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Wunderlich's B Tube 
by Ed Lyon 

I always look into the old tube junk-boxes at hamfests, especially when the vendor has them marked "3 
for a dollar," or some such bargain price. Once, only once, mind you, I found a Wunderlich tube -- but 

it had a grid cap. I got it home and looked it up. It was a Wunderlich B tube. 

Co what the heck is a Wunderlich B tube? 
Some scrounging in the literature was 

necessary before I could get a handle on it. Finally 

I found, in the March 1933 issue of Radio 
Engineering, an article specifically about that tube. 
It seems that the "grid cap" is connected to an 

extra anode right at the top of the tube. This anode 

is shielded by a little metal cup which is connected 
to the cathode, which comes up through the center 
of the shield cup and through the center of the tiny 

cylindrical extra anode. Figure 1 shows a drawing 
of this Wunderlich B tube. Note that, aside from 
the extra anode and shield cup, the rest of the tube 
is just like any Wunderlich. 

What does that mean, you ask? Well, maybe it's 
time we see just what a Wunderlich tube is, 
anyway. More precisely, we shall look into a 

Wunderlich A tube to see what makes it tick. 
Norman Wunderlich suddenly began referring to 

his former plain Wunderlich tube as an A tube 
once the B tube came out, in 1933. 

The Wunderlich A is a combination duo-diode 
and triode, with the two diode anodes formed out 
of a pair of control grids which are part of the 

triode. The control grids are curious, because 
beside being concentric with each other and with 

the cathode and plate, they are co-cylindrical with 
each other, too. They are made up of wire rings 

welded to a post, and they inter-mesh, not 
touching each other, but adding up to form a 
tightly-spaced grid structure. Figure 2 tries to 

show this structure. 
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Figure 2. 

Grid 1 

Cathode 

Wunderlich A tube 

Individually, the two control grids act like diode 
anodes, offering full-wave rectification to the IF 
signal. (Of course, it requires a center-tapped last 

IF transformer secondary.) The two grids, acting 
in concert, however, act as a triode control grid, 
insofar as the plate is concerned. Thus the tube at 

once provides efficient detection and audio 
amplification. 

Norman Wunderlich conceived this tube at a 
time when radio circuit designers were looking for 
a good detector stage -- something to extract the 
modulation waveform from the radio signal. The 
trusty old grid-leak detector of the mid-20s 
worked well for weak signals, but overloaded 
badly on signals that had been well amplified. 
And amplification was needed to bring the radio 
signals up out of the noise. The superheterodyne 
circuit, found to be ideal for separating signals 
closely-packed on the frequency dial, also offered 
good noise suppression through its high pre-
detection signal amplification. Of course, promise 

of a very good detector had been there all along, in 
the form of the very first radio tube -- Fleming's 
diode. Only problem was its poor emission quality 
and its large inter-electrode spacing. By the time 
Wunderlich was developing his answer to the ideal 
detector problem, in 1930, cathodes having good 
emission characteristics and closely-spaced anodes 
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Plate 

or plates were commonplace, so there was no real 
reason why detector diodes weren't readily 
available. 

When the first technical articles1 appeared 
explaining the virtues of the diode detector in 
superheterodyne radios, circuit designers hurriedly 
made up their own diodes, usually out of type 27 
triodes. They used the control grid, which was 

fairly close to the cathode, as the diode's anode or 
plate, and used the triode plate as a grounded 
shield which surrounded the "diode" inside. 
Eventually, simple detector diodes emerged, two 

of the early entries being the Majestic G-2S and G-
4S, both having the shield coating on the glass. 
Grigsby-Grunow (Majestic), had pioneered the use 
of diode detection earlier, using the trusty 27, and 
was early to appreciate diode detection. 

Diode detection had been found to offer a handy 
negative voltage which was proportional to the 
average signal amplitude emerging from the IF 

amplifier. Philco saw a way to feed this averaged 
voltage back to the earlier stages of amplification 
as bias to control the amplification factor. This 
was a form of automatic leveling or automatic 
volume control (AVC), which really made the 
background noise [continued on page 8] 

I Article by J. R. Nelson in Proc. IRE, June 1932, p.989. 
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Radio Death Rays 
by Ed Lyon 

Hugo Gernsback published many magazines and books on radio, science, and science fiction. He 
certainly was one of the pioneering voices in the early development of radio and electronics, even though 
he often mixed a little science fiction in with his serious radio and science topics. The June 1928 issue of 
Gernsback 's Radio News, for example, carried an article by Joseph Riley entitled "The Radio Gun --
Silent Weapon of the Future," and that issue used a picture from the article as its cover illustration. Did 
people take those sorts of articles as fact, in those days? Maybe more than you might think 

Not many people took it very seriously, back in 
1922, when newspaper articles announced the 

invention by a British scientist of a "death ray" 
machine, especially in light of the fact that he 
wouldn't (or couldn't) explain what is was made 
of, how it worked, or what he had accomplished 
with it, so far. But six years later, Radio News 
carried an article by Joseph Riley, highlighted on 
the cover of the June issue of the magazine, about 

just such a machine, said to have been developed 
at Westinghouse by a Dr. Phillips Thomas. Riley 

described the machine as a powerful ( 15 kW) 
radio transmitter operating at a 10-cm wavelength 
(the frequency would be 
about 3000 MHz), using 
a parabolic reflector 
antenna made of wire 
mesh. 

Riley compared the 
transmitter with its 
antenna, to a spotlight 
with its parabolic 
silvered reflector, stating 
that the resulting spot of 
light could be made non-
diverging, meaning that 
if you aimed the spotlight 
at a wall the bright spot 
would be the same size 
as the reflector, no matter 
what distance separated 
the light from the wall. 
He wrote that the radio 
beam formed by the 
transmitter and its 
parabolic reflect° 
antenna would act 
exactly like the light 
beam of the spotlight, 
that is, it could be made 
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non-diverging. He added that at 15 kW power, the 
radio beam would be so very powerful that it 
would ionize the air in the beam, forming an 
ionized column reaching from the antenna to 
whatever object toward which the beam was aimed 
(apparently at whatever distance one fancied). 

But this beam was not the death ray, proper. To 
make the death ray, one needed two such beams, 
both aimed at the target. This was said to produce 
two columns of ionized air reaching from the two 
antennas to the common target. Now, Riley 
explained, these columns of ionized air act exactly 

like wires -- they 
conduct electri-
city. So, the 
trick, at this 
point, is to 
connect the 
antenna 
reflectors to the 
two output 
terminals of a 
huge high-
voltage source 
(Riley didn't say 
how high) of 
power, and the 
ionized columns 
of air would 
conduct this high 
voltage directly 
to the hapless 
target, and ---
ZAP! 

