
 1/4 
RADIO AGE 

The Newsletter of the 
Mid-Atlantic Antique Radio Club 

Volume 33 July 2008 Number 7 

THE TRIPLE-TWIN AND DYNAMIC COUPLING 
BY ED LYON 

Out of the mailbag tumbled five or six e-mail and snail-mail messages relating to the Crosley repair article that had 
appeared in this journal in March 2008. Many of the readers asked for more information about the ubiquitous 6N6GG 
tube referred to in the article — that was the tube that showed up ten times in the 37-tube Crosley WLW Special. What 
was this tube, anyway? The tube manuals of more recent vintage give that type of vacuum tube very brief mention, and 
some don't say a word about it. Heres' how that tube came to be. 

M OST dual triode tubes have two identical 
triodes mounted within a single envelope. 
Some, like the 6SN7 and 12AX7, have 

separate cathodes, and some, like the 6N7 and 6J6 
have a common cathode connection for the two 
triodes in the tube. Practically all, 
however, use similar triodes to make up the 
pair. The 6N6G, though, is a dual-triode 
tube in which the two triodes are entirely 
different from one another. One is a light-
weight, mild-mannered type and the other 
is a brute, much larger, and capable of 
producing watts of output power. Let's 
discuss this latter half first. 

In the period between about 1926 and 
1931, when real socket power and 
advances in vacuum tubes allowed 
virtually unlimited radio set complexity, 
vacuum tube engineers began 
experimenting with new concepts in power 
amplification. They knew that triodes that 
were intended to produce significant power 
levels (like the type 45, for example) could 
be made to operate at any quiescent grid 

Figure 1. The Speed 
295 "Triple-Twin." 

bias level desired through careful adjustment of the 
grid wire spacing (or pitch), and the location of the 
grid in the cathode-plate electron stream pathway. 
For instance, a tube could be designed that would 
pass practically no plate current at all with the grid at 

zero bias, so that the grid had to be made 
positive in order for reasonable plate 
current to flow. This promised very high 
efficiency, at the very least, since the tube 
would consume plate current only when 
signals were present. 

Aside from the improved efficiency, this 
adjustment of the "operating point" 
allowed the circuit designer to avoid the 
need for a bias supply or cathode resistor 
(if the tube were self-biased). The 
resulting zero-bias tube might have some 
new problems, however, due to the fact 
that the radio or audio signal applied to the 
grid would be effective only for the 
positive-going parts of the signal, since the 
negative-going portions could not reduce 
the tube's current flow (since it was 
already about zero in the absence of 

(Continued on page 3) 
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MAARC MONTHLY MEETINGS. MAARC is currently 
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Rec. Center on your left. 

Map — Davidsonville Family 
Recreation Center (not to scale) 
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(Continued from page 1) 

signal). Furthermore, a positive-going grid voltage 
would cause some of the cathode's electrons to end up 
on the now-attractive grid, and never get to the plate. 
Now, not only is there "pilferage" of electrons by the 
grid, a more serious result of grid current flow would 
be the grid's load on the signal source while the signal 
was positive-going. Of course, making the tube one 
half of a push-pull pair of such tubes would eliminate 
the unbalance in this loading effect, since in push-pull 
amplifiers, the negative-going portion of the signal is 
converted to positive-going for the opposite member 
of the pair of amplifier tubes. Thus both halves of the 
input signal are equally burdened. 

These engineers also concluded that push-pull 
operation would not be required if the quiescent grid 
bias could be further shifted upward, and made more 
positive. Now the grid draws current all the time, and 
the tube's grid could be more difficult to feed signals 
to, being yet more attractive to the cathode's electrons. 
If the engineers could get lucky and design the grid so 
that it actually emitted new electrons when struck by 
electrons from the cathode, a process called secondary 
emission, they could make the net electron flow to the 
grid almost independent of grid voltage, at least over 
some limited span of positive voltage. Of course, the 
source of the signals has to be robust, so that the grid, 
always running positive, and collecting some cathode 
current, wouldn't load down the signal source and 
make the signals weaker or distorted. 

But, assuming they could handle such little problems, 
perhaps by driving the new tube from a step-down 
audio transformer (pure heresy to all the older radio 
engineers who started in the 1920s), in addition to the 
problem of heating or damaging the grid from all that 
current stolen from the cathode-plate circuit, the 
engineers found that the tube now had very good 
linearity. In order to "handle" the grid current 
problems, they had to design the grid to produce very 

high amplification factor (µ) in the tube. This was 
accomplished by close grid-cathode spacing and by 
using two concentric grids tied together. That way, 
only small grid voltage swings were needed, thus 
minimizing the amount of positive bias needed, and 
also minimizing the total grid voltage swing needed to 
produce full output power. But the step-down driver 
transformer idea did not sit well with the designers, 
for here was a distinct reduction in voltage gain they 
would have to endure just to enjoy amplification in 
this new positive-grid tube. It seemed like a step 
backward just to go forward. 

Figure 2. Simple cathode follower circuit. The 
total resistance from cathode to ground, above, 
comprises Rk, as used in the text. 

But in early 1932, at least one tube engineer stumbled 
across the merits of the cathode follower circuit, a 
fellow named Charles Stromeyer, chief engineer at 
Cable Radio Tube Corp. Cable was the company that 
made the "Speed" brand of tubes. The cathode 
follower, shown schematically in Fig. 2, is an 
amplifier that takes in signals on its grid and develops 
an output signal on its cathode. The load resistor, 
labeled Rk, is placed in the cathode return rather than 
in the plate return. The cathode voltage then follows 
the grid voltage excursions, very faithfully, but at 
slightly lower amplitude. In other words, the voltage 
gain of the cathode follower is slightly less than one. 
But its power gain is very high. The input impedance 
of the cathode follower is extremely high, meaning 
that it does not significantly load the signal source at 
all, while its output impedance is very low, meaning 

(Continued on page 4) 
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(Continued from page 3) 
that it can drive practically any load offered, and 
shrugs off any variations in the load. 

To B+ 

To outpu 
transformer 

Input 

Figure 3. Most basic connections of dynamically-
coupled dual-triode circuit. 

