
 

LONG WAVES 
AND THE RADIOS THAT HEAR THEM 

 

BY ED LYON 
 

There’s another radio world out there, at frequencies below the AM Broadcast (AMBC) band.  Wave-
lengths in this lower frequency arena run from about 550 meters for signals around the low end of the 
AMBC band to about 33,000 meters (about 20.5 miles).  Clearly, erecting a half-wavelength-long an-
tenna for this service is not like throwing a wire up into a tree, like we do in the shortwave world. 

B 
ETWEEN 1900 and 1915, nearly all 
serious radio signaling was done in a 
band we now call either the “LF” band 

(Low Frequencies [30 kHz to 300 kHz]) or, the 
“VLF” band (Very Low Frequencies [3 kHz to 
30 kHz]).  The AMBC band falls into the next 
higher-frequency band above LF, called MF (for 
Medium Frequencies, 300-3000 kHz), and many 
hams operate mostly at HF (High Frequencies, 
3000-30,000 kHz). Marconi operated at some 
uncertain place in the LF band for his initial 
1901 trans-Atlantic transmission of the Morse 
letter S, we think.  And all of those magnificent 
Alexanderson alternators and enormous Federal 
arc converters (one of the 1-Megawatt ones was 
made into a cyclotron) operated in this LF band, 
as well.  This band is still in use today, but far 
more long-distance communications, aside from 
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satellite-relayed signals, is now done using the 
high frequency (HF) band, 3000-30,000 kHz. 
 
The main differences in the way radio waves 
propagate from transmitting antenna to 
receiving antenna among these radio bands are 
the following: 

 1. At VLF, from 3 to 30 kHz, the waves, 
whose wavelengths are from 60 down to 6 
miles, respectively, penetrate the earth and 
oceans, tend to be vertically polarized, and 
bend their way around the curved earth. 
They can  leak into outer space because of 
the limited conductivity of the earth’s 
ionosphere and their large wavelengths. 
2. At LF, from 30 to 300 kHz, less pene-
tration of the earth takes place, and the 
lower portions of the ionosphere (from 10 

(Continued on page 3) 
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A BOUT MAARC and RADIO AGE. Radio Age became the 
monthly newsletter of the Mid-Atlantic Antique Radio Club in 

June 1994. Prior to that date, the MAARC Newsletter and Radio Age 
were separate publications. 

Subscription to Radio Age begins with the next available issue after 
the membership application and dues are received. Dues are $24per 
year in the US, $36 in Canada, and $60 elsewhere, all payable in 
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MAARC MONTHLY MEETINGS. Most months MAARC 
meetings are held at the Davidsonville Family Recreation Center, 
3789 Queen Anne Bridge Rd., Davidsonville, MD (map below). 
From U.S. 50, take MD 424 south for 2.5 miles. Turn right on MD 
214 for 0.6 miles, and angle left on Queen Anne Bridge Road for 
1.1 miles. The entrance will be on your left. April and December 
meetings are usually held at the Sully Station Community Center in 
Northern Virginia. Check the calendar on page 16 for details. 
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to 90 kilometers height) show some 
penetrability, but the waves are always 
vertically polarized, and travel around the 
earth’s curvature by the retarding effect of 
the lossy earth. 
3. At MF, from 300 to 3000 kHz, penetration 
of the earth and ocean is just about absent, 
and the ionosphere starts to show day-night 
differences, with the region below 100 km 
height showing definite transparency during 
the night but becoming charged by sunlight 
during the day, thus absorbing the waves.  
AMBC stations therefore find their signals 
limited in range during the day, due to 
absorption of the wave energy by the low-
level ionosphere, but leaping great distances 
during the night, which made kids play a lot 
of BCDX (broadcast distance-seeking) 
listening contests instead of doing evening 
school homework back in the 30s and 40s. 
4. At HF, which is popularly called the 
“shortwave” band, from 3-30 MHz or 3000-
30,000 kHz, the earth and oceans are 
impenetrable, and the ionosphere above 90 
km height reflects much of the wave 
forward, making the propagation bounce, 
with “skip zones” of no signal level, to 
“illuminated” zones of high signal strength.  
Both horizontal and vertical polarization can 
be used, but the polarization rotates 
considerably once the wave gets into 
ionospheric heights, owing to the presence 
of the earth’s magnetic field, so that the 
received polarization may not be the same as 
was transmitted. 

 
The frequency limits for these bands were 
chosen by an international committee, and they 
do not conform to any sharp divisions in the 
physics of wave propagation, the practice of 
radio signaling, or economics; they simply 
reflect arbitrarily chosen markers in the signal 
wavelengths.  They mark the demarcations 
between 10s, 100s, 1000s, and 10,000s of meters 
of wavelength and their corresponding 
frequencies; the hams mostly work in the 
“dekameter” wavelength area (the Europeans 
spell it “decameter”), where wavelengths run 

(Continued from page 1) 

from 10 meters to 100 meters, the AMBC band is 
in the band of “hectometer” wavelengths, 100-
1000-meters long, and LF signals would be in 
the “kilometer” wavelength area, 1000-10,000 
meter wavelengths.  In actual practice, the 
Europeans began classifying their various radio 
services into the simpler notations of Long 
Wave, Medium Wave, and Short Wave around 
the time of the first World War, and many radios 
used for communications and entertainment 
follow these classifications in their band 
markings.  The internationally accepted AMBC 
service falls into the Medium Wave band. 
 
So, entertainment radios with “Long 
Wave” (LW)  band capabilities will receive 
signals at frequencies below the usual AMBC 
lowest frequency.  Currently, broadcasting in this 
LW band is restricted by the International 

(Continued on page 4) 

Figure 1.  Author’s EKCo A-22 “allwave” receiver. 
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mode), the Zenith Transoceanic being the most 
popular of them. The Zenith T-O dial is shown in 
Fig.6.  Other uses were found for the steadiness 

(Continued on page 5) 

Telecommunications Union (ITU) to the band 
from 148.5 kHz to 255 kHz, but stations have in 
the past tacked themselves onto the the upper 
end of this band, to 283.5 kHz, and have been 
grandfathered into the band.  In this band, the 
wavelength span is from 2.02 kilometers down to 
about 1.06 kilometers.  All these broadcasters are 
in Europe, and there are some in Asia and 
northern Africa.  There are many receivers, 
mostly European, American-made-for-export, 
and communications/military types that tune this 
Long Wave band.  Fig. 1 shows this author’s 
Ekco A-22 “all-band” radio receiver, sporting 
three bands, long-wave, medium-wave, and short
-wave.  Fig. 2 shows part of the dial closer-up, 
and it can be seen that the names of the 
broadcasting cities appear along with the 
frequency figures.  Another radio in the author’s 
collection that receives Long Wave signals is a 
Philips 834A, nicknamed the “Ham Tin Radio,” 
based on its overall shape, like a tinned Hormel 
ham, whose dial is seen in Fig. 3.  Note the upper 
and lower sets of numbers, corresponding to two 
bands able to be received, the MW wavelengths 
and LW wavelengths, both in meters. 
 