• THE RADIO GUN 
(490 fte iniaJ 

Riley suggested 
that this would 
destroy the 
wiring (including 
ignition system) 
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in a car, a truck, a tank, an aircraft, whatever the 

device was aimed at. What it would do to humans 
wasn't described -- probably to maintain 
Gernsback's standards of publishing decorum. 

All this was in 1928, and the "death ray" apparatus 

was said to have been developed at Westinghouse, 
where Ross Kilgore and his boss, I. E. Mour-
omtseff were, in fact, working on ultra-short 
wavelength radio waves. They were experimenting 
with early forms of magnetrons -- those electron 
tubes invented by A. W. Hull 'way back in 1916 in 
a desperate attempt to come up with an amplifier 
device which could skirt past deForest's patent 
claims -- hooked up as oscillators producing centi-
metric waves. The aim of these scientists was to 

produce a wide-band narrow-beam communi-
cations system, and one requirement for achieving 
the desired 10-to-20-MHz bandwidth coupled with 
a 1-to-2-degree beamwidth is to do it at very high 
frequencies. Within a few years Kilgore did 

succeed in forming narrow beams, and he set up a 

transmitter and matching receiver operating at 
about 3000 MHz, and by voice-modulating the 
transmitter he could send his voice across a 
rooftop, to a chicken-wire "mirror," where it 
bounced back to the receiver in the lab to operate a 
loudspeaker. Tilting the mirror, mis-aiming either 
the transmitter or receiver, or interposing a metal 

object all served to interrupt the voice 
transmission, showing the privacy one could 

obtain. Kilgore noted in his notebook that when 
he aimed both the transmitter antenna and receiver 
antenna at the parking lot, he got circuit closure 

(successful voice transmission) every time a car 
drove into the lot. This was in 1935, and he had 
stumbled upon radar, but nobody was interested. 

But no death ray was ever thought about in these 
microwave experiments. The Radio News article, 

on the other hand, made it appear that Dr. Thomas 
was actively pursuing the death ray objective at 
Westinghouse. Earlier, of course, at about the 
turn of the century, George Westinghouse had 

taken in a destitute Nikola Tesla, one of whose 

more bizarre ideas was to harness ultra-high radio-
frequency voltages to form a military "death ray." 
After exploiting Tesla's alternator inventions, 
Westinghouse eventually dropped his support of 
the eccentric genius, and let him take his more 
weird notions to his own lab in Colorado. 

Westinghouse never put any stock in the death ray 
then, or now, in 1928. By 1934, though, Tesla had 
again "nearly" come up with his death ray. It was 
reported in the July 11 edition of the New York 
Times as an "almost-completed" development. 

Tesla claimed to be able to harness thousands of 
horsepower of electric energy into a beam the 

thickness of a human hair, either in the atmosphere 
or in a vacuum (it didn't matter which), against 

which nothing could prevail. 

Modern-day fringe elements on the internet 
explain Tesla's development as being like the 
current "particle-beam accelerator," which has 
been a part of the anti-ballistic-missile (ABM) 
scheme since Reagan's administration. They give 

Tesla far more credit than is due him, saying he 
had perfected an electromagnetic longitudinal-
wave device which concentrated its energy 

through use of a Fresnel lens. Bunk. 

Nonetheless, some people actually believed the 

Times and Radio News articles, as well as several 
other similar pieces that appeared in Science and 
Invention and Popular Science during the thirties. 

One of these persons was Winston Churchill's 
science advisor, Lord Cherwell, whose name was 
FA. Lindemann. It was he who asked Robert 
Watson-Watt if such a ray was feasible as a 
defense (he would have spelt it defence) against 

enemy aircraft. Watson-Watt gave the problem to 
Skip Wilkins, an assistant, who worked out the 
power levels needed, and quickly came to the 

conclusion that there was no known way to 
produce enough radio-frequency power to make an 
aircraft-destroying ray. Watson-Watt and Wilkins 
discussed how they would answer Lindemann, and 
both came to a realization that a metallic aircraft 

would short-circuit the electromagnetic wave's 
electric vector, forcing the wave to bounce off the 
skin of the aircraft, anyway, so that the power 
needed to actually damage the aircraft skin would 
have to be far more tremendous than Wilkins had 
estimated. But wait. Bounce off the aircraft skin? 
Could a portion of the bounced-off wave be 

detected back at the site of the ray transmitter? If 
so, maybe the death ray device could be used to 
detect the aircraft, not damage it. Even at night, or 
in clouds. Thus was the concept of radar born, at 
least for the British, and this was in 1937. 
Lindemann didn't like the notion of radar, 
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preferring instead to see if some sort of destructive 
ray could be devised, but Watson-Watt prevailed. 
The British built Watson-Watt's Chain Home 
radar network just in time to save themselves from 

destruction by the Luftwaffe. 

The story of radar has been told before, in these 
pages. 1 The key to Allied high-powered micro-

wave radar was the 1939 development, in Britain, 
of the multi-cavity magnetron. The acme of 

wartime radar technology in Britain was turning 
this magnetron into a 10-centimeter radar 
transmitter running at several tens of kilowatts 
pulse power, exactly the power and wavelength 
suggested in Joseph Riley's 1928 Radio News 
death ray article! Did the late-wartime British 
radars ever damage an aircraft, or burn a pilot? 
Rarely. Oh, a couple times a radar set came loose 
from its mountings and fell, tearing through the 
thin skin of the Lancaster bomber that carried it, 
and I know of a pilot who got an RF burn on his 

finger when he absent-mindedly wiped away a 
cobweb that a spider had built on his aircraft's 
radar antenna. But those were hardly death rays. 

While the British went about the tasks of 
"inventing" the multi-cavity magnetron and 
exploiting it to develop very effective radar 
systems, several Japanese scientists, led by 
Shigeru Nakajima and Kinjiro Okabe carried out a 
parallel effort. They had about 15 months' lead on 
the British, Okabe having spent considerable time 
between 1934 and 1938 in America, working with 
GE's Schenectady labs in magnetron development 
and with Ross Kilgore, while Kilgore was 
experimenting with ultra-shortwave magnetrons2 
at Westinghouse as well as later, when he was 

forced to seek employment at RCA. In late 1937 
Okabe had come up with a high-powered 

multicavity (four cylindrical cavities) magnetron 
which looked very much like the illustration of 
such a device that Bell Labs' Arthur Samuel used 

in his patent of a magnetron, dated 1937. 
Nakajima, with Japan Radio Company, and 

' "The International Race for Radar," by Ed Lyon, 
published in serial form in Radio Age between 
December 1992 and April 1994 and in AWA Review, 
Volume 9, 1995. 
2 Westinghouse called their magnetrons "magnetostatic 
oscillators" to avoid using GE's Greco-Schenectady 
terminology. 
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Okabe, with Tohuku University, took their 
magnetron, classified secret, to the Imperial 
Japanese Navy and to the Army, seeking to 
develop it into a radar of some type. They knew 
of the desire on the part of radar scientists to bring 
the wavelengths of radar systems down to as short 

as possible, the ultimate aim being to make the 
radar rays behave like optical rays. 