So the solution to driving the positive-grid triode 
power amplifier was to feed it from a cathode 
follower, which is another triode, and thus was born 
Stromeyer's "Speed" 295 "Triple Twin" tube, in the 
Cable labs in New York. In this tube, both the 
cathode follower and the output 
positive-grid triode were 
mounted in the same envelope, 
as seen in the photo (Fig. 1) 
from the March 1932 issue of 
Radio News [1]. This big-base 
forerunner ( by several 
generations, as we will see) of 
the octal 6N6G is internally 
interconnected with the first 
triode hooked up like a cathode 
follower whose cathode is 
connected to the grid of the 
second triode, as shown 
schematically in Fig.3. The 
Speed 295 did not succeed in 
taking the radiomen by storm, 
but at least one commercial 
amplifier (Fig. 4) used two of 
the tubes in push-pull 
Stromeyer left the company by 
mid- 1932, and took the rights to 
the tube with him, allowing him 
to further improve it. One 
probable reason the Speed 295 
failed in the marketplace was because of its peculiar 
internal construction (read "cost") and the consequent 

difficulty in heating its cathodes. In the 295, the 
cathode follower (input section of tube) uses an 
indirectly-heated cathode, but the power amplifier 
triode section has a filamentary cathode, so that if one 
wanted to adjust the bias on the output section, by 
using a cathode resistor (for self-bias), it is 
inconvenient. Fig. 5 shows the 295 tube in the Radio 
News circuit diagram. 

But Stromeyer had a purpose in designing the tube 
with one indirectly-heated cathode and one 
filamentary cathode. Using his simplified Fig. 3 
connections, he found that one particular situation 
could cause an instability in the power (output) triode. 
If, after suitable warm-up, the power to the tube were 
interrupted, and then restored, the input triode (the 
cathode follower) might begin conducting before the 
output tube cathode has heated sufficiently to start 
emitting electrons. In this situation, the cathode 
follower cathode sees a near-infinite impedance load 
resistance (since it is connected to nothing but the 
output triode's grid), and its voltage will immediately 
rise to a level sufficient to cut off the current in the 
cathode follower. This might be +40 or +50 volts, 
and the output triode's grid voltage, of course, also 
rises to that value. Now, if the output triode, slowly 

NE W TRIPLE- TWIN 
PUSH PULL AMPLIFIER 

ATTRACTIVELY 
PRICED 

Excaunt culclity of tone over the 
ciHre ;Ludt, rai c. 
This S-IS ampliher 

has a 15- \\ at( 111111in( ail c:111 

ee ever ail audience (, f Ille 

than 21HO people. .\ c. in-
Licensed by Revelation Patent Holding Co. 1 eleleIV wired 3-stae ampli-

fier stlitahle fIr liso with ph..graph. microph, elle and I ell. HeleeCtriC C(ll* 

I ) i111011Siielle: I i iii: h. 1 I idth. 8.; hui11t, .;" . Nut 
wciHlt. 32 ils. Tiilc re1iiiri 1-2s1). 
Send today for special circular describing single and push-pull models. 

BALTIMORE RADIO CORPORATION 7r,;:„Ns¡orBk7;,'17 

Figure 4. Ad that appeared in Radio News for August 1932 shows an au-
dio amplifier that used two Speed Triple-Twin tubes in push-pull. The 
notation indicates that Stromeyer's company owned the license. 

coming 
(at +40 

up to temperature, starts to conduct, its grid 
or +50 volts) will attract a flow of electrons 

(Continued on page 5) 
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(Continued from page 4) 
from its cathode, and these will strike the grid with 
sufficient force that secondary electrons will be 
emitted from the grid. The net grid current (difference 
between the number of electrons collected from the 
cathode and the number re-emitted from the grid to 
the plate) might be zero, or negative, leaving the grid 
at this high voltage, and in a short time the tube might 
be ruined, because of excessive plate current. 

Stromeyer found two cures for this problem. While 
he was at Cable, he devised the complex cathode 
structure of the 295, with a quick-heating filamentary 
cathode in the output triode, and a slow-heating 
indirectly-heated cathode in the input stage. This 
makes the output tube begin to conduct almost 
immediately upon application of power, so that its 
grid, drawing current, acts as a reasonable impedance 
for the cathode follower, and the "runaway" problem 
never develops. In 1932, most contemporary radio 
magazine authors were not certain how the Speed 295 
was intended to be used, and their suggested circuits 
are far more complex than necessary, as can be seen in 
the Radio News recommended circuit diagram in Fig. 
5. Stromeyer's second cure, discussed below, came to 
him after he had left Cable, and had joined (perhaps 
started) Revelation Patents Holding Company, a 
haven for disgruntled engineers who had squirreled 
away goodly amounts of intellectual property. 

The unsuccessful Speed 295 quickly led to a group of 
electrically similar tubes, two by Cable, called the 
Speed 293 and Speed 291, plus the 2B5 (made for 
Stromeyer by Arcturus). The Speed tubes all had five-
pin bases and a grid cap, and all used the mixed 
cathode structure, a heater-cathode for the input stage 
and a filament for the output stage, but the filament/ 
heater voltages were all different, with the 291 
operating at 12 volts [3], the 293 at 6 volts [3], and the 
original 295 using 2.5 volts. The Arcturus 2B5, 

DETECTOR AND OUTPUT CIRCUIT 

Figure 4. Radio News' idea of a circuit that would 
use the Speed 295 Triple-Twin tube. 

however, had two indirectly-heated cathodes, and was 
especially susceptible to the failure mode noted 
above; it was immediately superceded by Triad's 2B6. 
The original Speed 295 tube had a base pin connected 
to the input section's cathode, so that a simpler way of 
preventing the secondary emission runaway problem 
was available, but apparently not used before 
Stromeyer left Cable: simply tie a resistor from the 
input stage cathode to ground to prevent that cathode 
from ever seeing an open circuit. The Triad 2B5 did 
not have the grid-cathode connection available in its 
base pins (it was a 6-pin, single-ended tube, while the 
Speed 295 had five pins and a grid cap, and the 
Arcturus 2B6 had seven pins). Two radios reportedly 
used the 2B6, a McMurdo Silver and a Lincoln [2]. 