Many military radios used the 200-500 kHz 
band, partly in the technical ITU LF band, partly 
in MF, but generally falling into the band 
popularly called Long Wave.  Many German, 
Italian, French, and British military “morale” 
radios tuned the LW band as well as the usual 
AMBC band and some parts of the Short Wave 
bands.  The Siemens 11GW, used as an officer’s 
morale radio in the Luftwaffe has its dial 
pictured in Fig. 4, showing three bands, from top 
to bottom, SW, MW, and LW, along with 
numerals indicating wavelength in meters, and 
names of cities where broadcasters operated.  For 
the enlisted Luftwaffe troops, the Siemens-
designed “Luftwaffen-Koffer” type K32GWB 
morale radio was popular.  Fig. 5 shows its dial, 
again with shortwave band on top, medium-wave 
band in the center (with all the cities’ names), 
and the LW band on the bottom of the slide-rule 
dial.  In the U.S., morale radios usually covered 
only the AMBC band and some shortwave 
broadcast bands (some were in a bandspread 

(Continued from page 3) 

Figure 2. Blow-up of part of EKCo dial, showing 
three bands—all labeled in wavelength (meters). 

Figures 3 (above) and 4 (below) Philips 834A radio 
with blow-up showing dial scale in meters. 
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that operated on 
the fixed 500 
kHz emergency 
f r e q u e n c y , 
powered by a 
h a n d  c r a n k 
mounted on its 
top, and radi-
ating from a wire 
antenna held 
aloft by an 
aluminum-frame 
box kite or a 
rubberized balloon that was hydrogen-filled from 
a sea-water activated H2 generator.  The Gibson 
Girl was copied from an earlier German emer-
gency transmitter called Notsender, type NS2, 
also operating on 500 kHz.  In more modern 
times, emergency frequencies and the trans-
mitters that use them have moved up to 121.5 or 
243 MHz, then to 406.025 MHz, where a 
satellite network listens for them and locates 
them via GPS.  Now, although the 500-kHz spot 
frequency is still authorized for emergency 
calling, the Coast Guard announced over a year 
ago that they would no longer guard that 
frequency, so we wonder if anyone listens there 
on the dial.  Most entertainment radios, even 
European ones, do not cover that frequency. 
 
Many people wear watches or have battery-
powered wall clocks that can reset their time 
settings to agree with Universal time, as 
broadcast by National Bureau of Standards (now 
NIST) on WWV.  Most hams know that WWV 
operates on frequencies like 5 MHz, 10 MHz, 
and 20 MHz in the Short Wave band, but that 
organization also broadcasts (on WWVL) time 
and frequency standards on 20 kHz and 60 kHz 
in the Long Wave area, and it is either one of this 
pair of frequencies that is captured periodically 
by these self-resetting watches and clocks.  The 
primary reason these Long-Wave signals are 
used for time standards is that the signals 
propagate from the transmitter (such as at Ft. 
Collins, CO) to the user’s clock or watch via 
“surface waves,” which cling to the earth’s 
surface as they travel, day and night, with very 

(Continued on page 6) 

of propagation character at LW frequencies, such 
as navigation transmitters or beacons that could 
be received aboard ships or aircraft, using their 
rotating-loop direction finder (DF) antennas 
working into Bendix, RCA, Western Electric, 
and other DF receivers, in the 200-500 kHz 
band.   The most reliable thing about LW beacon 
signals for DF operations was the fact that LW 
signals are always vertically polarized, which is 
a natural mode for the usual magnetic loop 
antenna. 

 
A transmitter that operates on a single frequency 
(500 kHz) in this LW (or nearly MW) band is the 
very famous “Gibson Girl” emergency radio 
from World War 2, seen here in Fig. 7, shown 
with its antenna reel door open, ready for the 
launch of a hydrogen balloon or box kite to carry 
the wire aloft.  This radio, technically known as 
the SCR-578 contained a 4.5-watt transmitter 

(Continued from page 4) 

Figure 5. Luftwaffen-Koffer K32GWB radio dial. 

Figure 6. Zenith Transoceanic dial– AMBC, overall 
shortwave, and band-spread bands —but no LW. 

Figure 7.  SCR-578 “Gibson 
Girl emergency transmitter. 
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they had those already.  What they wanted from 
Rycom was a calibrated signal strength meter 
that could determine exactly how good or bad 
the antenna signals were, and they wanted it to 
be called a power meter or voltmeter.  Rycom 
complied, calling it a “selective voltmeter.”  The 
implication is that it should not erroneously 
register a signal level on out-of-band signals 
even if they get through the railway radio 
receivers and cause interference.  Complete with 
its superheterodyne (up-converting) design, 
calibrated gain throughout, and sharp crystal 
filters in the IF stages, this makes for a very fine 
receiver.   The sensitivity is quite good, with a 
very wide range attenuator in the front end, 
shown in Fig. 9.   
 
To help Rycom finance the development of this 
line of receivers (or “selective voltmeters”) the 
U.S. Navy contracted with Rycom to help 

(Continued on page 7) 

little variation in the path geometry or efficiency, 
despite major daily, seasonal, and sporadic 
changes in the ionosphere, which would create 
variations in the signal propagation time delay 
and signal strength for Short Wave signals, such 
as 5, 10, or 20 MHz. 
 
