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THE RISE AND FALL OF SHORTWAVE RADIO 
BY ED LYON 

PART 1 

This two-part article relates the beginnings and meteoric rise in popularity of Shortwave (3-30 it/htlz) radio, and 
the characteristics that made it both popular and usefuL The second part, scheduled for publication in the March 

issue, will cover the failure of shortwave radio to meet today's demand for immediacy and effortlessness. 

W
HEN radio was first being discovered as a 
good way to communicate when and 
where wires couldn't be strung, the 

tendency was to work toward lower and lower 
operating frequencies to reach longer and longer 
distances. In their heyday, Marconi's spark transmit-
ters operated around 25 to 75 kilocycles per second 
(kHz) operating frequencies. By 1920-25, domestic 
broadcasting, however, was seen to be regional, with 
the average maximum 
distance from transmitter 
to listener of perhaps 50 
miles, so that what they 
termed " high" 
frequencies were used, 
these being around 600-
1000 kHz in frequency. 

There was no canonical 
reason why signals at 
lower frequencies were 
better at propagating long 
distances than those at 
frequencies they termed 
"high" at the time; it was Figure 1. Spar-ton radio covering broadcast 

band and shortwaves from 17 to 100 meters. 

just that the early radio engineers reasoned they 
needed larger antennas for longer distances, and a 
larger antenna, being part of the transmitting tuned 
circuit, forced the operating frequency downward. 
The receivers had to follow suit. 

Broadcasters, originally confined to a single 
operating frequency, soon gained another, and as 
their numbers increased, they complained bitterly 

about the time-sharing they 
had to observe, and they 
eventually got a wide band of 
frequencies from 550 kHz to 
1500 kHz. This upper-end 
frequency ( 1500 kHz) crowded 
the radio amateurs, who had 
originally been given a single 
frequency ( 1500 kHz or 200 
meters wavelength), and then, 
by 1923, given the band from 
1500 kHz to 2000 kHz ( 150 
meters wavelength), where the 
tens of thousands of them could 

(Continued on page 3) 
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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 $20 per 
year in the US, $30 in Canada, and $50 elsewhere, all payable in 
US dollars. Two-year, three-year, and life memberships are 
available; contact the Membership Chair (see column at left). All 
checks are payable to MAARC and, for new members, must 
accompany the membership application, which is available from the 
Membership Chair or the MAARC website (www.maarc.org). If 
you change your mailing address, email, or phone number, please 
notify the Membership Chair immediately so corrections can be 
made to Radio Age's mailing list. The Post Office will not forward 
your newsletters. 

Back issues of the MAARC Newsletter from Vol. I, No. 1 (August 
1984) and most issues of Radio Age from Vol. 1, No. 1 (October 
1975) are available for $3.50 each postpaid from the Membership 
Chair. 10 percent discount on orders of 12 or more back issues and 
15 percent on orders of 60 or more back issues. Make checks 
payable to MAARC. 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC format, 
preferably via email or on a CD or flash drive, in MS Word, Word 
Perfect, Wordpad, or RTF format, without fancy formatting, 
because the editors will have to modify it anyway. Photographs, if 
hardcopy, should be high quality black and white or color. Softcopy 
graphics files should be in TIFF or JPEG formats; contact the 
editors for further guidance. Send your submission to either editor 
and include your name, address, phone, and email. 

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 p. 16 for details. 

Map — Davidsonville Family 
Recreation Center (not to scale) 
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(Continued from page 1) 
operate. By special licenses, some amateurs were allowed 
to operate at yet higher frequencies, nearly to 3000 kHz, 
for international amateur communications. 

What the amateurs found was that signaling at these higher 
frequencies permitted operation over tremendous 
distances, such as from the US to Europe, Hawaii, or the 
Far East, at times, and at very modest power levels. This 
was in stark contrast to the Navy's use of arc and alternator 
machines rated at power levels up to a megawatt to carry 
out signaling to the same destinations at frequencies down 
in the 20 to 100 kHz area. The difference in operating 
frequency was the primary factor in the power contrast 
between these two modes of communication: the Navy was 
operating at VLF and LF (technically, Very Low 
Frequencies and Low Frequencies, respectively), while the 
hams operated on the threshold of HF (technically, High 
Frequencies) or what became termed "shortwave." 
Broadcasters operated somewhere in between, from 550 
kHz to 1500 kHz, in a spectral area known as MF, for 
Medium Frequencies. 