The largely unsuccessful 2B6 gave way to the 6B5 
six-pin tube (introduced by Triad) about November 
1933, about twenty months after the 295's 
introduction, for the same reason that most all 2.5-volt 
tubes were giving way to the popular 6.3-volt 
equivalents. The 6B5 designers had solved the base 

(Continued on page 6) 

FOR THE RECORD 

The April meeting of the Mid-Atlantic Antique Radio Club was held at Sully Station in Northern Virginia. We 
had a good turn-out, with over 50 members present, plus two newcomers. Show-'N'-Tell was interesting, 
mainly because Jim Wilson finished his story about the "Man-from-Mars" hat radio (two-tube radio built into 
and on a pith helmet), and we saw some great neon radio shop signs. Ed Lyon also explained how Catalin rods 
were used by pen makers to make beautiful pens, and had some examples (made by Mike Bauer) to pass 
around. Col. Belanger then proceeded to sell a huge number of radios and radio artifacts in the monthly auc-
tion, which netted $ 148 in March, and a similar amount in April. Capacitor sales these past two months netted 
about $ 178 as well. 
It was felt that a reason for the good turnout at the meeting was the e-mail circulated just before the meeting by 
Domi Sanchez, as a reminder that the meeting venue would be Sully Station rather than Davidsonville. We are 
considering sending similar e-mails out before all meetings, just as last-minute reminders. 
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(Continued from page 5) 
pin inadequacy problem by building a small resistor 
(22K) into the base of the tube, connected between 
the two cathodes. This solved the instability 
problem internally to the tube, and did not rely on 
the radio circuit designer's whim regarding this 
resistor. The 6B5 was made in two patterns, one, by 
the original Triad people, was much like the 2B6 in 
construction, having the two cylindrical triodes 
mounted (one above the other) on the same tubular 
cathode structure. The lower triode was the input 
cathode follower, and it had a separate cathode 
sleeve slipped over the lower end of the output 
triode's cathode, heated by that cathode, but 
insulated from it. The second construction pattern 
was devised by Sylvania as two side-by-side triodes 
not unlike the original Speed 295. 

Figure 6. Types 42 ( left) and 6B5 ( right) bases. 

The 6B5, although not fully understood by the more 
pedestrian radio designers, was a direct substitute 
for the type 42 output pentode, yielding about the 
same power, with less distortion. The base diagram 
for the 6B5 is shown here, in Fig. 6, compared with 
that for the type 42. The 6B5 was replaced by the 
octal 6N6G (to substitute for the 6F6) in the mid-
1930s, and in both tubes the small resistor is 
included in the base, wired from the output triode's 
grid to its own cathode, which is always grounded 
to B-. In substituting the 6B5 or 6N6G in place of 
its equivalent pentode, the only circuit change 
needed is to get rid of the grid bias that was set up 
for the original 42 or 6F6. In many radios this bias 
arrangement is a cathode resistor to ground, and all 
one needs to do is to short it out and plug the 6N6G 
into the 6F6 socket. 

A little later, the 6AC6G (along with a lower-
powered 6AB6G version) emerged, replacing the 
6N6G, and with its higher net transconductance 
nearly matched the 6N6G performance with only 
180 volts of B+ (the 6N6G was designed for 250-
300 V), but it's nearly the same tube. When ac-dc 

was called for, they dutifully made the 25AC6G and 
25N6G versions of these tubes. By 1940, though, 
the "dynamically-coupled" triode pair was out of 
favor in the radio design world. It offered scant 
advantages over beam tetrodes even though it 
usually provided less distortion, but this was only at 
high power levels. Most people ran their radios at 
less than one watt of equivalent output power, so 
that the reduced distortion was not evident. The 
6N6G was always a more scarce tube than the 6F6 
or 6V6 it could replace, and so radio designers 
drifted away from it altogether. Crosley used the 
6N6G or 6B5 in many models (516, 515, 736, 526, 
656, 1016, and 666 to name a few) during the 1936-
1937 period. 

POWER SECT/ON  

PLATE AND GRO 

CHARACTERISTICS 

"" 

lb 

OPERATING AXIS 

Eç..=+ 2A 

Eb 

Figure 7. Stromeyer's plot of the overall 6B5 "plate" 
characteristics shows the linearity of the tube. 

The combined plate characteristics of a 6B5, taken 
as a unit, were plotted by Stromeyer for his paper 
presented at the (Detroit) IRE National Convention 
in July1935 [2], and are shown here as Fig.7. Note 
the output-stage plate current curves are parametric 
in input-stage grid voltage, and are very uniformly 
spaced, indicating good linearity. Stromeyer's delay 
until 1936 to formally explain the tube's concept to 
the profession certainly didn't help familiarize radio 
engineers with the concept when the tubes first 
came out, and they had to rely on the likes of 
popular radio magazines for early news about the 
direct-coupled (or dynamically-coupled) output 
amplifier from 1932 until 1936. 

What was curious was the fact that after the waning 
in 6N6G popularity (in perhaps 1937) the radio 
circuit designers, not the tube engineers, began 
devising their own equivalents to the 6N6G, but in a 

(Continued on page 7) 
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(Continued from page 6) 
more robust configuration. What they came up with 
was a pair of separate triodes doing the same work as 
the 6N6G, using a 6P5 (or 76) input section (cathode 
follower) and a 6AC5G power triode operated at 
positive grid bias by virtue of direct connection to the 
6P5 's cathode. A push-pull set of these tubes would 
produce almost 10 watts of "undistorted" audio 
output, and for the manufacturers using this 
arrangement, there was the bonus of a boosted tube 
count, for their marketeers to brag about. The ac-dc 
folks got their version of the output section in the 
25AC5G. Crosley used the 6P5-plus-6AC5G in their 
1939 Model 629, but went for a pair of 6J5s driving a 
pair of 6AC5Gs in push-pull in their 1939 Model 
02CA. Midwest, of course, saw the opportunity to 
get a boost in tube count, and produced their Model 
17 in 1939, which had two phase-splitting 6P5s as a 
driver for two 6J5-6AC5G combinations (6 tubes in 
total), leaving 11 tubes to carry the rest of the radio. 
Even Zenith tried the combination of 6AC5G output 
triode driven directly by a cathode follower, 
sometimes using the 6AF5G for the latter role. By 
this time, someone at National Union saw the chance 
to produce a pair of cathode follower triodes in one 
envelope, the type 6AE7GT, made to drive a pair of 
power (positive-grid) triodes like the 6AC5G, in 
push-pull. Very few radios used the 6AE7GT 
combination, however. 