Finally, there was once another very valuable use 
for signaling in the LW region of the spectrum, 
and that was aboard trains.  As the railroads very 
slowly moved out of the 19th century in signaling 
train operators (with lantern-bearing men who 
ran ahead to ensure the track was clear, for 
example), they instituted wired and wireless 
signals and radio communications, using LW 
signals.  The locomotives, cabooses, and some 
rail cars had small antennas, transmitters, and 
receivers on them, and these had to be checked 
as to net sensitivity on a periodic basis, creating 
the need for experts in such matters and special 
signal generators and receivers.  Railway 
Communications, Inc. (Rycom)was formed to 
make some of this equipment, and they 
continued to build this gear for the military, 
when the need arose for calibration of certain 
LW and Very Long Wave receiving equipment, 
some used for nuclear bomb detonation 
detection, in the enforcement of test ban treaties.  
Fig. 8 shows the author’s Rycom 2172 receiver, 
capable of quantitative measurement of signal 
strengths and signal levels at frequencies from 1 
kHz to about 400 KHz.  Of course the railway 
people didn’t want to buy a receiver, itself, since 

(Continued from page 5) 

FOR THE RECORD: 
 
The May 2014 meeting of the Mid-Atlantic Antique Radio Club was held on the 18th of May at the usual venue, 
Davidsonville, MD, Eric Stenberg presiding.  Willie Sessoms held his usual Show-.n.-Tell (or Show-‘n’-Ask) 
feature and it brought out several interesting radios and radio-like devices, including a Catalin Emerson 400 that 
had been used unsuccessfully as an automobile wheel-chock, a terrific Harkness Counterflex radio purchased  
for almost nothing at the recent Carlisle (PA) automobile meet, a superconductor employed in a tubeless radio, 
and Willie’s own complete General Motors remote-control (standing ashtray-style) radio, very seldom seen in 
complete form.  Then we saw a GE clock radio from 1971, made in Singapore, and carrying a plaque indicating 
it had been presented to the CEO of General Electric Co. (this would have been before Jumpin’ Jack Welsh, we 
think). 
 
There was considerable discussion of RadioActivity-2014, scheduled for June 26, 27, and 28 at the Timonium 
Holiday Inn, two exits (about a half-mile) north of the former (1990s) RadioActivity site at the fairgrounds exit.  
About 48 members were present.  An auction followed the general meeting. Domi reports $64.00 net from it.  

Figure 8.  Author’s Rycom 2172, same as Navy TS
-2431/UR selective voltmeter or LW radio. 
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develop the receivers for use in analyzing the 
quality of signals coming from their LF and VLF 
transmitting stations.  These stations, leftovers 
from a long-ago period when Alexanderson and 
Fuller were churning out alternators and arc 
converters, had been modernized over the years, 
and now found use communicating across the 
oceans, and through the oceans, with fleet 
broadcasts and point-to-point signaling of 
submarines.  In Annapolis these was NSS, 
transmitting enormous signal levels at 21.4 kHz, 
technically a VLF signal frequency, and at 115 
kHz, near the center of the LF spectrum.  NSS 
Annapolis replaced the former NAA in 
Washington, DC (actually in Arlington, VA near 
the current Reagan National Airport) for 
transmitting; LF and VLF receiving for 
Washington was carried out at Cheltenham, MD.  
Aboard naval vessels were both transmitters and 
receivers for communicating with these and the 
many other Navy stations.  The Navy placed one 
or more of the Rycom 2172 VLF/LF receivers, 
now technically termed by the Navy a “spectrum 
analyzer”, type TS-2431/UR, at each transmitting 
station, and at several receiving stations, as well. 
 
So what do you do with that carefully-restored 
European radio that has a LW band on its dial?  
Is there anything to hear down there?  The 
answer is “Yes.”  There are European, Asian, and 
African programs in that 148.5-283.5 LW 
broadcasting band , and most operate at power 
levels exceeding 50,000 watts; some go as high 
as 2 Megawatts.  Their signals may be weak, 
because they are so very far away, and cannot 
take advantage of the efficiencies (and the 
disadvantages of variability in propagation) of 
shortwave propagation.  Once found and 
enjoyed, they can be relied upon to be there 
during all their broadcast hours.  What to do 
about an antenna?  We already joked about trying 
for a half-wavelength long wire, and find that 
ridiculous, mainly because it will be exceedingly 
low in efficiency, and will pick up all the local 
electrical spark and lightning interference 
imaginable.  Those of you readers who sat 
through this author’s MAARC meeting 
presentation last year on antennas might 

Continued from page 6 

remember that sparks and lightning that occur 
within a wavelength or two of the receiving 
antenna (and remember that in this LW broadcast 
band the wavelength runs of the order of a mile 
or so) are mainly electric vector effects (as 
opposed to integrated electromagnetic effects) at 
the receiver, so that the worst antenna you could 
choose would be a short wire (well, short relative 
to a wavelength).  Far better to make up a 
magnetic loop antenna, best of all one with a 
ferrite core, like a handful of old AMBC 
loopsticks, wound with magnet wire and tuned 
by a capacitor to resonate at the frequency tuned 
in.  The loop responds to the magnetic com-
ponent of the wave, not the electric vector, so it is 
not responsive to the local sparks or nearby 
lightning flashes.  It’s always good to have a 
signal generator and work out the loopstick and 
tuning capacitor sizes and windings-count using 
controlled signals from the generator than try to 
optimize the loopstick on broadcast signals. 
 
Besides, there are many natural signals down in 
the LW (and longer wavelength) bands, that the 
curious budding scientist in you might like to 
explore.  These are sounds created by the radio’s 
speaker responding to simple rectification 
(detection) of the low frequency waves generated 
in near-earth space, like whistlers, chirps, grunts, 
and the “dawn chorus.”  These are caused by 
natural events like lightning strokes, earthquakes, 
and solar emissions.  Fig. 10 shows a 

(Continued on page 9) 

Figure 9.  Lower left portion of Rycom 2172 panel 
shows wide-range attenuator (100-dB span). 
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local oscillator to influence the other section’s 
(pentode’s) electron stream, and no heterodyne con-
version would take place.  But the 1V6 does work as 
a heterodyne converter. 
 
The 1V6 construction, with no wire connection be-
tween the two sections,  attracted the attention of 
both Don Black and Joe Sousa to feel that the tube 
must have gammatron capabilities, in which signals 
applied to either one of the two control grids could 
influence the electron flow in the opposite stage’s 
structure, just by being there.  Joe’s article on the 
website (www.Radiomuseum.org) includes extensive 
measurements and exercise of his Tektronix charac-
teristic curve tracer, a small example shown here. 
 