The reason the amateurs were granted permission to 
operate at frequencies above 1500 kHz was simply because 
the government's experts felt that operation of radio 
equipment at such exalted frequencies was nearly 
impossible, and that propagation of signals at such 
frequencies would not be feasible. Both premises were 
true, for the limited range of thinking at the time. The 
equipment available had its problems at these higher 
frequencies. Until the development of the superheterodyne 
receiver, operating then-available electron tubes above 
1500 kHz was difficult, and performance was limited by 
the interelectrode capacitances of triodes, the only 
amplifying tubes available in 1923. 

As for propagation of signals, considerable study was 
given to how waves travel over the earth's surface, 
especially since something had to account for the ability to 
send signals from Europe to North America, the first 
possible example of such propagation being Marconi's 
famous trans-Atlantic signal of 1901. The propagation 
scientists came to understand, by the time of WW1, that 
radio waves at low frequencies propagated over the earth's 
surface by means of a creeping "surface wave." This 
special wave was generated by any vertically-polarized 
transmitting antenna located on or near the earth's surface. 
As the wave moved away from the antenna, the bottom-
most portion was retarded in speed by the conductivity of 
the earth, while the upper parts of the wave propagated at 
the usual speed of light, about 300 million meters per 
second. This was just sufficient wavefront bending to keep 
the wave running along the curved surface of the earth. 
The roughness and limited conductivity of the earth's 
surface served to absorb energy from the wave, in 
proportion to the degree of roughness. Here, the heights of 
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the bumps in the earth had to be reckoned in terms of 
wavelengths, not inches or meters. This meant that rugged 
mountainous terrain (like the Rockies) was a serious loss 
factor in propagating signals at even relatively long 
wavelengths, like thousands of meters, while even mildly 
bumpy areas (like nearly everywhere else) weakened 
signals at wavelengths of up to hundreds of meters. Good 
surface wave propagation also relied on a relatively highly 
conductive earth, so that propagation over the ocean 
surface was generally quite efficient, but over a dry sandy 
desert area, it was very poor, and over farmland it was 
somewhere between. 

The upshot of this surface-wave propagation research 
indicated that at wavelengths of less than 200 meters, 
signal propagation over the US continent would be 
inefficient due to surface roughness and areas of poor 
ground conductivity. Indeed, even propagation of signals 
at such wavelengths over the oceans would be difficult 
owing to the presence of high waves in the open oceans. 
Thus the spectral region "from 200 meters down" was felt 
by the "experts" to be nearly worthless. So it came with 
some element of surprise when these same experts read, in 
radio experimenter magazines of the 1920-24 period, that 
European hams were "regularly" communicating with 
American amateurs at frequencies up to 3 MHz 
(wavelengths of 100 meters), at power levels of 50 to 100 
watts. The Navy, especially, imagined the ham 
communications exploits to be parts of a hoax, but not all 
the Navy. For, inside the Navy, in the brand-new 
organization known as the Naval Research Laboratory 
(NRL), in Bellvue (now called Anacostia), DC, a half-
dozen hams worked these exalted frequencies, led by Dr. 
Albert Hoyt Taylor. They cooperated with amateurs 
outside the Lab in running propagation experiments, 
carefully noting power transmitted, wavelength used, 
received signal quality and loudness, noise levels, date and 
time, and signal path location and length. Patterns began 
to emerge. 

At this time ( 1924), in England, scientists led by Edward 
Appleton began devising ways of proving the existence 

(Continued on page 4) 
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(Continued from page 3) 
(and location) of a proposed atmospheric conducting layer 
high above the earth that further speeded the surface wave 

, 

The converters shifted the available shortwave band to 
1000 kHz for the Model 738, and 650 kHz for the 739. As 
in all shortwave converters, careful tuning of the broadcast 
receiver to which the converter was connected allowed fine 
separation of the signals near the target shortwave 
frequency. 

A 
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S-daratirainsuesq.we,:e—eritnnunnutuartininiugs 
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Figure 5. Three-channel diversity strip-chart re-
cording. Time axis is horizontal; A, B, and C are 
signal levels from the three channels, while 
"combined" is the result of diversity combining, 
showing reduction in fades. Two different received 
signals are shown. 