The Imperial Navy liked the idea, but had very 

little money for such a development. Their war 
plan at the time was to destroy, preemptively, the 
enemy's naval air forces, eliminating the need for 
such a high-resolution radar. Furthermore, the 
Navy put significant stock in development of keen 
night vision, spending lavishly on creating 
flashless (rather than smokeless) powder for their 
guns, for example. The Japanese Army didn't 
understand the technology, and so they deferred to 
the German Wehrmacht for a hint as to what to 
develop. The Japanese military attache' in Berlin 
reported that in Germany, radar was in active 
development, and it was all being done between 
200 and 500 MHz, said by the Germans to be the 
optimum frequencies for radar. Okabe didn't 
argue the point, or demand to see the Germans, 
himself.3 For this we should be forever thankful. 

Japanese spies in America also reported, in 
1940, that US radar development was fairly 
mature, and that operating frequencies ran from 
100 MHz to 550 MHz, the former representing 
Army anti-aircraft search radar frequencies, and 
the latter being that of an experimental radar 
altimeter for aircraft. The Japanese Army was 
convinced. Nakajima must be crazy. But his 

In 1937 Okabe wrote Magnetron Oscillations of Ultra-
Short Wavelengths, summarizing magnetron develop-
ment up to mid- 1937, in which he showed an 
illustration of Arthur Samuel's multicavity magnetron. 
Oddly enough, Ross Kilgore was asked by the Institute 
of Radio Engineers (IRE, predecessor to IEEE) to write 
a review of this book, which he did, and the 
Proceedings published it. More oddly, practically no 
copies of this book have survived to the present. This 
author has a copy, and Ross Kilgore has the copy he 
actually reviewed in 1938. The author's copy was 
liberated from the library of General Martini, the 
Luftwaffe officer-in-charge of German radar develop-
ment. The library card in the book indicated that 
nobody had ever checked the book out of his library 
during the war. Another thing we can be thankful for. 
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device actually did make high power, and at 10-
centimeter wavelengths. Aha! Could he goose it 
up to maybe ten times the power level he had so 
far achieved, and concentrate it in some sort of 
beam, so as to kill the enemy with it? Or damage 
the enemy's aircraft? In other words, make a 
death ray? By war's end, Japan Radio Company 
scientists were able to make a 130-kW magnetron 

operating at 4.6-centimeters wavelength. 

The outcome was pathetic for the Japanese. 
While their Navy eventually conceded that the 
microwave radar scheme of Okabe, Nakajima, and 

Yagi was quite good, they never pressed for a full 
effort, and got by with crude two-horn-antenna 
radars for their surface ships and submarines. 
Although designed for detection of enemy ships 

(and having no elevation-axis beam steering), 
these could detect aircraft at about 12-15 miles 
range, which granted not quite sufficient warning 

for the escape of a submarine, and it was also 
insufficient for getting a warship into full battle 

readiness. But it was warning. Meanwhile, the 
Japanese Army had 200-400 MHz radars built for 
their anti-aircraft batteries, and continued a low-

budget effort at making bigger and bigger 
magnetrons, trying vainly to get to a million watts 
so as to claim to have a working death ray device. 
Their 100-kilowatt units did, in fact, kill nearby 

birds and rats, and it burned out radio circuits that 
fell into its gaze. But it bounced harmlessly off 

aircraft skin, causing damage only at very short 
ranges (a few tens of meters) when an aircraft 
radio antenna got in the way, and had its insulators 
burned. 

More significantly, the Japanese wartime death 
ray effort diverted capable scientists and engineers 
away from successful radar work in Japan, thus 
saving many American aircraft and lives, and 
shortening the war. We tip our hats to Joseph 

Riley, the 1928 Radio News columnist, just in case 
he was partially responsible. 

By Way of Explanation 

Your editor received several notes from Radio Age readers who expressed surprise, amazement, or 
dismay at something Ed Lyon had included in his November 1999 Radio Age article, "El Alamein, 
Before and After." The sentences which caught all the heat were: 

"...Here, Roosevelt leaned strongly on Britain's side, while some of the military leaders 
in America were not so sure what side they should favor. They admired the apparent 
efficiency of the Wehrmacht but showed concern about the bizarre practice on the part of 

German generals to suck up to Hitler, competing fiercely for his attention and favor..." 

Those readers couldn't believe that American 
military men could possibly even remotely 

consider siding with a dictator like Hitler, "... in 
light of all his atrocities..." Well, the time period 
in question was 1939-1940, and at that time, no 
known US military leader had any knowledge of 
Hitler's past or future atrocities. The Nazi 
propaganda ministry was very efficient, and the 

invasion of Danzig and Poland, for example, had 

been blamed on "... the refusal or inability of the 
Polish government to stem the cruel treatment by 

Bolshevists of German citizens innocently 
attempting to eke out a living in those places..." 

The invasion of Bohemia was similarly blamed 
on Sudeten German citizens' mistreatment by 
Czechs. To our military people it looked like 
more of the old Balkanized Europe of the turn of 
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the century, with everybody lashing out at 
everybody else. The failed 1937 attempt by 
Roosevelt to oust his conservative enemies in 

Congress had lowered his own status, and made 
his pro-England rhetoric seem like some sort of 
war-based effort to catch up with Hitler, 
economically. Then the 1938 alliance between 
Hitler and Stalin surprised everyone, indicating 

that, finally, except for the obvious danger to 
Poland, Europe might see stability. 

Remember also that up until 1940, there had 

been regular exchange visits of both Japanese and 
European (including German) military and 
Government officials to US military bases and 

defense industry plants. Many Luftwaffe aircraft, 
like the Junkers 52 transport and the Focke-Wulf 
200 Condor, started their lives with Pratt & 
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Whitney engines and Hamilton-Standard propel-
lers, and licensing agreements were made so that 
Daimler-Benz and Nakajima could build the 
engines for the Luftwaffe and Japanese Navy. 
These exchange visits augmented the War 
College's assignments to young US officers to 
"...read and understand the backgrounds and 
methods of all potential adversaries' military 
officers, to include those of Britain, Germany, 
France, Russia, China, and Japan." 