Note that the pure gammatron-mode Gm (trans-
conductance) value of each section, triode or pentode, 
is about half the value obtained when the section is 
operated with its own grid plus the opposite section’s 
grid (in parallel) excited.  We wonder if the developer 
suspected or knew this beforehand, or discovered 
they didn’t need that pesky extra grid in the tiny, sub-
miniature tube, making it a triode-hexode rather than 
triode-pentode.  We also wonder if the same construc-
tion, but with a thin heater-cathode (unipotential) in-
stead of a filamentary cathode, might work as well, or 
better, since filament cathodes have inherent negative 
feedback owing to the signal voltage drop over the 
length of the filament, or half of it when both ends of 
the filament are bypassed to ground. 

J 
OE Sousa reports on the Ra-
diomuseum website a couple of 
interesting new discoveries.  

Main one is that the developers of the 
subminiature 1V6 tube, likely Ray-
theon, must have intended the tube to 
act in the gammatron mode.  Most 
readers of this journal will remember 
that it was Heintz (of Heintz and Kauf-

man) in California, who invented a tube they called a 
Gammatron, intended to avoid RCA’s patent grip on 
transmitting tubes in the 1920s.  Their tube used two 
plates instead of a grid and a plate, and their plates 
were on either side of a center filament (cathode).  
Signal voltages impressed on one plate, called the 
gamma plate, influenced the amount of current col-
lected from the cathode on the other plate, called the 
anode plate.  This 1V6 tube is a fairly scarce con-
verter tube used in superhets, and appears to be a tri-
ode-pentode pair of sections, sharing a single filamen-
tary cathode.  The triode is arranged on one side of 
the straight-line filament and the pentode is on the 
other side.  The triode  grid therefore faces the pen-
tode  grid with only the thin filament between them. 
 
Now, ordinarily, in an “ordinary” two-section con-
verter tube, like the 6J8 or 6K8, the triode section is 
the local oscillator whose output signals are injected 
into the other section’s electron stream by a jumper 
connection of the triode grid to one of the grids in the 
other section (hexode or heptode).  In the 1V6, there 
is no direct connection, so that , in the absence of a 
gammatron function, there is no way for the triode 

Tidbits 

Above are Joe Sousa’s plots of the 1V6 plate characteristics of the triode section and the pentode sec-
tion (with screen tied to plate) with each  
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spectrogram (intensity- and color-modulated plot 
of frequency [ordinate] versus time [abscissa]) of 
a whistler event found at the output of a VHF 
receiver at Palmer Station, Antarctica.  Electrical 
noise levels at most habitable places are very 

high making such recordings difficult to discover 
here, for example.  Space Shuttle astronauts and 
crew of high altitude aircraft have seen “sprites” 
at night,  bright pink or blue  spark-like 
discharges flying upward through their flight 
altitudes and becoming diffuse at extremely high 
altitudes, perhaps over 200 kilometers up.  These 
sprites appeared immediately after an especially 
energetic lightning stroke below the sprite. 
Others then found, using VLF receivers, that a 
whistler was heard after the passage of such a 
sprite.  Detailed research has discovered that 
lightning causes sprites, which result in 
electromagnetic VHF waves that are dissipated 
by their interaction with energetic ions in the 
earth’s Van Allen belts, creating whistlers, and 
helping to discharge the intense radiation in these 
belts.  The radiation there comes, of course, from 
the sun’s particle eruptions, under most 
circumstances.  There are also good reasons to 
believe that the sun’s emission of these energetic 
charged particles is ultimately the root cause of 
our weather, including lightning, closing the 
loop.  Astrophysicists have found that Jupiter 

(Continued from page 7) also has lightning, and whistlers, in case you 
want to tune in for some real VLF DX.   
 
Oh, those European entertainment radios with 
the LW band – they won’t tune low enough to 
hear whistlers, which run from 1 kHz to 20 kHz 

in frequency, whereas the radios typically tune 
down only to about 150 kHz.  Try, instead, a 
good audio amplifier, with plenty of power-line-
frequency rejecting filters ahead of it.  Power 
lines used to be mainly 60-Hz noise here in 
America, but since the age of solid state stuff, 
there are terrific harmonics out there, making life 
tough each 60-Hz increment upward in the 
spectrum. 
 
Here is a challenge to any of you who dabble in 
operational-amplifier-type active spectral filters.  
Devise a set of 60-Hz (and harmonics) rejection 
filters to drive an audio amplifier, build a loop 
antenna for VLF, using a bar or rod-type ferrite 
or powdered iron core wound with enameled 
wire (about 500 mH), shunt this loop with a 4700 
pF capacitor and a 4.7K resistor, and use this 
antenna (?) as input to your filter, then connect 
the filter’s output to drive the audio amplifier 
and speaker.  This antenna peaks at about 3 kHz. 
 
Hey, they all laughed at Copernicus, too.  
 

Figure 10. VLF frequency-time-intensity plot of whistlers as picked up in Antarctica, where the back-
ground noise is minimal.  Intensity is color-coded with scale on right, in femtoteslas per Hertz decibels. 
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B y 1951, my college undergraduate work hav-
ing but a year to go, and my scarce spare time 
wasted on repairing radios for students, in-

structors, and neighbors of the rooming house where I 
was staying, I had seen many American radios, mostly 
small sets, but occasionally hefty table models or con-
soles.  In the mix, I had occasion to repair a few for-
eign sets, thankfully never needing tubes or unique 
parts for them, but instead, mainly capacitors and 
power resistors.  The few such foreign radios I had 
worked on were small ac-dc sets with large voltage-
dropping resistors used to reduce the line voltage to 
what was needed for the string of filaments (heaters) 
in the four or five tubes present. Most such resistors 
were ceramic pillars wound with bare resistance wire, 
which had become loose, and tended to flop and cre-
ate little sparks as the wire winding got tangled, even-
tually burning through the thin wire and making the 
filament string go cold. 
 