And it was also in this year that Scott first marketed the 
"All-Wave Super," a 12-tube complete receiver that had 
band-switching coverage up to 20 MHz ( 15 meters). This 
was a receiver that was out of reach for most amateurs, and 
was there ahead of the "high-end listener" demand — not 
many shortwave broadcasters were yet on the air. By the 
time Hitler had acceded to power in 1934, however, and the 
meek Weimar Republic gave way to the anything-but-meek 
Nazis, shortwave propaganda broadcasting from Nauen 
suddenly jumped forward, and the rest of Europe followed 
suit. Even staid Britain finally left the long-waves to 
gradually wither while she cultivated the BBC World News 
and many other programs that were eagerly heard in the 
western hemisphere. For this service, really hitting its 
stride by 1934-35, several big transmitters were refitted 
with new Marconi shortwave sets, including Bournemouth 
and Daventry. These transmitting sites had multiple 
shortwave transmitters, and the BBC broadcasts went out 
over several wavelengths at a time, to a variety of 
destinations. For along with the low-loss earth-ionosphere-
earth bouncing propagation modes available to shortwave 
signals was the general reduction in the sizes of resonant 
antenna elements (owing to the reduced wavelengths, 
relative to domestic broadcast bands). This allowed the 
arraying of many small antenna elements instead of a 
single enormous flat-top or fan, and the array could be 
"aimed" at specific directions, to concentrate the signal 
strength in the direction of the intended listeners. 

The ability to receive shortwave signals with high 
sensitivity, good selectivity, and stable operation came with 
the introduction of the tetrode, and the first of these was the 

/ , 

UX-222 (battery filament-type) and UX-224 (a-c heater-
type). Without these tetrodes, hams had to make do with 
basically one-tube designs — a triode operating as a 
regenerative detector, and feeding its audio output to 
phones or an audio amplifier and speaker. As a result, until 
the commercial tetrode-powered converters and receivers 
came along, operating frequencies were usually 
approximations, occasionally adjusted by listening to 
where, on the dial, others seemed to be concentrated, or 
painstakingly breaking out a borrowed or stolen 
wavemeter to make an actual measurement of the 
frequency. High-end shortwave radios, first exemplified 
by the Scott All-wave Super and the Silver-Marshall 726 
SW/BC receiver, had relatively good dial-markings, 
probably as good as the available frequency meters. The 
SW converters, though, were able to tune only 
approximately to the numbers on the dials. 

RESALE 

VALUE 

HRO, Jan. 1935 

AGS, July 1932 

FB7, Feb. 1933 

mo 
IMP SW3, Aug. 1931 

Figure 6. National ad from 1936 QST Magazine. 

Finally, in the mid- 1930s, good factory-built shortwave 
receivers and transmitters were available to the well-heeled 
amateur, and many home receivers had shortwave bands. 
Most hams continued to build their own transmitters, 
though, for economic reasons, but receivers had to have 
direct-reading or easy-to-interpret frequency dials, 
especially if the ham used a variable-frequency-oscillator 
to drive his transmitter. One pink slip for out-of-band 
operation from the FCC was bad enough, but a string of 
them could cost a license. The home receiver, though, 
usually had a cramped shortwave dial, and difficult 
frequency-setting capabilities. Shortwave stations would 
seemingly drift out of the receiver's passband 
continuously, especially during receiver warm-up. My 
maternal grandparents (originally from Austria-Hungary) 