It is also odd that the radio designers who used this 
later version of the circuit, employing two separate 
tubes, seldom used the "safety" resistor from input-
stage cathode to ground, so that perhaps these sets 
can go unstable under a condition where the input 
stage (cathode follower) has its current cut off 
momentarily. Such could happen if a giant negative 
spike were fed to this stage, perhaps due to nearby 
lightning. In such a case, could this cathode then 
quickly drift positive by sufficient voltage that the 
connected grid (of the output stage) then began 
secondary emission and kept the cathode up there in 
voltage, meanwhile cooking the output tube, usually 
a 6AC5G? Or is the 6AC5G a really special triode 
whose grid does not have significant secondary 
emission? If anybody out there has a Zenith 8S531, 
8S548, 8S587, or 8S588 (chassis 8A02 or 8A03), and 
can run an experiment to find out, I would like to see 
the results. These radios use a 6P5 / 6AC5G 
combination, with no resistor from 6P5 cathode to 
ground. One thing about most of these radios, 
however, is that they all seem to use an audio 
amplifier stage ahead of the 6P5/6AC5G 

combination, so that a high-amplitude RF burst 
entering the radio would produce a positive spike, not 
a negative one, on the input grid of the 6P5/6AC5G 
combination. This looks like a good lab experiment 
for Ron Roscoe's MIT students, or Joe Sousa. 

So, we see that the Speed "Triple-Twin" 295 led to 
the 1930s succession of dual-dissimilar triodes, 
including Cable's own 293 and 291, plus the 2B5, 
2B6, 6B5, 25B5, 6N6G, and 25N6G, all by Arcturus, 
Triad, or Sylvania, that were suitable substitutes for 
the more common receiver output beam-power 
tetrodes. Then in the 1940s the series continued as 
separate triodes connected like the 6N6G, in the 
6P5+6AC5G and variations on that pair. The design 
finally culminated, for push-pull applications, as the 
6AE7GT driving a pair of 6AC5Gs, this final form 
shown here as Fig.7. The overall scheme was called 
"direct-coupled power stage," but Stromeyer liked to 
call it "dynamic coupling" instead, maintaining that 
the degree of coupling between the two triodes varied 
with instantaneous signal level. 

Today's scarcity of the tubes used in dynamic 
coupling stages might prompt collectors who want to 
play their affected radios to opt for the equivalent 
beam-power tetrode. But don't forget to add a 
cathode bias resistor! The 6N6G can be replaced by 
a 6F6 plus a 470-ohm cathode resistor (pin 8 to B-), 
while 6B5 equals type 42 plus a 470-ohm cathode 
resistor (pin 5 to B-). In the ac-dc situation, a scarce 
25B5 can be replaced by a type 43 plus a 430-ohm 
cathode-to-B- resistor, and the 25N6G would be 
replaced by a 25A6 plus a 390-ohm cathode resistor, 
or a 25L6 plus a 180-ohm cathode resistor. Two-watt 
resistors will work in all these applications. 

[1] Borst, John M.. "What is the Triple-Twin Tube?" 
Radio News, March 1932, page 760, 
[2] Stromeyer, Charles F., "General Theory and 
Application of Dynamic Coupling in Power Tube 
Design," Proc. IRE, 24, 7, July 1936. 
[3] Babani, B.B., International Radio Tube 
Encyclopedia, p. 33, Bernards Publishers, London, 
1949. 

OBITUARY 

Dr. Steve Hansman's father passed away on 

June 8. Steve is a hard working director of this 

club, and we are all saddened at Steve's loss. 
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BILL AND JOE-PART 7 
STILL RESISTING 

BY WALT LINDENBACH 
Last time, Joe had had a dream about negative energy that included some really wonderful things. Bill was 
laughing when Joe came in. 

"It seems you had a dream after our last visit, huh?" 
"Oh fine!" said Joe, "Who told you?" 
"Well your wife Lynn called my wife Joan, to find 
out what we are doing to you here. She said if we 
were giving you something to induce this state of 
mind, could Joan tell her where to get a bottle of it. 
Lynn said you were dreaming and you just about 
cackled your head off. Then you wanted to be tick-
led and --" 
"Yeah, okay, okay; that'll do." interrupted Joe. "I 
know the story better than you do. Gossip! 
Hmmph!" 
"But how could you? You were asleep!" teased Bill, 
"Now what was it? Not a LED but a DED -- Dark-
Emitting Diode? Wonderful! And a WOM -- Write-
Only Memory! I love it." 
"Can you knock it off?" pleaded Joe, "Me and my 
big yap; why did I talk about it anyhow? I said you 
had invented these things but it doesn't seem she 
believed me." 
"I'd like to take credit for such ideas, but they are all 
yours. No, no; I'm not teasing. They are great ideas. 
It's from great 'dreamers' like you that great inven-
tions come -- if they wake up in time! Okay, okay --
I'll stop." 
"It is gratefully received, 0 thou Wizard of Watts, 
who giveth unto thy humble servant great and mar-
velous visions in the night. What's EIA?" 
"EIA?" said Bill, "EIA. Where did that come 
from?" 
"I was reading about standard resistor values, and 
the book referred to them as `EIA values'." said Joe. 
"Aha," said Bill. "It stands for ' Electronic Industries 
Association.' And what did the book say?" 
"It listed resistor values like 100, 110, 120, 130, 150 
and so on. Do you know how they came by those 
values?" 
"Well, it's a bit complicated," began Bill. "The 5% 
tolerance values are related proportional to the 24th 
root of 10, which is about 1.101, and that means 
that, if you start with 100 ohms and multiply by 
1.101, you will get 110.1 ohms. Multiply by 1.101 
again and you get 121.2. Multiply a few times more 
and you get 161.6, which was rounded down to 160 
ohms -- and so on up to 910 ohms. Now the multi-
plier for 10% resistors is the 12th root of 10, about 
1.212, and for 20% resistors, the 6th root of 10 or 

1.468 [ 1]. Isn't that fun?" 
"Oh sure, if you say so," said Joe. " A bit compli-
cated' you said? Wow! Why do they have to make it 
so involved?" 
"Joe, my dear boy, I would never presume to question 
the wisdom of such an august organization as the 
EIA. In short, I don't know." 
"Well, that's straight anyhow." said Joe. "Say, weren't 
you going to talk about negative resistance some 
more?" 
"You figure you can stay awake?" teased Bill. 
"Oh Lord, I'll never hear the end of this," Joe 
groaned. "Try me." 
"Okay," Bill began. "First, what is negative resis-
tance? Opposite of positive resistance -- profound, 
huh? And yet, that is a useful approach. By Ohm's 
Law, resistance is voltage divided by current. That's 
written: 

(V/I)=R, with V in volts, I in amps, 
and R in ohms. 
Now, I'm going to change that a bit, like this: 

(AV/AI) = R, which means 'change 
in voltage divided by change in current" 
"Uh-huh," said Joe, "here comes the math. You'll put 
me to sleep yet." 
"Okay, night-night. You'll miss some real good stuff." 
"Like what?" 
"Like a dynatron. You know about that beastie?" 
asked Bill. 
"Nope," said Joe "Sounds like a tube." 
'', 

"Okay, I'll bite," said Joe, perking up, "Just tell me 
how you figure this à thing." 
"Sure `nuff," said Bill, "It's called Delta, and to figure 
R by AV and AI, you simply take a measurement of 
the voltage and current at one voltage setting, call 
them V1 and II, then set for another voltage, measure 
the current, and called these readings V2 and 12. Then: 

AV = V2-V1, and AI = 12-11 
Now, let's consider some kind of a duflickus that 
gives readings like this: 

V1 = 40V, and II = 0.54 mA, while 
V2 = 80V, and 12 = 0.45 mA. 