It must be remembered, also, that during the 
period up until Roosevelt recalled the Ambassador 
to Germany in 1938 the US military saw the 
activities of the German military through the eyes 
of the US Embassy in Berlin and the military 
attaches assigned there. To gain an appreciation of 
what the US ambassador to Germany, William E. 
Dodd, could see of Naziism it is useful to read the 
dispatches sent by Dodd to Roosevelt. Dodd 
writes that he was aware of complaints by many 

anti-Nazi merchants, politicians, and academics of 
cruel mistreatment in jails and concentration 
camps by the SA and SS brown-shirts (official as 
well as unofficial Nazi troopers), who were not 

connected with the German army. On the other 
hand, Dodd also wrote of the efforts of Rudolf 
Diehls, the head of the Gestapo, to close the jails 
and concentration camps of the SA and SS, and to 
arrest their operators. These seemingly contra-
dictory activities on the part of the Nazi police 
hierarchy, brutality to political outcasts by the SA 
and SS and arrests of SA and SS officers by the 
Gestapo, were seen by Dodd as evidence of a 
police state out of control. What he didn't realize 
was that Hitler thrived on this sort of chaos. What 

the US military attache realized was that their 
counterparts in the German armed forces seemed 
to be in a lower caste than were the thugs in brown 
shirts; as a result the German general staff was 
seen constantly to be trying to curry favor with 
Hitler, in a vain attempt to elevate the status of the 
army and navy. 

It was the sudden sweep westward by the 
Germans, into the Low Countries and France, that 
finally galvanized the whole of America to be of 
one mind — and lend-lease plus a massive military 
and industrial move to a war footing was the 
result. 

Wunderlich B... [continued from page 3] 

disappear. The development of variable-mu tubes, 
like the 58, 39/44, and 78 came along quickly, as a 
way of making AVC really work well. 

Wunderlich saw the advantage of full-wave 
diode detection as a way of effectively doubling 
the frequency of the IF amplifier, insofar as the 

spectral separation of voice and music from the IF 
carrier was concerned. Remember that in those 
days, typical IFs were about 175 kHz, and some 
radios got by with 115 kHz IFs. By using full-
wave diode rectification of the IF signal, 
Wunderlich sought to raise the selectivity and gain 

of the last IF stage. Others had pointed this fact 
out, and in the four years elapsing between the 
appearance of the Majestic G-2S and the 
ubiquitous 6H6G, both of them dual-diodes 
suitable for full-wave detection, several multi-
function tubes, comprising dual diodes and triodes 
in one envelope, emerged. Probably the first of 
these was the type 55, first used in late 1931 in 
Insuline's Model SC radio. Marketing of the type 
55 didn't start until about May 1932, however. 

Meanwhile, Wunderlich had his teething 
problems with the new tube, and it wasn't until 
mid 1932 that Arcturus brought out their first 
production of what we now call the Wunderlich A. 
A few months later, a model of the tube made for 
automobiles (heater at 6.3 V instead of 2.5 V) was 
on the market. What timing! The type 55 won the 
sales contest, hands down. Very few set 
manufacturers used the Wunderlich or its 
equivalents. Ironically, some manufacturers 
actually copied the Wunderlich (Sparton 69 and 
70), and these tubes also failed to capture any 
market. E. H. Scott, who hit the high-end market 
with his All-Wave 23, used a Wunderlich A in the 
initial production, then quickly switched over to 
the type 55, and issued instructions as to how to 
get the set converted to the 55. 

So, that's what happened with the original 
Wunderlich tube. The type B tube, also destined 
for neglect by the radio circuit designers, added 
another anode, completely separate from the grids 
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or main plate. Wunderlich points out in his Radio 
Engineering article that by letting the grids act like 
diode anodes, as in the original Wunderlich, this 

tube can allow the triode action serve to amplify 
the AVC voltage developed by these grids, while it 

also acts as the audio amplifier. The little anode 

added to the tube followed the cathode's negative 

excursions, and was thus used as a one-way valve 
to feed the amplified AVC voltage back as bias to 
the earlier stages. Wunderlich was proud of this 

MAARC YOUR CALENDAR 

Sun., Jan. 16 

Sun., Feb. 20 

Sun., Feb 27 

triple-duty he extracted from his new tube, and 
thought the circuit, shown below, was the latest 

thing in radio design. But alas, he pointed out, the 
tube was not yet readily available, but don't 

despair. If one is careful with the design of the 
radio bias supply section, one can actually get by 
without this added anode, says Wunderlich, and he 
showed another way to get the same amplified 
AVC, with the old Wunderlich A tube. Methinks 

Norman shot himself and his B tube in the foot. 

Wunderlich's radio circuit using the new ( 1933) B tube 

MAARC meeting at the Seventh Day Adventist Church gym, Burtonsville, MD, 2 p.m. 

MAARC meeting at the Seventh Day Adventist Church gym, Burtonsville, MD, 2 p.m. 

Annual Vienna, VA, hamfest, Winterfest, Annandale, VA 

Sun., Mar. 19 MAARC meeting at the Seventh Day Adventist Church gym, Burtonsville, MD, 2 p.m. 

Sat., Sun., Mar. 25-26 Baltimore Hamboree/Computerfest, Timonium, MD, Fairgrounds 

Sun., Apr. 18 MAARC Northern Virginia meeting, Sully Sta. Community Center, off Rte 28 between 

Rte 50 and Rte 1-66, 2 p.m. 

Sun., May 21 MAARC meeting at the Seventh Day Adventist Church gym, Burtonsville, MD, 2 p.m. 

Thu.-Sat., Jun. 15-17 Radioactivity - 00, Sheraton-College Park Hotel (same hotel as last year) 
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That Radio has How Many Tubes? 

by Ed Lyon 

A consistent advertiser in magazines during the 1930s was Midwest Radio, of Cincinnati, Ohio. The ads 
generally boasted about the high tube count in Midwest radios, and the guys who worked in the radio 

repair racket .. er a .. business knew that the same performance could be got with far fewer tubes. 
Midwest, and many others, as well, were emulating others catering to the upper crust, like Scott, Silver 
Marshall, Lincoln, and Zenith, all of whom equated high tube count with high performance. 

Back in 1924, when the first superhet radios for 

the consumer hit the market, they had 6 or 8 tubes, 
and ran on batteries. Then the radio magazines got 
hold of the superhet idea, and published schematic 

and hook-up diagrams for the enthusiast, typically 
offering better performance than with the "legal" 

sets by RCA. These kit-sets often had from 8 to 
14 tubes, and again ran on batteries -- lots of 
batteries. In the same time period, however, 

competing circuits, like Hazeltine's Neutrodyne, 
being marketed by about 14 licensed companies, 

were boasting that they performed as well on five 
tubes, at a correspondingly reduced cost of 
operation. 