(Continued on page 9) 
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(Continued from page 4) 
intensity with altitude. This background ionization, which 
started to appear as low in altitude as 30 or 40 kilometers, 
was present only in daylight, disappearing at night and in 
places and times of total solar eclipses [2], and was called 
the "D" region. The layer-like local maxima in ion density 
were given identifying letters, with the E-layer being a 
distinct local maximum at 90 to 100 km altitude, and the F 
layer (splitting into two, F 1 and F2, layers in daytime) 
comprising higher electron densities at very high altitudes, 
from 175 to 500 km in altitude. Fig 3 shows two 
"ionograms" produced by one of the later diagnostic pulse-
modulated sounders [3], with the layers identified by 
corresponding letters. The two ionograms represent 
typical daylight (a) and nighttime (b) ionospheric 
conditions above the sounder station, Ft. Belvoir, VA [4]. 
These sounders operated by emitting short bursts or pulses 
of signal at an operating frequency which starts at about 1 
MHz, and slowly increases to as high as 25 MHz over a 1 
to 5 minute period. About 150 pulses are sent each second. 
With each transmitted pulse, a cathode-ray tube 
(oscilloscope) is triggered to start an upward-moving spot 
or trace, completing the trace in about 6 milliseconds. 
Immediately after each pulse is emitted, the sounder 
receiver, tuned to match the transmitter's frequency at all 
times, listens for echoes from the ionosphere. When 
received, these echoes brighten the oscilloscope trace, 
while the trace is very slowly moved to the right, ready to 
record the echoes at the next frequency. The result is an 
oscilloscope raster or picture (which is captured by a 
camera producing 'negative' film) showing the relative 
heights of the reflections as a function of operating 
frequency. 

In the figure, note that as the operating frequency of the 
sounder rises from around I MHz (on the left) to 25 MHz 
(on the right), first the E layer is found by reflection 
(evident in daylight conditions), then, as its apparent 
altitude suddenly sweeps upward (around 3.5 MHz), the 
pulses then become reflected by the F layer(s) whose 
altitude depends on the sounder frequency. What this 
means is that the reflection takes place within the F layer, 
at a place where the electron density is just sufficient to 
reflect the sounder pulses, at that particular sounder 
frequency. As the sounder transmitter frequency is 
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Figure 3. lonograms made by B&W C-3 sounder, 
showing daytime (upper) and nighttime conditions. 

increased, the signal travels somewhat deeper into the 
layer before encountering an electron density sufficiently 
high to reflect this new higher frequency, and so on. The 
upward cusps shown are not really reflecting a truly higher 
altitude for the F 1 and F2 layers, but instead a retardation 
in the net velocity of the upward-bound sounder 
transmitted signal, such that its reflection is delayed as 
though the reflection took place much higher up. These 
cusps result from the sudden change in index of refraction 
of the ionosphere at the sounder frequency, as its signal 
reaches the critical electron density. The doubled trace, 
labeled o and x, are for the "ordinary" and "extraordinary" 
modes, separated from the original sounder signal by the 

(Continued on page 6) 

For the Record 
The December 2009 meeting of the Mid-Atlantic Antique Radio Club was to have been held at the Northern 

Virginia venue, as is the custom (April and December meetings are held at Sully Station Community Center 
just off VA Rte 28 south of Dulles Airport), on Sunday, 20 December. There was a threat of snowfall predicted 

by our reliable weather reporters, as early as a week prior to the meeting date, but you know how much faith 
you can place in their prognostications—usually zilch. The MAARC board discussed via e-mail how to handle 

a heavy snowfall on or just before the meeting, and during the debating over canceling the meet or toughing it 

out, the snow began to fall. Twenty-four inches of snow later, the discussions were academic, and most of us 
spent the day (Sunday) digging out. We suspect Geoff Shearer went to the meeting site to break the cancella-
tion news to anyone who managed not to get the e-mailed word, and who exercised his/her 4WD capability. 
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(Continued from page 5) 
combined action of the ionized surroundings and the 
earth's magnetic field. The same effect can be seen by 
looking at newsprint through a crystal of calcite (Iceland 
spar [5]), which, like the ionosphere, is birefringent, and 
makes the image of the print look doubled. 

The practical usage of ionograms can be appreciated from 
the fact that researchers learned that the sounder frequency 
that brings back the image of a good, solid layer echo at a 
given layer height can be exploited to tell what shortwave 
frequency will confidently propagate over any practical 
distance. In the daytime ionogram in the figure, for 
example, note that there is an F-layer echo at about 205 km 
altitude at a frequency of 3.6 MHz. Under these 
conditions, a communicator who wishes to transmit a 
signal to a correspondent, say, 2000 km distant, simply 
estimates the "reflection" angle at the ionosphere (as 
though the ray sharply reflected, rather than gradually 
refracted, which it does), as in Fig. 4, and uses a simplified 
version of a theorem by Martyn, namely that the operating 
frequency that will reflect in this manner is that same 
vertical-incidence sounder frequency multiplied by the 
secant of the angle of ionospheric incidence, in this case 
00, which for a 2000 km path and a 200-km-high 
ionospheric reflection, is about 70 degrees (and whose 
secant is 2.92). This means that seeing the echo on the 
vertical-incidence sounder at 3.6 MHz tells the 
communicator to use a frequency 2.92 times as high (or 
10.5 MHz) to achieve effective communications with 
someone 2000 km away. Commercial shortwave 
communicators used transparency-printed transmission 
curves [6] that did all these calculations when overlaid on 
standard NBS ionograms, while, for the hams, ionospheric 
scientists wrote tables of workable frequencies in monthly 
predictions articles in QST, CQ, and other magazines. 