So, AV = V2-V1, or 40 volts, 
and AI = I2-II, or -9mA. 
And, therefore, R = 40V/-0.09mA, or 

(Continued on page 9) 
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(Continued from page 8) 
R = -444,000 ohms. Did you get that? I said negative 
444,000 ohms. 
"Uh-huh," said Joe, "That didn't hurt. What kind of a 
duflickus is it that does this?" 
"Those readings were taken on an experimental 
screen-grid tetrode like the good old '24A, operating 
with a screen-grid voltage of 150 V, plate voltage of 
110 V and control grid voltage of - 1.0 V [2]. That's 
the dynatron mode of operation, and this calculation 
is the first tiny speck of calculus. Now we're ready to 
consider spark and arc transmitters because they are 
negative-resistance devices." 

"Wow!" said Joe, "As our forebears were wont to 

say in the days of yore, 'Balls of Fire!' And I don't 
even have a headache! But it's getting late, and Lynn 
starts worrying if I'm out late. She thinks I'll get lost." 
"I can understand that," said Bill. "If she phones, I'll 
tell her you're wandering home -- maybe dreaming." 
"Oh fine, thanks. She'll be reassured." said Joe as he 
left. 
References:  
[1] Henney: "Radio Engineering Handbook," Fifth 
Edition, page 2-17. 
[2] Electrical Engineering Staff, Massachusetts Insti-
tute of Technology: "Applied Electronics," 1943, 
page 189. 
••• 

RadioActivity 2008 Report—Part 2 (See Page 13 for Part 1 article) 

Ed Lyon 

SECOND 
PEACE 

MID • 
ATLkNTIC 
ANTIQUE 
RADIO 
CLUB 

Mike Baird entered this rare NESCO crystal radio 
in the passive receiver category, but had no addi-
tional documentation on it. As expected, during 
the meet, he learned pages of information on the 
set and the company that produced it, National 
Electric Signaling Company of Washington, DC. 

And here is Steve Noga's well-
restored Pilot console radio, win-
ner of the restoration award at Ra-
dioActivity 2008. 

- 

Fine-looking Philcos on the right, and a mix of 
brands, all nicely restored, and reasonable. 
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W AS there a Wunderlich tube 
before Norman Wunderlich 
invented his? John Stokes' 

book, Seventy Years of Radio Tubes 
and Valves, notes that Wunderlich 
announced his new two-grid detector 
tube by way of an article in Hugo 
Gernsback's Radio-Craft, in May 
1932. Curiously, a fellow named 

Marion W. Taylor had announced, via a similar article 
in the competing Radio News magazine in April 1932 
(just a month earlier than Wunderlich's), a "twin-
grid" tube. In explaining the detailed construction of 
his tube, Taylor described, precisely, the Wunderlich 
tube. Taylor went on to enumerate many possible 
uses for the new tube he invented, but never 
mentioned full-wave detection combined with AVC 
and audio amplification, which was Wunderlich's 
claim to fame. Earlier (in 1930), two Bell Labs 
engineers explained many uses for a similar tube 
built in their laboratory, as they researched the 
benefits of various two-grid tubes [Pidgeon, H.A. and 
J.0. McNally, "A Study of the Output Power 
Obtained from Vacuum Tubes of Different Types," 
Proc. IRE, 18, 2, p. 266, Feb., 1930]. Pidgeon and 
McNally were interested in the twin-planar-grid tube 
in telephone repeater applications, and did not 
consider detection as a purpose for these tubes. So it 
appears that several people can separately invent 
identical pieces of apparatus, so long as the purposes 
to which the inventors put their respective devices are 
different from each other. 

IMAGINE being a productive engineer at an 
electronics company. You are secure in the 
knowledge that your company is responsible for 

designing and producing half of the total products 
sold by the largest electronics conglomerate in the 
world, one that holds all the important patents on 
these products, and who will not license others to 
compete against the conglomerate. The other half of 
the conglomerate's products are designed and 
produced by another company just like yours. Then 
imagine that the world has just entered into an 
economic downturn of unprecedented severity, the 
Great Depression. The management of your 
company's conglomerate client has reassured you 
that although total volume of sales will undoubtedly 
drop somewhat, the products will still be in demand, 
and practically all jobs are secure. 

Then the Supreme Court hands down a decision that 
the conglomerate can no longer refuse sales of 
licenses to competitors, and that it is illegal to 
maintain a sweetheart deal with your company and 
the other supplier of products, so that the 
conglomerate has to produce its own products, or get 
out of the business altogether. Suddenly your 
company's captive market is gone, and your 
marketeers, made incompetent over the past ten years 
through inactivity, have no clue as to how to sell your 
product. Your only choice is to move to another 
company, but all the other electronics firms are 
downsizing — well, all but one — the conglomerate, 
suddenly forced to produce products just like yours. 

Such was the case at Westinghouse and General 
Electric in 1930, as RCA, their sole customer, 
suddenly found itself forced to drop their vendors and 
get into the design and manufacturing business, 
themselves. At GE, even W.R.G. Baker, the 
Engineering Manager, found himself moving to RCA-
Victor, in the new Camden plant. From 
Westinghouse's Bloomfield Lamp Works and GE's 
Nela Park Vacuum Tube plant the principal engineers 
moved to RCA-Radiotron's newly acquired Harrison 
Radiotron factory. The Proceedings of the IRE 
announced over 40 of their members who had to 
make such transfers in the year 1930 alone, and the 
following year saw crowds of engineers following 
these pioneers. Especially hard hit were the basic 
research activities at GE and Westinghouse, all 
essentially shut down by the Depression and the 
sudden loss of their sole customer. Ross Kilgore had 
to leave the Westinghouse research labs where he had 
been working with magnetrons under Moroumtseff, to 
find his niche at RCA, and Browder Thompson had to 
leave Schenectady to head up tube research at the 
Harrison labs. Later, Thompson moved to the RCA 
Princeton Laboratory to work as the likely successor 
to Elmer Engstrom, head of the Laboratory. Before 
the succession could take place, though, Thompson 
was appointed by the Secretary of War to investigate 
air-to-ground radar in the European war theater , 
where, on the 461 of July 1944, the bomber in which 
he was flying was shot down by German artillery, and 
his life was cut short. 

