmitter in-
sulators matching entries in an old radio parts catalog 
dated 1936. They were called "Amberoid," and are 
believed to be of Catalin-type cast phenolics. A check 
of the Catalin Corporation blueprints from 1937 on-
ward failed to reveal these items, but there is evidence 
that Catalin made some items before 1937, just based 
on part numbers. Catalin was religious about number-
ing their arbors in chronological order, and the 1937 
items start with number 1021, while 1938's earliest 

part was numbered 
about 2100, indica-
ting a possible start 
of the numbering 
system in late 1935 
or early 1936. We 
know of cutlery 
handles and napkin 
rings dating to this 
time, for example. 
But Dan's Amber-
oid insulators just 
might be the earliest 
radio items.Z 

LadicActivítv 2001 

MAARC's Annual Radio MegaMeet! 

Don't Miss It—June 14-16, 2001 

Meet Theme: Bendix Radio 

New Activities Planned This Year 

Three-day Flea Market 

Bendix Seminar 

Three Big Auctions! 

Old Equipment Contest 

Public Invited to Flea Market, Auction, and 
Old Radio Roundup Events on Saturday 

Big Public Advertising Campaign 
Planned for Saturday 

Annual Banquet With Special Speaker 

Radio Repair Clinic 

Cabinet Restoration Program 

Meet Pre-registration Just $5. 

Cheapest Major Radio Event Anywhere!!!!! 

Mid-Atlantic Antique Radio Club 
do Paul R. Farmer 
3005 School Street 
Alexandria, VA 22303-2412 

2004-03 
Bruce Shetrone 
969 Shore Acres Rd 
Arnold, MD 21012-1724 
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