Who was correct? Did the superhet, with its 
minimum of 6 tubes (two of them reflexed) or 8 
tubes (straight, un-reflexed) really perform all that 
much better than the 5-tube Fada or Freed-
Eisemann Neutrodyne? The answer is: not much 
better. The early superhets radiated their local 
oscillator signals, like little transmitters, and most 
stations could be tuned in at several places on the 

dial. They did, however, have better station 
selectivity; by the end of the decade, with the 
proliferation of radio broadcasting stations, the 

superhets of the time were better able to separate 
closely-packed (frequency-wise) stations in 
congested areas like New England, New York 

City, and Chicago. But even after "socket power" 
came into its own, after 1927, and RCA was 
offering the Radiola 60, its nine tubes had only 
marginally better basic sensitivity than many 5- or 
6-tube sets of the period. 

Why so many tubes? Well, in those days, all 
they had were triode tubes, and not very good ones 

at that. The Radiola 60, for example, used type 
227s throughout, except for the power rectifier and 

power output tube. These tubes performed pretty 
miserably as amplifiers, and very miserably as 
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heterodyne converters, the two key elements of the 
superhet. Not until multi-grid tubes like the 224, 

235, and 551 came along did the superhet really 
start to show performance with five or six tubes. 

It is because the total amplification required in a 
superhet is great and the per-stage amplification 
factor of a 227 triode is so very small that the 

Radiola 60 needed to have many tubes, whereas 
with the tetrode or pentode, the per-stage 
amplification could be boosted to ten to a hundred 
times that of the early triode. 

By 1933, with the Great Depression in full 

swing, the trend was toward fewer tubes at lower 
cost, and the performance per tube was forced to 

be high. This is when the pentagrid converter and 
high-performance pentode amplifiers came into 
their own, and high-power audio output pentodes 

could fill a room -- even fill a house -- with music 
or the home-town baseball game broadcast, with a 
five-tube receiver. As the Depression progressed, 
ever so slowly, into the pre-war era of 1937-41, 

the five-tube "All-American-Five" circuit using 
two multi-function tubes ( 12SA7 pentagrid 

converter and 12SQ7 triode-plus-duo-diode 
detector/audio amplifier) became almost the 

standard of the industry. During the depths of the 

depressed economy, several sets (Philco 80-series, 
for example), got by with four tubes, by bringing 
in a little regeneration to boost the amplification 
factor. 

But this was for the common folk. In National 

Geographic Magazine and Fortune, during the 
same period, E. H. Scott advertised his 15-, 16-, 

and 23-tube radios, bragging about how they bring 
in broadcasts from all over the world and provide 
quality audio for "the discerning listener" -- with 
deep pockets. No doubt about it, these Scott 

radios were good performers. Augmenting their 
basic superhet circuit they added one or more 
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tuned radio fre-
quency (TRF) 
amplifier stages 
ahead of the het-
erodyne converter 
and added another 
amplifier stage or 
two in the inter-
mediate-frequen-
cy (IF) section. 
Then, in the audio 
amplifier part of 
the radio, the en-
gineers pulled all 
the stops. There 
we find push-pull 
parallel output tri-
odes driven by 
several other tri-
odes. In Scott's 
23-tube All-Wave 
set, there is even 
a neon lamp bulb, 
used in the circuit 
as a voltage 
regulator, and it 
scores as a 
"tube." For Scott, 
the number of 
tubes advertised 
was associated 
with the claims 
for long distance 
broadcast-band 
reception. Figure 
1, for example, 
shows a Scott ad 
for his Philhar-
monic, sporting 
24 tubes exclu-
sive of the audio 
and power supply 
sections, which in 
some configura-
tions had an 
additional six or seven 
Lincoln and Silver Marshall radios also tended 

to use many tubes, often 10 to 14, in their high-end 
series. As in the case of Scott, not many of the 
tubes used could have been eliminated through 
circuit design with that end in mind. The Lincoln 

Figure 1. E. H. Scott ad for a 24-plus-tube radio 

NO OTHER RADIO IN 
THE WORLD HAS ALL 

THESE FINER FEATURES 

1. Built from such high quality 
parts that they are guaranteed 
against defects or breakdown for 
FIVE FULL YEARS—instead of the 
usual 90 days. 

2. Guaranteed to outperform any 
other radio in the world. Built in 
limited numbers by highly skilled 
technicians with years of •pe-
ci•lized experience in making fine 
laboratory instruments. 

2. Affords the listener at least 
TWICE the tonal range he has 
been accustomed to hearing. 

4. Reproduces your selection of 
recorded music through the loud 
speaker system with a naturalness 
which In every way equals that 
of a fine High Fidelity studio 
broadcast from a nearby station. 

S. Can be adjusted for the pur. 
chaser's own location character. 
loties within certain broad limits. 

S. Electrical interference and 
static can be reduced, compen-
sated for, or often almost entirely 
eliminated. 

7. Incorporates auxiliary controle 
so operator can improve the qual-
ity of many records or radio trans-
missions to adjust tone to suit his 
taste and acoustical properties of 
the room. 

8. About two to three times as 
selective as the average radio 
receiver. 

9. Incorporates such high sensi-
tivity that it brings In distant 
foreign stations which are often 
beyond the receiving range of or-
dinary receivers. 

10. So accurately calibrated, ad-
justed and tested that it Is widely 
used by leading universities. 
broadcasting stations and scien-
tific lab irs where extreme 
precision is imperative. 

11. Incorporates modern f mprove-
meats used in fine radio PLUS 
patented features of our own 
laboratories not found In home-
type receivers. 

12. Backed by an Orgeolo•tiOn 
having over 600 specialized expert 
service and installation engineers 
located in nearly every part of 
the United States. 

THE SHERATON . . . one of 
many distinguished Scott Custom 
Built Cabinets with special acous• 
tical properties. 

CLEARER, Quieter RECEPTION 

The Result of 6 
NOISE REDUCING SYSTEMS 
Man v kinds of disturbing "noise." in radio and recorded 
music have been greatly reduced in the Custom Built 
SCOTT. Distant American and Foreign programs can 
now be thoroughly enjoyed. Surface noises have been 
removed from record reproduction without affecting 
tone at normal volumes. 

"THE WORLD'S FINEST RADIO" 
The precision built Scott is generally acknowledged 
"the world's finest radio." Because sold direct from our 
Laboratories only, it costs little more than many re-
ceivers made in «factories by mass production methods 
and sold through jobbers and dealers. Noise reduction 
is only one of many amazing Scott features. Get all the 
farts. Mail the coupon, today! 

M MIL THE COUPON ... CET SPECIAL OFFER! 