The usual fix was a new resistor, chosen in size by 
guesswork and trial, using the color of the cathodes’ 
glows in the tubes as a guide to proper ohmage, for I 
had no information on the tubes used in those radios.  
Even the college library, a source for Rider manuals 
up to about the end of the war (when even those seem 
to have stopped), had no tube data except the RCA, 
Sylvania, and GE manuals.  The other thing I had no-
ticed was that every foreign radio I worked on (there 
were eight noted as foreign in all of the note papers I 
have found) had a slide-rule dial, whereas most of the 
American radios I worked on had small rotary dials.  
As a result, I very seldom had to restring a dial indica-
tor needle, all the pulleys and gang capacitor wheel, 
and drive shaft.  But the Physics Department stock-
room carried spools of several types of JFD dial-drive 
cord and a bottle of little assorted springs, and I had 
one spool and a vial of springs in my toolbox, just in 
case.  What I have learned since maturing (getting 
old) is that you can’t restring dials without use of doc-
tor’s forceps, maybe two or three pairs of them.  I 
should thank my stars I never had to restring dials 
when I was back in college, before I learned about 
forceps.  
 

But this story is about a large wooden table model with 
four control knobs in a row across the bottom of the 
front panel, a big grille-cloth covered speaker area 
above these control knobs, and a large slanted slide-
rule dial on the top front.  A student named Marth who 
was taking a 4-credit-hour Physics Zero course in 
which I was the laboratory instructor brought me the 
radio asking if I could repair it.  Symptom he described 
was that it didn’t play, and he had got a shock from 
some kind of “button” on the rear of the set.  He de-
scribed it as a British radio he had acquired in England, 
where he spent the previous summer. 
 
I asked if he had reset or adjusted the radio to work on 
American power-line voltage, and he looked blankly at 
me and said he had got a room-mate to replace the 
power cord plug which had been big and clunky and 
was now a standard American 2-blade plug. I thought, 
“Oh-oh. Looks like a snap job.  Reset the line voltage 
adjusting thingy to 115 volts instead of the British volt-
age, probably 220 volts, and  hit him for 5 bucks.  It’ll 
be steak and eggs for breakfast, that’s sure.”  Then he 
added that a fellow student in England who knew his 
way around electricity, had switched the “knob” for 
American usage.  So maybe there was some sort of 
switch-over control on the set. Somewhere. 
 

(Continued on page 11) 

REPAIRING A “BRITISH” RADIO MADE ON LONG ISLAND 
  

BY ED LYON 
In the past, these pages have carried many reports of radio repair adventures experienced by  our members and 

friends.  This author has written several of them based on old loose-leaf notebook pages that survived work-
bench clutter, graduation from college, many moves, and over 60 years of marriage to wonderful lady who mer-

cifully also is a fellow collector and packrat.  This is another of those adventures. 

The “British” radio: actually an Andrea Radio 
Model T-16, made for domestic and export. 
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But then there was this “button” he 
said was on the back, and it gave 
him a shock…..Hmmm.  I took the 
radio to my little workroom 
(actually the Physics Department 
battery room, where the 200 volts 
worth of huge Edison cells sat, 
along with their switchboard and 
charging motor-generator);  and my 
work-bench and stool.  I left the ra-
dio there and went back to the Phys-
ics lab to help these pre-med and 
economics majors get in their 
obligatory hard-science credits, and 
when it concluded two hours later, I 
went back to the battery room and 
the British radio.  First thing I saw was the name 
“Andrea Radio” across the top of the huge dial glass.  
I thought it a simple coincidence that there had once 
been an Andrea in American radio manufacture – the 
guy who headed up the Fada outfit, to be exact.  I 
turned the radio around and saw the strangest thing.  
There was a 6H6 metal vacuum tube, immediately 
recognizable because of its unique size and shape, 
plugged into its socket on the back of the radio .  
Could this be the “button” he touched?  And got a 
shock?  
 
I removed the fiber-board rear cover and the flat loop 
antenna from the rear of the radio and looked inside.  
Well, this was a quality set.  It had a power trans-
former – or maybe just a 220/110-Volt autotrans-
former to change-over the line voltage.  But then near 
the transformer was a 5Y3 GT tube – a sure sign of 
quality, proving that was actually a power trans-
former.  And there were four other tubes, which I 
pulled one at a time just to see what kinds they were.  
The 6K8 was obviously the front-end converter tube 
– sort of like our more common 6A8 or 6SA7, but a 
little better for short-wave work, and this radio had 
two short-wave bands on the dial.  The 6SK7 was All
-American – surely the RF amplifier or IF amplifier.  
Next was a 6SF5, a high-quality audio amplifier tri-
ode – probably doing just that, and then the 6V6GT, 
one of the work-horse audio output tubes of all time. 
 
Oh – and the 6H6 on the back of the chassis.  I pulled 
it and saw that its socket had two keyways in the cen-
ter hole, about 90 degrees apart..  What the hey?  A 
person could well plug the 6H6 in either way, and 
only one way would work.  Why would they do 

 continued from page 10 something like that?  And why put the 
6H6 detector tube on the back of the 
set, and not on the chassis top like all 
the rest of the tubes?  Strange, these 
Brits. 
 
I looked again inside and examined 
the chassis for any other strangeness.  
There was something there, as well.  It 
was a black-capped plug that was in-
serted into a socket next to the 5Y3GT 
rectifier tube.  I lifted it out of its 
socket, and saw it was octal-based and 
had faint white markings on top of the 
metal cap.   With some effort I got the 
cap off the top of the plug-in thing, 
and saw it was simply two separate 

shorting wires, one connecting pins 1 and 4 together, 
the other tying pins 5 and 8 together.  But the socket 
it was plugged into was exactly where a sober engi-
neer would have put the 6H6 as the detector/AVC 
tube, and not on the rear of the chassis under the 
power transformer.  So I really had to take out the 
chassis and see what was going on with these two 
mystery sockets – the one the shorting plug was in-
serted into, and the one the 6H6 was occupying. 
 
The chassis was held in by four screws inserted from 
under the cabinet bottom to threaded captive nuts at 
the four corners of the chassis, in rubber shock-
mounts.  A quality touch, I thought.  I up-ended the 
chassis and saw the problem clearly.  The power 
transformer appeared to have two primary windings, 
both connected to that octal socket on the rear of the 
chassis – the socket with the two center-hole key-
ways.  And it was the shorting plug that was sup-
posed to be plugged into that socket, not the 6H6 
tube.  The 6H6 belonged up on the top of the chassis 
between the last IF can and the 5Y3 socket, like any 
radio that used a 6H6.  Most radios of that vintage (I 
guessed post war or immediate-pre-war) would have 
used a 6SQ7 for both the 6H6 and 6SF5 functions, 
thereby saving a tube.  Except Midwest, I guess. 
 