Prior to the development of a good sounding practice, only 
anecdotal knowledge was available regarding the 
ionosphere. Based on the admittedly spotty information on 
the ionosphere available before the 1930s, the Telephone 
Company attempted to exploit shortwave transmissions to 
carry telephone signals between North America and 
Europe [7]. Their reasoning was that perhaps two 
frequencies could be used, one for daylight conditions, and 
one for nighttime. Further, the short wavelengths would 
allow the use of large arrays of shortwave antennas in 
order to increase the directivity and received signal 
strengths. These two factors were seen possibly to make 
the use of shortwaves superior to the often noise-limited 
longwave modes formerly used. The results were 
disappointing, with cyclic fading and daytime signal 
dropout the primary problems. The fading was caused by 
propagation over multiple possible paths simultaneously, 
and the path length differences allowed cyclic signal 
cancellation and reinforcement episodes. The signal 
dropouts were the result of choosing an insufficiently high 
operating daylight frequency, allowing the D-region 
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Figure 4. Simplified (flat earth) depiction of ray-
path in ionosphere. The ray behaves as if it had 
been reflected at point A, rather than refracted in 
region B. 

ionization increase (during mid-day) to absorb the signals. 

As for the amateurs, much of this diagnostic propagation 
research was mildly interesting, but communicating was 
the real interest, and the hams had genuine faith in their 
resourcefulness. By 1931, the popular radio magazines 
like Radio, Radio News, and Radio-Craft carried articles 
on shortwave converters that transposed shortwave signals 
down to the broadcast band, where the family radio could 
pick them up. And, of course, by this time, QST had 
already become comfortable showing the amateurs how to 
build transmitters, receivers, and antennas for all the bands 
from broadcast to 10 meters (28 MHz). In fact, the April 
1930 issue of QST carried a 10-page article by James 
Lamb on the experimentation done by NKF (Naval 
Research Lab) at frequencies well above 28 MHz. 

The amateurs gradually learned how to manage 
communications over all their span of assigned frequencies 
(5 bands extending from 1.8 MHz to 28 MHz), and their 
greatest challenge was to design and build transmitters and 
receivers that operated successfully over this range. Many, 
failing to get a transmitter to behave properly over too high 
a frequency span, would settle down in a convenient ham 
band, like 40 meters (-7 MHz), and work varying places at 
varying times of day, the places and times worked being 
dictated by the variations in the ionosphere. They learned 
that signal propagation was only partly under their control, 
and so they adapted: 

1. For long-distance communication (DX), they 
relied on the F-layer(s) of the ionosphere and 
moved from band to band as the day progressed. 
The E layer was a fall-back; 

2. As conditions failed in a given communications 
destination, say, Europe, the destination was 
changed and communications took place with 
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(Continued from page 6) 

other amateurs, instead; 

3. Important schedules could be kept by means of 
message relaying, if necessary, so that 
communications between specific terminals could 
be maintained albeit with some delays imposed; 

4. Sometimes there were severe ionospheric storms, 
denying communications to anyplace beyond the 
horizon; these were times used to maintain or 
rebuild equipment. 

Meanwhile, who else used shortwaves? Many American 
and foreign broadcasters sought to expand their coverage 
beyond the local communities where their broadcast 
transmitters worked, and erected additional transmitters 
and antennas in the shortwave bands. In Europe, 
especially, where the international difficulties that 
fomented WW1 had not really been resolved after that war, 
the trend was to broadcast propaganda to neighboring 
countries and to far-flung colonies. International 
conferences were held to allocate specific wavelength 
bands to this form of "entertainment," and new bands 
became active with broadcasting, sometimes in several 
languages simultaneously, for the benefit of other 
countries. 