E. H. SCOTT RADIO LABORATORIES, INC. 

4404 Ravenswood Ave., Dept 24C40, Chicago, III. 

Send all facts, special offer, order blank, and Scott Record. 
Review. No obligation. 

Name 

Street 

City     Slate   

STUDIOS: NEW YORK, CHICAGO, BUFFALO, DETROIT, LOS ANGELES 

tubes. 
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and Silver Marshall radio designs were made early 
in the period, before multi-function tubes were 
available, and only Scott survived the whole 
period leading to the second world war. But 
several other radio manufacturers could see a 
market for what would pass as high-end radios, 
based mainly on tube count. 
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Midwest Radio, who began selling inexpensive, 
simple radios in the early 1920s under the Miraco 

(for MIdwest RAdio COmpany) label, did most of 
their business by mail order. By 1935, they were 
selling large sets, often in console cabinets, 
through magazine advertising, and the tube count 

began to climb. Figure 2 shows a tiny Midwest ad 
from 1938, trying to push a 14-tube radio, and in 
the ad they mention radios with up to 17 tubes. 

The 14-tube set pictured is interesting, in that it 
seemed to use separate tubes where multi-function 

ones could have worked well, possible improved 

performance, and would have reduced the tube 
count considerably. The tube rundown for this 14-

tube set is: 6A8GT converter, 6P5G local 

oscillator, 6K7GT IF amplifier, 6P5G diode-
connected detector, 6P5G audio amplifier, 6P5G 
phase splitter, and push-pull 6P5G-plus-6AC5G 
direct-coupled audio output stage, two type 80 

rectifiers, and a 6P5G driver for the 6AF6G tuning 
eye tube. Did you count them? Seven 6P5Gs. 

The first 6P5G, used as a local oscillator, is 
completely superfluous, since its associated 
6A8GT converter already contains a triode 

oscillator section. The next two 6P5Gs could be 
replaced by a single 6R7G. The phase splitter I 
have no quarrel with. The output tubes, 
comprising two 6P5Gs and two 6AC5Gs in the 
strange direct-coupled setup also used for a short 
time by Zenith, GE, and the Sears, Roebuck and 

Montgomery-Ward suppliers, can produce about 8 

watts, maximum, and could be replaced by two 
type 42s or 6F6Gsl. Figure 3 shows the schematic 

of a single-ended version of this direct-coupled 
output stage. The 6AF5G-plus-6P5G tuning eye 
combination could be replaced by a single 6G5, of 

course, and the two type 80s could be replaced by 
a single 5Z3. These simple substitutions would 
reduce the tube count to 8 tubes, rather than 

Midwest's 14. Could Midwest really sell a mail-
order radio chassis with 8 tubes for the same 
$19.95? Probably not, so that's why they used 14 

tubes -- trying to mimic E. H. Scott, perhaps? 

' The January 1938 issue of Radio-Craft described the 
combination of the 6AC5G and type 76 (non-octal 
predecessor to 6P5G), on p.432, as offering "...a low-
cost method of increasing the number of tubes in a 
set..." The article added, "Many set manufacturers 
have increased the number of tubes in certain models to 
secure greater sales appeal..." 

PUT THIS NEW 

114.Tubetw 
T easy T'S 

to put this big 

nwidwe 14-itduwbeestwochrli-s In  CHASSIS IN YOUR CABINET 

your cabinet and get 0,4 — 
exciting world-wide recep- 741 95 

tion. Midwest 
makes a radio 
to suit every 
purse. . 6-tube 
to 17-tube, 5-
band models. 
Prices start as low as $ 10 . 9 S. 

AA, Mach As 
$40 TRADE . IN ALLOWANCE 
— . on the beautiful 17-tube, 5-band 
Model "D" shown on left. 
Money-backEASY TERMS  guarantee. Write 
for new FREE 1939 catalog. 

MIDWEST RADIO CORPORATION 
Dept.11-KK Cincinnati, Ohio 

COMPLETE 

WITH TUPES AND SPEAKER 

I wondered what the 17-tuber mentioned ill the 

Midwest ad could have used. I looked it up in 
Rider, and found the Model 17-39. Here, though, 
was the promise of better performance. This 
model continued to use the strange output tube 
combination2, but had a real 6L7G mixer (in place 
of the 6A8GT pentagrid), which actually required 
a separate triode oscillator, and this oscillator had 
a 6SJ7 reactance tube across it for automatic fine 
tuning. Of course the reactance tube required a 

6116 discriminator, accounting for another tube, 
and the radio uses additional RF amplifier and IF 
amplifier stages, accounting for two more tubes. 
So the Midwest 17-39 turned out to be a quality 
radio, with not too much tube-count padding, 
compared to the 14-tube set advertised. 

A year later, Midwest came out with their 5-band 
Model 12-40, which got exactly the same 
performance as the 17-39, but with 12 tubes. 
Gone was the strange direct-coupled output stage, 

and in its place was a very ordinary pair of 6V6Gs, 
in push pull. Gone also was the tuning-meter 
driver triode tube, whose purpose was completely 

usurped by the 6SJ7 automatic tuning tube. In that 
same year, Midwest advertised their "Regal" 

2 Late in 1939, tube manufacturers introduced the type 
6N6G, which had both the 6P5G and 6AC5G com-
ponents in one envelope, already interconnected. 
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receiver, touting 22 tubes. Four of these tubes (two 
5W4s and two 2M2s) were used in a peculiar 
volume expander in the speaker circuit.' This 
radio had four of the new 6N6Gs in parallel-
connected push-pull, had a 6L7 variable-mu 
volume control, a 6J7 squelch tube, a separate 6K7 
AVC amplifier, and a "tun-a-lite" control tube, 
used to operate a tuning lamp to indicate sharpest 
tuning. Here, as with E.H. Scott's All-Wave set, 

there were few tubes one could eliminate through 
conservative design. This was an actual luxury 

receiver. It also cost considerably more than 
$19.95. Perhaps by 1940, the tube count war had 

waned. 

But Midwest was not alone in this business of 
inflating the apparent quality through stuffing in 
added tubes. I always wondered why many of the 
1938 and 1939 Zenith robot-dial radios used 6H6 

diode detectors and separate triode audio amplifier 
stages, when a single 6Q7 or 6R7 would have 
worked as well, or better. Zenith's higher-end 
radios of that period, using chassis 1207 or 1503, 
had 12 or 15 tubes, respectively, also inflated the 
tube count actually needed by three or four. At the 
top of Zenith's line was the Stratosphere, with a 
2501 25-tube chassis. Here, though, about half of 
the tubes, including eight type 45s, two type 42s, 
and the type 79 driver all help make up the push-
pull audio output amplifier, and have little to do 
with the radio, itself. This massive audio ampli-
fier rivals many P.A. systems in power output and 

fidelity. 