The shorting plug cleverly switches the two power 
transformer primaries from being connected in paral-
lel to being connected in series, depending on which 
keyway is used to align the plug.  And since pin 1 
was one of the pins involved (one shorting wire went 
from pin 1 to pin 4), and pin 1 of a 6H6 metal tube is 
connected internally to the metal shell of the tube, 

(Continued on page 12) 

The metal 6H6 or “button.” 
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that would explain why the Marth fellow got a shock 
from the “button” on the back.  The 6H6 was the 
“button.”  The radio chassis was cleaned up a bit by 
brushing out all the accumulated British dust, the plug 
and tubes were checked and returned to their sockets, 
and for good measure I replaced the 20-20-20 uF can-
type electrolytic capacitor that sat next to the 6V6 
output tube.  The other capacitors checked OK, and 
looked good – no overheating, no melted wax, no re-
sistor problems, either, all looked bright and easily 
read as to color codes. 
 
That’s when I realized for certain that this was an 
American radio – not British.   
 
Postscript: 
In May 2014, when I shuffled through the old pages of 
notes on this radio’s repair, I concluded that I must have 
left it at that, strongly suspecting that the radio was actually 
an American-built Fada, and I had neglected to note a 
model number, if there was one evident.  I had no access to 
good data-bases in those days, so a model number wasn’t 
going to help me.  So, a month ago I looked for Andrea 
radios on the web, and found a few, including a Model T-
16, and this must be the model I worked on.  It certainly 

(Continued from page 11) agrees with all that I noted, and no other Andrea is like 
that.  Curiously, Andrea also made a Model T-U16, an ac-
dc, domestic-or-abroad version with the same radio circuit, 
but it must have been miserable, with no power trans-
former, of course.  It used 300-mA-heater tubes in the 
string, like 25Z6, 25L6, the usual 6-volt ones, and a big 
string of power resistors to get rid of the rest of the power-
line voltage (45 volts to eliminate in America, 160 or 165 
volts in England).  That’s 13 extra watts dissipation in the 
cabinet when here, or about 48 extra watts dissipated in the 
cabinet in Merrie Olde.   
 
In looking for Andrea background, I checked Alan Doug-
las’ Radio Manufacturers of the 1920’s, and found the 
whole ugly history of Frank A. D’Andrea, his early Fada 
Radio company (the makers of all those crystal sets and, 
later, Neutrodynes).  Douglas describes the failures and 
resuscitations of the company in the Depression years,  the 
1932-34 emergence of Fada Radio and Electric Co. with no 
trace of D’Andrea in it, and in 1934 the Andrea Radio Co., 
Long Island, run by D’Andrea, his son, Frank Jr., and 
daughter, Camille.  This would indicate that the now-
popular Fada art deco and Catalin models of the 1938-1946 
period  have a different lineage than both the early Fada 
Neutrodynes and the postwar Andrea radio models, like 
this T-16, as well as many television models.   

SUBSTITUTIONS—SOME OF THEM WORK 
OTHERS, NOT SO WELL…. 

BY ED LYON 
During the 1980s, when MAARC was quite young, I had far more energy than today, and radio repairs helped 
dissipate that energy, especially on a winter evening.  A quid pro quo arrangement with several of those then-
new antique malls and old-time collectors gave me a heads-up on new arrivals or acquisitions (usually by auc-
tions) of old radios and in return I might fix up an old set of theirs that needed some repairs.  Here are two ex-
amples that had tube substitutions going on. 

M 
ILLIE and I used to spend considerable spare 
time during the 90s especially in the colder 
months when gardening didn’t take up so much 

time, touring the many new-fangled “Antique Malls.”  
These varied from old warehouses or factories that had 
their shop spaces or storage bins converted to booths to 
brand-new buildings, made for the purpose.  I had gotten to 
know several of the radio vendors in these places, and we 
would swap stories about repairs and restorations with 
them.  This often resulted in one of them bringing out a 
couple of radios from “out in the truck,” sometimes includ-
ing a rare one that might need some work.  When I was 
collecting Federals, that is how I obtained a hard-to-find 
Federal 57, for example.  Another activity was auctions.  
 
A huge two-day auction in Brunswick, MD, of a very large 
warehouse and its contents came up, this warehouse having 
been a Philco dealership from 1929 to the post war period, 
perhaps to 1955 or so, and a general radio dealer and repair 

shop for an earlier period. The items listed in the newspa-
per ads prior to the sale included many radios and televi-
sion sets left by customers for repairs and never picked up 
owing to unaffordable costs.  One of the fellow collectors 
bought a brand-new-looking Philco console radio-
phonograph, a Model 50-1721, I think. I did not catch the 
model number at the sale, but later, when he brought the 
chassis to me for diagnosis and repair.  I wondered why a 
set that new would have been brought to the dealer for re-
pairs, and then abandoned there (it had to have happened in 
the 1950s) when the set was only a couple years old. 
 
When the collector brought me the Philco chassis, his com-
plaint was that the radio was unstable, playing fairly well 
until there was a glitch in the power-line voltage or an in-
terfering signal or static burst.  At that point it would sud-
denly sound distorted, and he noted that the 5Y3 rectifier 
tube would then get hotter.  Sometimes just changing from 

(Continued on page 13) 
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AM to FM or to the phono player would set the radio off.  
He added that shutting it off then on again restored every-
thing, until the next glitch.  I asked how he knew the 
power line had a “glitch,” and he said, “Well, you know, 
like when the sump pump starts, or the dishwasher starts, 
and the lights give a little blink, that’s when the radio 
squeals, and goes crazy.  It sounded to me like a short-
circuit was occurring due to very close (touching) bare 
wires or terminals, or something like that, or a bad tube.  I 
took the chassis to the basement shop and put it on the 
bench with a speaker, since the chassis had no speaker.   
 