The irony is that had it not been for the Depression, it 

is unlikely that many of these transfers of 
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engineers to RCA would have taken place, and the 
Radiotron works might not have grown to become, 
arguably, the world leader in vacuum tube 
development. 

CATALIN objects, including radios, generally 
fetch high prices, at least high compared with 
more recent plastics, like the styrenes and 

acrylics. The reason is the relative rarity, and this 
rarity will not decrease over time. It is likely that no 
Catalin-type plastics will be made in this country 
hereafter, leaving Belgium as the sole western source 
for such objects. Recent rumors have it, though, that 
Cuba may be producing a casting-type phenolic resin, 
available to certain possibly-legal importers in 
Florida. The way Catalin radio cabinets were made is 
interesting, and has been discussed in these pages in 
the past (and on the MAARC website). It involves 
the manufacture of a steel replica of the radio cabinet 
that is made part of a heavy steel plate having a 
handle on it. This steel replica is called an arbor, and 
it is dipped into molten lead and withdrawn, with the 
result that lead sticks to the steel and freezes in place 
there. The solidified lead is shaken off forming a 
mold into which the syrupy Catalin resin is poured for 
oven-curing for several days. The lead is then 
forcibly removed and returned to the lead melting-pot 
for re-use. The cast cabinet is then sent to a shop for 
machining, sanding, and polishing. The same arbor is 
used to make any number of lead molds, and each 
lead mold is used to make one radio cabinet. The 
arbor might be owned by the radio company 
involved, or it might be owned by Catalin 
Corporation [ 1], depending on circumstances 
surrounding its origins and other events. If owned by 
the radio company, it could not legally be used to 
manufacture other radio-shaped objects by the Catalin 
Corporation, or any other resin casting outfit. 
However, after the production run of Catalin radios of 
a particular model is completed, the arbor might be 
abandoned by the owner, and this usually required a 
release in writing, thus giving Catalin (or Monsanto, 
Bakelite, or Marblette, for example) an opportunity to 
re-use the arbor to make an object similar to the 
original radio cabinet. 

That was the history of several radio cabinets, like the 
ill-fated Gillette, which was the very first Catalin 
radio cabinet made, an Espey model, which was one 
of the radio cabinets Catalin made during the 1939-
1940 heyday, and the Detrola-split-grille (also called 
Symphony), a radio cabinet that had its innards made 
in several plants, mostly in Canada. The Gillette 

Mark Woolley's Symphony that sold at auction for 
$51,000 last December. Mark had owned several 
other similar radios, all marked Crosley (Canada), 
two of which are shown below. 

radio case arbor was claimed by Catalin Corporation 
when the Gillette Radio Company went belly-up 
before the first Catalin cabinet could be returned from 
Plastic Turning Company [2] and Catalin later sold 
Gillette-arbor cabinets as housings for air ionizers 
("air-fresheners"). The same outcome held for the 
Espey, although several pallets of radio cabinets with 
Catalin dial bezels were delivered to Espey in late 
1940 or early 1941. The "Symphony," with its arbor 
owned by Detrola, did find its way into a series of 
1939 radios, in cabinets having the unusual split 
grille, also made of Catalin [3]. 

The grille, here, was a major undertaking. As can be 
seen in the photo of such a radio, shown here, this 
two-part grille wraps around the front left corner of 
the cabinet to form part of the side of the cabinet. 
The arbor for this grille is machined of a solid steel 
block that yields two complete radio grilles cast back-
to-back. These two grilles must then be band-sawed 
apart before machining, slitting, and polishing. 

After the various brands of this radio model were 
marketed, the arbors for cabinet and grille were 

(Continued on page 12) 
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(Continued from page 11) 

Above is the Catalin 2510A arbor, modified from 
the original 2510 Detrola split-grille cabinet ar-
bor, as found in an " arbor barn" at Hyatt. After 
four hours of polishing with pumice and diesel 
fuel, the arbor looked like that below. 

abandoned to the Catalin Corporation, and an 
modified arbor with a plain front was made from the 
original cabinet arbor, to be used to make simpler 
cabinets without the costly grille. An example of 
the resultant cabinet, used as a housing for a 
sunlamp timer/controller by Halliwell, is also shown 
here. It is interesting that the "Symphony" radio 
example shown sold at the Woolley auction for 
$51,000 in December 2007, and the Halliwell 
controller cabinet is being sold on ebaY with a 
current (mid- June, 2008) bid of $2.50. It might 
finally fetch $200. 

Radios using the Detrola cabinet included at least 
one model by Detrola, two by Crosley of Canada, 
and one Symphony model, probably also made by 
Detrola. Mark Woolley had at least five of these at 

one time or other during his collecting period which 
started back in the 1980s. At his collection auction 
at Bonhams in December, three of these sold, the 
Symphony and two Crosleys. 

Halliwell sunlamp controller cabinet, made by 
Catalin Corp. using the modified Detrola arbor 
that had been abandoned by Detrola. This one is 
in blood red with tomato mottling. 

Footnotes: 

[1] Most of Catalin's radio cabinet arbors were 
controlled (owned) by the radio company involved, 
but Gillette lost theirs to Catalin upon going broke, 
and Bartiniew Distributors owned all the Garod 
radio cabinet arbors. Bartiniew probably had the 
freedom to market Catalin cabinets to many radio 
manufacturers, which might explain why there are 
so many different makes that look like Garods. 
[2] After casting, curing, and removal of the Catalin 
cabinet from the lead mold, specialists at places like 
Plastic Turning Company, Leominster, Mass., did 
the finishing work. This included machining or 
grinding the front panel of the radio to the shape 
required, cutting, if necessary, speaker grille slits, 
hole-drilling, wet-sanding , and polishing. 
[2] The Catalin Corporation numbered and dated 
their arbor drawings, and labeled them as to 
ownership. Gillette's radios and later air freshener 
housings used arbor 2200, with bezel 2244, both 
dated February 1938. The Espey used arbor 2870 
with bezel 2871, dated November 1940. The 
Symphony, and a Canadian Crosley, used the 
Detrola-owned cabinet arbor 2510 with gille arbor 
2511, both dated February 1939. Arbor 2510 was 
later reworked, and called 2510A, having had a 
solid front added. 
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COLLECTING HEATS UP WITH RADIOACTIVITY 2008 
by Ed Lyon 