3 See Brian Belanger's article on Crosley's version of 
this expander, "The Crosley Auto Expressionator and 
Phantom Conductor," in Radio Age, Jan. 1998. 
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Allied Radio and Continental both sold radios 
claiming 19 tubes (and they were identical AM8 
chassis), and in this radio a good number of the 
tubes were consumed in the audio output 
amplifier, as well. Garod tried valiantly to match 
the Zenith Startosphere's style, in their "Twenty 

Grand" radio, sporting 20 tubes, 8 of which were 
in the push-pull parallel type 45 audio output 
stage. Outdoing themselves though, Garod 
produced a few of their Model 5240 deluxe 5-
band' radios, with 24 tubes. This circuit was a 
radio engineer's dream come true, and the 
serviceman's worst nightmare. 

Here, only four of the tubes were in the audio 
output stage, all 6L6Gs. In this radio there were 
only a few superfluous tubes, by count. This 
circuit had a separate IF amplifier for the 
automatic frequency control, a separate bass audio 
amplifier stage, and paralleled 6C5Gs plus a 6R7G 
as drivers for the four 6L6G in the output stage. 
Here the 6R7G fed in the boosted audio bass notes. 

There was also a 6K7G "ATC" tube whose 
function seemed to be to provide further automatic 
volume control bias to the output IF amplifier, as a 
function of the audio voltage amplitude. A little 

self-test feature was even included: a beat 
oscillator designed to allow user-alignment of the 
automatic frequency control, actuated by a push-

button. 

Philco, RCA, and Stromberg-Carlson made a few 
models having high tube counts, but, as in this 
Garod 5240, most of these radios were high-

performance sets, with plenty of bells and 
whistles. So, while Midwest acquired a reputation 
for inflating the tube count to falsely mimic 
quality radios, they, along with most other 
manufacturers, soon began adding real added 
features to the radios as the customers got wise. 

But, let's face it, practically every radio maker in 
the 1930s tried to boost the tube count in some 
models, strictly for the reason that more tubes 
made the set seem to be of higher quality. If they 
hadn't, type 6H6 tubes today would be as rare as 

WD-1 1 s. 

° The 5240 covered three shortwave bands, the AM 
broadcast band, and a longwave (European broadcast) 
band. 
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Ads free of charge to MAARC members. 

Please, one ad per member per month, limited 
to 100 words. All ads subject to editing. Ads 

will not be repeated unless resubmitted. Send ads 
to editors, whose addresses are on page 2. Usual deadline 
for receipt of ads is the 10th of the preceding month. 
No phoned-in ads, please, but e-mail is welcomed. 

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 
5700 shows arranged by category and title; only 

$2.00 postage and handling. Erstwhile Radio, PO 
Box 2284, Peabody, MA 01960. 

WANTED: We need the radio chassis and speaker 
for a Stewart Warner console, model # R 1264 A, 
or chassis # R 126. Mr. & Mrs. L. M. Page 

4138 North Hwy. 41, Mullins, SC 29574-9359 
843-464-6887. Pagehaven@aol.com. 

FOR SALE: Galena crystal radios and parts to 
build your own. Len Gardner, 458 Two Mile 
Creek Road, Tonawanda, NY 14150. 

SERVICES OFFERED: Professional restorations 
for all antique table radios, consoles, cathedrals, 
tombstones, battery sets, and communication 

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, Pomfret Center, CT 06259. Hours: 
9 a.m. - 5 p.m., Tues.-Saturday. Telephone/fax 

(860) 928-2628. E-mail: radiodoc@neca.com. 
Visit us in CT or on the World Wide Web at 
www.neca.com/radiodoc 

SALE or TRADE: 25 Emerson U.S. tubes, all new 
in original cartons, one each of the following 

types: 2AQ3, 6AF9, 6ACIO, 6B10, 6BK4/6EL4A, 

6BQ6B/6GW6, 6EM5, 6JN6, 6JE6C/6LD6, 61CD6, 
6KV6A, 6LE8, 6LU8, 8BU11, 8CB11, IIBT11, 
12CL3, 13EM7, 16KA6, 17BF1 I, 24JE6A, 24JZ8, 

31JS6A, 40KG6A/PL509, and 3AT2A. Total net 

value is $265.90. Sold or traded as one lot for best 
reasonable offer including shipping/handling. Cash 
deal in US funds. Interested in trade for men's 
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pocket watches such as Walthan, Elgin, Hamilton, 

etc. (Working not important but must be 
complete.) Or, other trades? Ernest D. M. Yeaw, 

1128 Hwy. 6, RR #3, Tatamagouche, Nova 

Scotia, Canada BOK 1VO, (902) 657-2554. 

Wanted: set-up data for pre-octals, any calibration 
data, cross-references to other Hickok tube testers 
for the Hickok 533 DM. Charlie Scarborough, 

616 N. Emerson St. Arlington VA 22203-1406 

For Sale: RCA Master Voltohmist, WV-98A, 

$35.00; Leader oscilloscope, 5". Model LBO-511 
(no leads/manual), like new, $40.00; Tektronix 

oscilloscope, 561-A (very good cond.), with leads, 

but no manual, $60.00. Simpson 260 VOM meter, 
$35.00; Cornell-Dubilier decade condenser boxes 

and decade resistors, $ 12.50 each; Jackson tube 
checker, Model 103, $40.00; Lafayette signal 
generator and tracer, Model 103 (untested), no 
manual, $25.00; Two used (good) crt's, 8DP4 & 

5AQP1A, both $20.00; RCA TV/FM sweep 

generator, Model WR-69A, $25.00; Dial Cord 
stringing guides, DC- 1 & DC-2, (copies), $ 15.00; 

three catalogs: Allied 1970 & 1971, Lafayette 

1971, no tears or missing pages, all three $20.00. 

All items plus postage. Stephen L. Bonino, 107 
Georgetown Road, Glassboro, N.J. 08028; 856-
881-0244 email: slbon@erols.com 

Wanted: Zenith Trans-Oceanic R520/URR Brown 
military radio to buy or trade. John Filippelli, 

7950 Tamoshanter Glen, Glen Burnie, MD 
21061; 410-760-2265; email: tea380@aol.com 

WANTED: Good escutcheon for Philco 42-355 or 
42-390 (9 pushbuttons); also an original or tracing 

of the back for an Emerson EP-375 ("5+1"). Send 
SASE for paper list. Herman Gross, 1705 

Gordon Dr., Kokomo, IN 46902; (765)459-8308. 
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MORE ADS 

FOR SALE: Rider on CD-Rom. All 23 volumes, 

unabridged, with full index. No hassle zoom and 
print clear copy of any schematic. Five CD set new 
in wrapper, $249. ppd. 
WANTED: NIB, mint and near-mint transistor 

sets, 1954-1962. Best prices anywhere paid for 

exceptional quality. Average condition sets also 
needed. Especially want Bulova 250, 620; Candle 

TR8; high-end Crown; Emerson 555, 849, 888, 
911; Hitachi TH-621; Hoffman solar; Mitchell 

1101/2/3; Mantola M4D; Realtone 801; 861/8611; 
1088; all Regency; Sony TR-33, -55, -63, -72, 
Zenith R500H. Call wkdays; email; write; or see 
me at monthly MAARC meeting. Paul Farmer, 
3005 School St., Alexandria, VA 22303; (202) 
863-3671; oldradiotime@hotmail.com. 