I had jotted down the model number he had told me, 
looked at it, and shrugged, “Oh well, have to do a little 
circuit tracing, maybe.”   I ‘d not yet obtained the later 
Rider manuals – that is any later than about 1940 radios.  
Some of the later volumes were very large, and com-
manded high prices, so I was waiting for the prices to 
come down, and for the bulk of the repairs I ran across to 
drift to later radios.  Like this danged Philco from 1950.  
My Philco shop manual covered all the pre-war models, as 
well, but no luck on a 1950 model.  I hooked up the 
speaker via alligator clips hooked to the two-pin speaker 
jack on the chassis,  and connected my basement-ceiling 
wire antenna to the grid of the RF amplifier tube, a 6BA6 
miniature, using a 100 pF capacitor in series with the wire, 
to avoid shorting the AVC voltage to anything.  I examined 
the band switch and chose the counter-clockwise –most 
setting of the three: AM – FM – Phono, figuring there were 
more AM stations in range than FM ones, out here in My-
ersville.  The local country and western station came in, 
WFMD.  No problem so far, so I switched on the Tektronix 
545 scope – it draws about 10 amps to start.  The radio 
squawked, and the sound became distorted – even for 
C&W music.  I switched off the radio and turned the chas-
sis over, propping it up on wooden blocks, and hooked a 
trusty Simpson V-O-M to a place where I could monitor 
B+ the plate terminal the output tube, which I had noted 
was a 6Y6-G.  Kind of a weird choice of tube – usually 
used only on radios and amplifiers where there is some 
reason to have limited B+ voltage – like in mobile trans-
mitters, and the like. 
 
I flipped the radio on again, and the B+ at pin 3 of the 6Y6 
came on up to just over 220 volts, then sagged to about 
185 volts, as the C&W music resumed.  Well, they did well 
to choose a 6Y6, in that case – the voltages are quite low 
in this set.  I turned the Tektronix 545 on again and the 
bench light dimmed a fraction, and the radio kept playing, 
never noticing the “glitch.”  We both looked puzzled and at 
each other. “Try it again,” he said, so I switched off every-
thing and waited a bit.  During this wait, I checked the 
tubes, and all were in good shape.  On the second try to get 
the radio to malfunction, I paid close attention to the B+ 
voltage reading on the Simpson, watching for any flicker.  
I had attached the Simpson’s leads to the chassis via a bar-

(Continued from page 12 
 

Visit the Radio & Television Museum 
 

2608 Mitchellville Road 
Bowie, MD 20716 

301-390-1020 
Hours: 

10 to 5 Fridays 
1 to 5 Saturdays and Sundays 

Exit from Rt. 50 at Exit 11 (Rt. 197) 
Take Rt. 197 South for 0.9 miles 

Right on Mitchellville Road for 1.3 miles 
Free admission, but donations encouraged 

rier strip soldering lug, and to the 6Y6 pin 3 via a handy 
Tektronix spring-hook probe tip I had bought along with 
the 545 ‘scope a couple years back.  All was ready, and the 
radio was switched on, then, after the voltage and C&W 
music both stabilized, I switched on the Tektronix scope, 
just to make the line voltage dip a bit.  Nothing.  No reac-
tion whatsoever.  I then moved the B+ connection to one of 
the main filter capacitor’s hot leads, and we prepared to try 
a third time.  Waiting for the cool-down before the third 
trial, we talked about the difficulties when things were in-
termittent, compared with good old-fashioned failures.  
Just like trying to get a hit-or-miss car problem fixed – it 
never fails when the shop guy is watching. I looked over all 
the chassis wiring this time, before trying the fail test, look-
ing for near-shorts or bare wires drooping anywhere.  I also 
thought about the possibility that the example power line 
“glitches” that the collector had described all seemed to 
come from an electric motor starting – so maybe the prob-
lem is a power line surge caused by an inductive “kick” 
due to the motor starting switch, not a sag due to extra load 
applied to the house wiring.  I wondered about dragging 
my big Catalin polishing rig into this part of the basement, 
for such a test, but decided that if the third test here failed 
to cause any radio squeal, that’s what we would do next. 
 
When we tried the Tektronix ‘scope  switch-on the third 
time, with the radio playing normally, and the Simpson 
reading the B+ at a normal 195 volts, the radio squealed 
and went distorted immediately, and the B+ dropped to 175 
volts.   I unclipped the Simpson from the B+ at the filter, 
and re-attached it to the 6Y6 plate connection, pin 3 of the 
socket.  The radio made  “static” noise, and returned to 
normal sound and normal (185 volts) B+ level again.  So I 
moved the Simpson lead to pin 4 (the 6Y6 screen grid ter-
minal), instead of pin 3, and the squeal started and distor-
tion followed.  Something was wrong with pin 3.  Anytime 
I clipped the hook probe there the radio quieted down, but 
take away the Simpson connection from pin 3, and the ra-
dio crapped out. 
 

(Continued on page 14) 
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The Philco “fix” included using the 6Y6 socket’s pin 1 as a 
handy “plate” connection, so they could wire the little 10-
ohm resistor between pin 3 and pin 1 – oh, so handy!  
Problem is that in metal tubes (which, by the way is NOT 
possible with a 6Y6, which does not exist in metal), pin 1 
is connected internally to the metal shell of the tube.  I told 
him that, and added that the substitution of a 6V6 was 
guaranteed to get him very low volume levels, due to the 
huge mismatch in impedance between it and the output 
transformer – and the very low B+ voltage in this particu-
lar model radio demanded a low-impedance tube and 
transformer.  What he needed was a tube with low plate 
resistance and a huge cathode, able to make big currents at 
low voltages – something like a 6Y6-G.  I gave him one I 
had in my tube stash, and he went away happy again, but 
more ticked off at Philco than ever. 
 
All of which reminds me of the day in 1954 or ‘55  that we 
traveled back to my parent’s new home (near Pittsburgh) 
for a visit after their move from the farm into town.  They 
had bought a Bendix 95M3 console radio, and in the move 
an output tube (one of a pair of 6K6GTs) got broken, and 
from my old junk-box my father found a 6V6GT, and used 
it as a substitute, having been encouraged to try it by a 
fellow volunteer worker in the local church.  This pal of 
my dad’s was the local TV repair-guy.  The radio sounded 
OK, but I told Dad that he really should use better-
balanced pairs in such a push-pull amplifier. 
 
I mailed them a 6K6GT when I got back home and bought 
one.  Dad installed it in place of the 6V6, and  “… the ra-
dio played the same,” he said, “…but a bit louder, and with 
a little less hum.” 
 
Oh, well. So much for balance. Sometimes substitutions 
work, somewhat. 