Pictures by Domi Sanchez and Ed Lyon 

THE Mid Atlantic Antique Radio Club held 
their annual start-of-summer outing from 
Thursday evening, June 5th, to Saturday af-

ternoon, June 7, 2008, at the Sheraton-North Hotel 
(same venue as in the past 5 years or so). As usual, 
the summer heat started the same weekend, but the 
rains maintained their own schedule relative to the 
Weather Channel's dire predictions, and stayed away 
entirely for the meet. The Thursday evening early-
comers either socialized in small and large groups 
throughout the tailgate area, went out to get a fine 
supper at any of the nearby eateries (or at the hotel, 
itself, which served very good food [especially the 
rockfish!]), or attended Ed Lyon's mini-clinic on 
powering up old farm radios, presented to a gather-
ing of some 30 or 35 interested collectors. 

The flea market started at dawn Friday, and saw the 
usual gaggles of collectors following new arrivals 
into the tailgate area like so many remora fish. One 
arriving pickup truck driver was seen tossing out old 
ac-dc sets as he made his way, clearly ignoring the 
MAARC "no-chumming" rules. Activity in the 
market was steady throughout most of the day, with 
slight breaks at lunch time and in the afternoon di-
versionary presentations and seminars. Geoff 
Shearer showed a number of tube testers, and how 
they operate. Toward the end of his seminar, Mike 
Baird demonstrated the Hickok Card-O-Matic tester, 
and showed its advantages when there are a number 
of tubes to test. Ed Lyon held his radio restoration 
clinic again this year, this time concentrating on 
tough repair jobs, like burned-out transformers, 
multi-band and push-button operated radios, tapped 
volume control replacement, and making ac-dc ra-
dios really safe. 

The old equipment contest was opened for entries 
late Thursday, allowing those who had elaborate 
setups to get their entries dolled up done in non-
prime-time for fleamarketing. The contest had very 
nice entries in nearly every category, but a surprise 
was the fact that no entries were submitted in the 
"easy" Category 3, "Early ( 1921-29) Crosley Radios 
(>2 tubes)," which was envisioned to bring out a 
bunch of Trirdyns and the like. But, on the other 
hand, the categories that were blessed with many 
entries mad it tough on the judges. Some of the nice 
entries are shown on these pages. Best in Show 

Flea marketing got underway at dawn on Friday. 
By 8 a.m., vendors and potential customers 

were haggling away that first caffeine burst. 

award went to Jim Wilson for his Crosley advertis-
ing entry, the papier maché "Little Old Lady" figure. 
That entry also easily captured the blue ribbon in the 
category and the Peoples Choice Award. Robert 
Lozier and Gary Alley both brought wonderfully 
restored Melco Supreme three dialers that took one-
two, respectively, in Category 7 (Three-Dialers). 
Best Restoration award went to Steve Noga for his 
beautifully-restored Pilot floor-model set. Primary 
Historical Merit award was given to Geoff Bourne 
for the Heathlcit analog computer he restored and 
displayed, the award denoting the demarcation be-
tween high-capability mechanical computers and 
electronic computers. A second-place historical 
merit award went to Glenn Heimroth's quartet of 
Crosley Repwood radios, marking the pioneer effort 
in compression-molded radio cabinets that would 
dominate the table-set business afterward. 

Glenn Heimroth's four Crosley Repwood radios 
that won the second historical merit award. 
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(Continued from page 13) 

Friday evening, Brian Belanger stepped forward to 
make the Crosley presentation at the annual grand 
banquet. The presentation was very entertaining, and 
Brian is to be congratulated on a very fine explana-
tion of the intricate Crosley Brothers' exploits in the 
radio, automotive, household appliance, and aircraft 
areas of business. The Sheraton also did a fine job 
with the food quality, and Bill Goodwin did a splen-
did job decorating the banquet hall with an expansive 
Crosley display. 

Brian Belanger gave the "History of Crosley" 
presentation at the Friday evening banquet. 

Here's the rundown for firsts and seconds this year. 

1. Harko and Ace Radios: le: Marty Mintzell: Two 
Ace Radios. 
2. Early Crosley 1&2-tube radios: le: Geoff Shearer, 
Crosley Pup and Bonzo. 
4. Crosley non-plastic golden-age radios: le: Geoff 
Shearer, Crosley 2C1 radio; rd: Glenn Heimroth, 
Quartet of Repwood Crosleys. 
5. Crosley Bakelite and Plastic radios: l': Geoff 
Shearer, Crosley clock radio. 
6. Crystal Sets: l': Willie Sessoms, DeForest set; rd: 
7. Three-dialer radios: le: Robert Lozier, Melco Su-
preme; rd: Gary Alley, Melco Supreme. 
8. Horn Speakers: l': Jim Wilson, Crosley Magfon; 
rd: Dan Sohn, Autovoix. 
9. Unusual Vacuum Tubes: le: Robert Lozier, Trio of 
Patent-busting tubes; rd: Geoff Shearer, Myers and 
Eimac tubes. 
11. Transistor radios: le: Paul Farmer, Crosley Book 
Radio; rd: Jon Hall: Portrait plus radios. 
12. Phonographs and Audio: le: Geoff Shearer, Hat-
box Phono; 2nd: Steve McAllister, Quad amplifier. 
13. Originally-brown radios: le: Paul Farmer, set of 
tiny Bakelite and Plaskon radios; rd: Geoff Shearer, 

Piano radio. 
15. Advertising item: le: Jim Wilson, Crosley Old 
Lady in Chair; rd: Robert Lozier, poster/sign. 
16. Tube-type computer: le: Geoff Bourne, Heathkit 
analog computer. 
17. Open Category: le: Steve Noga, Pilot radio res-
toration. 

-101F ..•-••¡ • 

Willie Sessoms' DeForest crystal set took first 
award in the passive receiver category, but a far 
more rare crystal radio showed up, too. That one 
was a NESCO (Aubrey Fessenden's company) set 
made for the younger trade, and is shown on 
page 9. 
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3 Hillside Ave., Harveys Lake, PA. 
18618; (570) 639-2794; alcradio@ 
juno.com. 

Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

REPRO Clear Plastic Dial Covers - 
$18.00 ppd - . Free mounting in your 
bezel (add $2.60 for Priority Mail 
return shipping). Send Model number 
and tracing or bezel. Mark 
Palmquist ,Retro Radio Repair, 5033 
Arbor Lane, Lilburn, GA 30047 (770) 
923 - 8929 www.jmpalm. 
home.mindspring.com 

SERVICES: Professional 
restorations for all TUBE TYPE 
antique table radios, floor model 
consoles, cathedrals, tombstones, 
battery sets, communication receivers 
and music amplifiers. Complete 
overhauls to factory specifications. 
Lacquer sprayed, hand rubbed cabinet 
refinishing. Reasonable rates. Free 
estimates. UPS/USPS/FEDEX/ 
TRUCK shipments accepted. 4 year 
warranty on new parts. Bob Eslinger/ 
KR1U, ANTIQUE RADIO 
RESTORATION & REPAIR, 20 Gary 
School Road, Pomfret Center, CT 
06259. Hours: 9am-5pm eastern, 
Tuesday thru Saturday. Telephone/fax: 
860 - 928 - 2628 . E-mail: 
bob@oldradiodoc.com. Please visit 
our website www.oldradiodoc.com. 

FOR SALE: by original owner: 
Marantz receiver model 2325, $400 
plus shipping from Michigan (or can 
bring to Extravaganza in July.) 
Includes original receipt and manual. 
Ernie Nagy, P.0.822, Elk Rapids, MI 
49629; (231) 264-9412; 
elnagy1599@webtv.net 

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

Trade: Need a French MÉTAL TM 
vacuum tube; have either WE VT- 1, 
VT-2, or VT-5, take your pick. Or is it 
cash you want? Ed Lyon, 11301 
Woodland Way, Myersville, MD 
21773. Lyon@fred.net. 

Wanted for the Radio & Television 
Museum's shop: photocopy of manual 
(or original) for a Hickok Model 121 
Cardmatic Tube Tester, Version 1. 
Wanted: Red pilot light jewel for 
Philco 40-201 console. The same pilot 
light cover was used in most 1940 
Philco consoles. Fits into — 1/4-inch 
hole in cabinet. Will pay $5 for one. 
Brian Belanger (see page 2 for phone 
and email). 

For Sale: Sligh radio table with Philco 
Model PT-26 radio (see cover photo 
plus my article on it in the June 2005 
issue of Antique Radio Classified. Best 
reasonable offer. Gerald Schneider, 
3101 Blueford Road, Kensington, MD 
20895-2726, (301) 929-8593. 

Wanted: Tracing of Zenith 6-D-221 
radio back, to have reproduction made. 
Ron Roscoe, email: rroscoe@mitedu, 
(774) 258-0424. 

FOR SALE/TRADE: Guild New 
Englander $225.00/B0. Trade for 
battery model table radio(s) of equal 
value, working or not. 
WANTED: For General Radio type 
384 oscillator: information, parts, 
(meters, potentiometer) literature for a 
General Radio Type 384 oscillator 
made in the early 1920s'. Any 
information greatly appreciated! This 
unit had plug in coils similar to the 
type 584 which was made in 1929 or 
so, and the coils were stored on top of 
the oscillator. Michael Crain 
N3VWN, 

Wanted: Espey Radio model 31 called 
" Roundabout " c. 1950. Thanks in 
advance. Joseph DiCaro, 4155 
Lastrada Heights, Mississauga, 
Ontario, Canada, L5C3V1. 
Email: decoradio@primus.ca. 

For Sale: Zenith Model K731 AM/FM 
Table Radio with AFC. It is a K707 
Chassis with 7 tubes and a separate 
tone control. The cabinet is in 
excellent shape but the speaker grill 
cloth is slightly frayed at the bottom. It 
works well but has some hum and the 
volume control is scratchy. Overall 
dimensions are 16" W x 10" H x 8" D. 
David Weinreich at (301) 874-5521 or 
david.weinreich@ globalstar.com 

For Sale: NEW ITEMS!: Mask/gasket 
for Philco Shadow Meter, rubber 
grommets and washers for Zenith, 
Philco, Crosley, RCA. Corner rubber 
supports for Philco chassis. Rubber 
feet for Crosley "Dashboard" radios. 
Reproduction knobs and push buttons. 
Knobs for Pilot TV-37 and Motorola 
VT-71 & VT-73 Televisions. Also 
CD's and DVD's or radio printed 
material. Go to www. 
renovatedradios.com or call (586) 876-
9802 for more details. Ed Schutz 
blacksmithl@wowway.com. 

Watch for the September issue of 
Radio Age if you're interested in 
farm radios. You know the kind: 
they were run from batteries, and 
sometimes rechargeable batteries 
that could be recharged from 
windmill-powered generators like 
the famous Wineharger. 
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At all MAARC meetings, fleamarketing starts an hour or so before the meeting start time. 

Sun., July 20 

Sun., Aug. 17 

Sun., Sep. 21 

Sun., Oct. 19 

Sun., Nov. 16 

MAARC meeting at the Davidsonville Recreation Center, Davidsonville, 
MD, on Queen Anne Bridge Road. This road starts at Central Avenue 
(MD 214) near its intersection with Davidsonville Rd. 1:30 pm. See map, 
P.2. 

MAARC meeting at the Davidsonville Recreation Center, Davidsonville, 
MD, on Queen Anne Bridge Road. This road starts at Central Avenue 
(MD 214) near its intersection with Davidsonville Rd. 1:30 pm. See map, 
P.2. 

MAARC meeting at the Davidsonville Recreation Center, Davidsonville, 
MD, on Queen Anne Bridge Road. This road starts at Central Avenue 
(MD 214) near its intersection with Davidsonville Rd. 1:30 pm. See map, 
P.2. 

RadioFallFest 2008—the last BIG MEET of the season. Huge auction, 
very active flea market that starts as soon as the park opens on Sunday 
morning (try 9:00 a.m.) at the Davidsonville Recreation Center, 
Davidsonville, MD, on Queen Anne Bridge Road. This road starts at 
Central Avenue (MD 214) near its intersection with Davidsonville Rd. 
1:30 pm. See map, P.2. 

MAARC meeting at the Davidsonville Recreation Center, Davidsonville, 
MD, on Queen Anne Bridge Road. This road starts at Central Avenue 
(MD 214) near its intersection with Davidsonville Rd. 1:30 pm. See map, 
P.2. 

Mid-Atlantic Antique Radio Club 
C/O Paul R. Farmer 
P.O. Box 352 
Washington, VA 22747-0352 
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