SALE: Sutton booster converter, Model 22B, 

great cosmetics, no cracks, $25; RCA 12X2, ivory 
Bakelite, with handle and back, no cracks, $30; 
ECA portable AM/SW 7-tube radio, RMA code 
165, excellent cosmetics, battery-ac-operated, $65. 
All above plus shipping. Kenneth Miller, 10027 

Calvin Street, Pittsburgh, PA 15235; 412-242-
4701. 

WANTED: Chassis and speaker for Sparton 15 
radio. Will buy entire radio, if necessary. Ken 
Frankenberry, 410 Sadler street, Point Marion, 
PA 15474; 724-725-5776. 

SERVICES WANTED: Looking for recom-

mendation of qualified and competent service 
person adept at repairing vintage and collectable 
turntables. Referrals convenient to the Baltimore 
area preferred. Steven Hanzlik, 3514 Moultree 
Place, Baltimore, MD 21236; (410) 882-8009. 

SALE: Heathkit Ai-53 hi-fi 4-tube AM tuner, 

brown crackle metal cabinet, mint condition, $25; 
"Trio" Model 350G 7-tube AM-FM tuner by 
American Trading Co., less cabinet and speakers, 
otherwise mint, $35; Heathkit AA-32 stereo hi-fi 
5-tube amplifier, brown crackle metal cabinet, mint 

condition, $35; Pioneer SA-301 stereo hi-fi 
amplifier, silver-finish metal cabinet, $35; Sanyo 
DCX-2300K IC solid-state AM-FM receiver in 
walnut-finish wood cabinet, $45. All above 
untested; all in US funds, shipping included. 
Ernest D. M. Yeaw, 1128 Hwy 6, RR 3, 

Tatamagouche, Nova Scotia, Canada BOK 1VO; 
(902) 657-2554. 

SALE: Fada Model 20, 7-tube set, VG condition, 
$85; Bristol Super-C horn speaker, works, $50; 
Radiola AG814 loop (barrel-shaped) antenna, 
$100; Autocrat small 4-tube cathedral radio, VG 

condition, $85; Philco 42-PT7, $20; Emerson 535, 
$20; AK33 with tubes, $80; Emerson 440 curved-

front radio, $65; Zenith 7H920, $40; RCA 65X2, 
$20. All above plus shipping/handling. Wally 

Worth, 2 West Elm Avenue, Wollaston, MA 
02170; 617-479-4512. 

WANTED: Schematics/info for RCA Radiola 66, 
RCA 110K, Belmont 777, Crosley 5M3, Emerson 

508, Emerson 640, Delco R1152, G.E. 535, and 
Zenith 6G05. I will pay postage. Jerry Rarden, 
WJMO Radio, 1801 Rockville Pike, Rockville, 

MD 20852. FAX: 301-770-3541. 
[Hey, Jerry, read MAARC's offer on page 2.] 

WANTED: 1930s factory- issued brochures/cat-
alogs/service material from Arvin, Fada, 

Silvertone, American Bosch, Stromberg-Carlson, 

and others. Also looking for deluxe table or 
console radios from 1934-38. What do you have? 
Mark Oppat, 253 Blanche Street, Plymouth, MI 
48170; (734) 455-4169. Moppat@juno.com. 

WANTED: Radio knobs, one or a thousand; 
paying top prices. Write to: John DeLoria, 101 
Doverbrook Road, Chicopee, MA 01022. 

For the Record 

The December meeting of the Mid-Atlantic 
Antique Radio Club was held on 19 December at 
the Seventh Day Adventist Church gym, 
Burtonsville, MD. About 68 members and two 

guests attended. The show and tell feature got 
everyone's attention, especially since Jim Wilson 
showed his fantastic hand-painted canvas-cone 
speaker, a recent acquisition. Brian Belanger 
showed a video showing the inner workings of the 

Wells Gardner factory as of about 1939. 
Capacitor, book, and tube sales and entry donations 
netted about $256 and the auction brought in about 
$139. The web page and Radioactivity - 00 were 
the main topics of discussion. 
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GET GOING with CAPACITORS 
By: Geoff Shearer 

I was asked by a couple of members to put together a "grab bag" of capacitors as a "starter kit". Based on my own 
experience and what others are buying, I have a kit that will cost $20.00 and should last you for all your repair needs for a 
month (meeting to meeting). 

Here is a list of what I recommend: 

(6) .001 mfd @ 630V axial - 
(5) .0047 mfd @ 630V axial - 
(8) .012 mfd @ 600V axial - 
(6) .047 mfd @ 400V axial - 
(5) .01 mfd @ 400V axial - 
(5) .33 mfd @ 630V axial - 
(3) 10 mfd @ 50V electr. - 
(5) 47 mfd @ 160V electr. - 
(5) 10 mfd @ 450V electr. - 
(2) 22 mfd @ 450V electr. - 

TOTAL 

$2.00 
$1.00 
$2.00 
$1.00 
$1.00 
$1.00 
$1.00 
$2.50 
$5.00 
$3.50 

$20.00 

The price goes up about $ 1.00 for each subset 

change from 400V to 630V. For most bypass 

applications, 400 volts is plenty. I recommended the 

.33 mfd over the .22 mfd because most sets need a 

.25, the .33 has a higher voltage rating than our .22, 

and best of all; the .33 is cheaper. There are some 

other odd cases when you'll need a 22 @ 50V 

electrolytic for cathode bypass, but that doesn't 

happen very often. 

HAPPY REPAIR!!! 

In This Issue: 

Ed Lyon makes his annual file cabinet clean-out. The result: three articles on three different subjects 

— first, a piece on the rare Wunderlich B tube; then the story of radio death rays - fact or fiction; 
finally, a comparison of several of the radios of the 1930s that claimed to be superb based on the 

number of tubes in the radio. 

Mid-Atlantic Antique Radio Club 
do Barry Zimmerman 
5825 Woodwinds Circle 
Frederick, MD 21703-7579 
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