I shut the radio off and reexamined pin 3 again, this time 
applying a soldering iron tip and a dab of fresh silver-
bearing Tektronix solder, just to be sure we didn’t have a 
failure of the old solder joint there.  Repeating the test as in 
the third one above, everything remained the same.  I be-
came concerned the socket might be bad, like maybe hav-
ing a broken or loose connection grip on the tube’s pin 3.  
With the tube removed and the Simpson meter set to meas-
ure resistance from pin 3 to B+, itself, (radio is off for this 
test) I tried to get the meter to flicker as I wiggled the lead.  
I never got a flicker on the meter – just a steady 165 ohms, 
apparently the resistance of the output transformer.  
 
Then I remembered something I had heard from hams 
about the 6Y6 tube – it tends to oscillate at VHF frequen-
cies in many circuits when used as an RF power amplifier  
at HF (say, in the 40-meter band).  The usual Ham fix is to 
add loss to the plate lead or the grid lead – just enough to 
spoil the Q of the circuit to VHF signals.  I lifted the output 
transformer lead and the plate-to-B+ spike-bypass capaci-
tor lead (it was a ,006 µF paper capacitor), and inserted a 
half-watt 22-ohm resistor between them and pin 3.  I had 
chosen to add the loss resistor to the plate circuit rather 
than the grid circuit simply because the grid circuit had 
three wires on it, all going in different directions, and the 
plate had two, and was easier to get to. 
 
Problem solved.  My collector friend was happy, but was 
irritated that Philco would use such a tube with apparently 
known tendencies to oscillate that way, and he resolved to 
get to the bottom of it somehow.  For my effort he steered 
me to a Kennedy tombstone radio that he knew of, that 
would be soon coming to Antique Station, a new antique 
mall in Frederick.  His card would get me half-price from 
the vendor. 
 
But the story didn’t end there.  My collector friend came 
back several months later, with the same chassis.  He told 
of finding a Philco shop tip sheet that described the 6Y6 
parasitic oscillation problem in this particular radio, and 
showed the fix, so he un-did my little resistor and installed 
the Philco fix, which was the same thing, but with a 10-
ohm resistor in the plate lead.  Then Philco added a 10-
ohm resistor in the control grid lead as well.  In the process 
of installing these components, and re-wiring them pre-
cisely as Philco directed, he managed to drop the 6Y6 and 
broke it.  Well, 6Y6s are not easy to find, and another re-
pairman he knows suggested using a 6V6 instead, and he 
had one of those and used it – and darn near electrocuted 
himself, or so he said.  He had tested his complete Philco 
repair with the chassis upside down, and when the radio 
was playing, and sounding a bit weak, he turned the chas-
sis right-side-up to attach the proper antenna system, and 
in doing so he touched the 6V6 metal tube he had installed, 
and got a terrific shock. 
 

(continued from page 13) 
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Antique Radio Repair :   30 
years experience in repair of 
antique radios and tube equip-
ment.  Reasonable Rates.   Jay 
Forbes, 21128 Stonecrop Pl, 
Ashburn, VA, 20147. 703-729-
9432. Email: JFRADIO@aol.com 
 
F o r  S a l e :  R C A / N i p p e r 
Maintenance mats, new old stock 
(probably 1980s), red vinyl, black 
cloth backing, 51 by 31 inches, 
1.3 lbs. Two Nipper (dog and 
Victrola) logos with words"RCA 
Replacement Parts" in white at 
top and bottom. Mats were 
intended for use by technicians 
repairing electronics in your 
home. Mint, folded in original 
stapled plastic bag, with insert 
printed "RCA Stock # 1F8084". 
Fine display table coverings. $43, 
or two for $80, postpaid in U.S. 
Email or phone for picture or 
more info.  Alan Diamant, 108 
Redwood Drive; Madison, AL 
35758; 256-325-4600, email: 
amdiamant@aol.com.  
 
For Sale:  Reproduction knobs 
and rubber parts for vintage/
antique radios. (Latest product: 
lever buttons and push-buttons 
for Belmont table radios) See 
www.RenovatedRadios.com to 
see the full selection of radio 
parts. Or call: (586) 876-9802 
(Leave message)  Ed Schutz 
b l a c k s m i t h @ 
RenovatedRadios.com 
 
FOR SALE: VINTAGE RADIO & 
AUDIO PARTS BUSINESS. 

 I have been selling radios, audio, 
tubes, Sams, books & parts on the 
internet since 1998 at vintage-
electronics.com & by catalog for 
almost 20 yrs before that. However, 
the warehouse I've been renting  is up 
for sale & I might not have a home for 
all these items in the near future so it's 
time to downsize. For that reason, & 
the fact I'm not getting any younger, I 
plan to sell parts of the business.  I am 
offering for sale the Parts, Sams & 
Books segments of the business. The 
prices are very reasonable for any or 
all 3 of those businesses. Please 
c o n t a c t  J o h n  K e n d a l l  a t 
v in te l@comcas t .ne t  for  more 
information.  
 
For Sale:  
(1) 1929 Majestic Model 72 double-
door highboy console (Model 72B 
TRF chassis), cabinet refinished,  
working, $150.  
(2) 1933/34 Philco Lowboy Console 
Model 89L, cabinet refinished, 
working, $110. 
(3) Atwater-Kent Model 55 Lowboy 
Console, cabinet in excellent 
condition, radio works but some audio  
distortion at high volume settings, 
$115.  
(4) Johnson Viking Pacemaker SSB 
exciter, working, excellent condition 
w/manual, $275. 
(5) Collins 75A2 ham receiver w/
speaker, very clean w/manual, $350. 
Offers considered on all items.  
Pickup in Fairfax City. Pictures 
available via email. David Frohman, 
dfrohman@verizon.net. 

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

Sun., July 20 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table: Advertising and ephemera. 

Sun. Aug. 17 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table: Four-tube radios. 

Sun. Sept. 21 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table: Five-tube radios, everything 
from three-dialers to AA5s!! 

Sun. Oct. 19 RadioFallFest-2014—A one-day extravaganza. Old radios, 
old and new audio, and old and new amateur gear.  
Everything except computer junk.  Tailgationg starts 0700; At 
the Davidsonville Family Recreation Center, Davidsonville, 
MD. Map on page 2 ;  Food by the Boy Scout Troop  Big 
auction starts around noon.. 

 

Hamfests:  —check the ARRL website, www.ARRL.org 

Presort Standard 
US Postage Paid 
Permit  401 
Frederick, MD 

Mid-Atlantic Antique Radio Club 
c/o Steve McAllister 
3903 Norwalk Place 
Bowie, MD 20716-1047 