But the broadcasters could not be as flexible as the 
amateurs. If a given assigned operating frequency was not 
suitable for a given propagation path on a particular day, 
the broadcast went out anyway, even though the 
correspondents could not receive it. The hams never 
operated this way, but instead found a way around the 
propagation problem, or talked with someone else (or 
rebuilt the rig, if all else failed). Their correspondents 
understood, and were similarly flexible. The best bet for 
the broadcaster was to transmit a given program 
simultaneously on several assigned frequencies or to repeat 
the program at several times of the day, or both. Between 
World War 1 and 1930, several countries established 
international broadcast capabilities, on long-waves at first, 
and at tremendous power levels. The German Weimar 
Republic started shortwave broadcasting from Nauen in 
1926, and their Telefimken transmitters gained popularity 
in several other countries. The Vatican installed a 
Telefunken transmitter later in the 1920s, and began 
international broadcasts as well, followed soon by similar 
broadcasts from France and Spain. England continued the 
use of low frequencies, sending much of their international 
traffic out in Morse or teletype, to be rebroadcast locally at 
the destinations. By 1930-33, though, more use was being 
made of shortwave capabilities, mainly because of the 
ability to cover more areas with lower transmitted power. 

Upon first witnessing actual amateur shortwave signaling 
from Europe to America, the commercial communicators 
were aghast at the poor audio quality they heard. Fading 

was severe, sometimes making the signal swell and 
diminish cyclically every few seconds, sometimes many 
times per second, as a flutter, and always accompanied by 
distortion of the sound. But the economics of shortwave, 
relative to the enormously expensive long-wave systems, 
was persuasive. By 1931 RCA had established both 
radiotelegraph and radiotelephone receiving systems at 
Riverhead, Long Island, using space-diversity antennas, 
which eventually [8] solved the fading problem. Fig. 5 
shows strip-chart recordings of the three-channel diversity 
signal levels and the result of combining them. RCA's use 
of very high gain antennas capable of operation over large 
portions of the 3-30 MHz band gave them the flexibility to 
overcome most of the propagation and noise challenges of 
shortwave. Only severe ionospheric storms, generally 
triggered by solar flares (and thus giving forewarning), 
would shut down the receiving capability completely. 

As was mentioned earlier in this article, popular radio 
magazines showed the enthusiast how to make shortwave 
converters for the home radio receiver as early as 1928-29, 
but commercial shortwave sets were scarce until 1931-32, 
the first to appear being converters attached to the home 
broadcast receiver front-end. Hammarlund offered their 
"Transoceanic Two," a little two-tube shortwave converter 
in either AC-, DC-, or battery-powered versions early in 
the year, probably in time for the Christmas 1930 season. 
And as long as the amateurs confined their activities to the 
initially-allocated 200-to- 150-meters band, reception was 
not much more difficult than in the broadcast band — tubes 
could be made to amplify somewhat at these wavelengths 
(1500 tO 2000 kHz frequency band). It was when they 
actually moved to the official shortwave (HF, or 3-30 
MHz) band that converters were the only way to get the 
frequency down to a sufficiently low value that then-
current triode tubes could be used in amplifying roles. 

By late 1931, there were several available converters, 
including the Colin B. Kennedy Model 34 Shortwave Unit 
that used plug-in coils to select the operating band, and was 
powered parasitically from the radio set to which it was 
connected. And of course National Co. had their "Thrill 
Box," a plug-in coil receiver unit, and several other 
shortwave tuners (see Fig. 6), whose outputs were audio, so 
these didn't qualify as converters, but as tuners. Pilot had a 
shortwave converter on the market during the 1931 year, 
which they simply called their "SW Converter," a three-
tube unit that had its own power supply, enabling it to be 
used with any broadcast receiver. The output of the Pilot 
unit was 550 kHz, down at the bottom of the broadcast 
band, and it had a bandswitch allowing it to cover four 
bands, by switching in different coils. The Silver Marshall 
series of shortwave converters (Models 738 and 739) and 
their Model 726 four-band receiver also emerged in 1931, 
possibly too pricey for the amateurs, but fairly good sets. 

(Continued on page 8) 
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The converters shifted the available shortwave band to 
1000 kHz for the Model 738, and 650 kHz for the 739. As 
in all shortwave converters, careful tuning of the broadcast 
receiver to which the converter was connected allowed fine 
separation of the signals near the target shortwave 
frequency. 
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Figure 5. Three-channel diversity strip-chart re-
cording. Time axis is horizontal; A, B, and C are 
signal levels from the three channels, while 
"combined" is the result of diversity combining, 
showing reduction in fades. Two different received 
signals are shown. 

And it was also in this year that Scott first marketed the 
"All-Wave Super," a 12-tube complete receiver that had 
band-switching coverage up to 20 MHz ( 15 meters). This 
was a receiver that was out of reach for most amateurs, and 
was there ahead of the "high-end listener" demand — not 
many shortwave broadcasters were yet on the air. By the 
time Hitler had acceded to power in 1934, however, and the 
meek Weimar Republic gave way to the anything-but-meek 
Nazis, shortwave propaganda broadcasting from Nauen 
suddenly jumped forward, and the rest of Europe followed 
suit. Even staid Britain finally left the long-waves to 
gradually wither while she cultivated the BBC World News 
and many other programs that were eagerly heard in the 
western hemisphere. For this service, really hitting its 
stride by 1934-35, several big transmitters were refitted 
with new Marconi shortwave sets, including Bournemouth 
and Daventry. These transmitting sites had multiple 
shortwave transmitters, and the BBC broadcasts went out 
over several wavelengths at a time, to a variety of 
destinations. For along with the low-loss earth-ionosphere-
earth bouncing propagation modes available to shortwave 
signals was the general reduction in the sizes of resonant 
antenna elements (owing to the reduced wavelengths, 
relative to domestic broadcast bands). This allowed the 
arraying of many small antenna elements instead of a 
single enormous flat-top or fan, and the array could be 
"aimed" at specific directions, to concentrate the signal 
strength in the direction of the intended listeners. 

The ability to receive shortwave signals with high 
sensitivity, good selectivity, and stable operation came with 
the introduction of the tetrode, and the first of these was the 

UX-222 (battery filament-type) and UX-224 (a-c heater-
type). Without these tetrodes, hams had to make do with 
basically one-tube designs — a triode operating as a 
regenerative detector, and feeding its audio output to 
phones or an audio amplifier and speaker. As a result, until 
the commercial tetrode-powered converters and receivers 
came along, operating frequencies were usually 
approximations, occasionally adjusted by listening to 
where, on the dial, others seemed to be concentrated, or 
painstakingly breaking out a borrowed or stolen 
wavemeter to make an actual measurement of the 
frequency. High-end shortwave radios, first exemplified 
by the Scott All-wave Super and the Silver-Marshall 726 
SW/BC receiver, had relatively good dial-markings, 
probably as good as the available frequency meters. The 
SW converters, though, were able to tune only 
approximately to the numbers on the dials. 

4g. 

t. - HRO, Jan. 1935 

AGS, July 1932 

RESALE 
VALUE 

FB7, Feb. 1933 

SRR, April 1933 

SW3, Aug. 1931 

Figure 6. National ad from 1936 QST Magazine. 

Finally, in the mid- 1930s, good factory-built shortwave 
receivers and transmitters were available to the well-heeled 
amateur, and many home receivers had shortwave bands. 
Most hams continued to build their own transmitters, 
though, for economic reasons, but receivers had to have 
direct-reading or easy-to-interpret frequency dials, 
especially if the ham used a variable-frequency-oscillator 
to drive his transmitter. One pink slip for out-of-band 
operation from the FCC was bad enough, but a string of 
them could cost a license. The home receiver, though, 
usually had a cramped shortwave dial, and difficult 
frequency-setting capabilities. Shortwave stations would 
seemingly drift out of the receiver's passband 
continuously, especially during receiver warm-up. My 
maternal grandparents (originally from Austria-Hungary) 

(Continued on page 9) 
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Figure 7. Nora slide-rule dial Luftwaffe morale radio. Three bands: broadcast, long 
wave, and shortwave (20-60 meters). 

(Continued from page 8) 
had a shortwave band on their receiver and they listened 
daily for direct news from Europe, especially after 1938, 
when Hitler began his conquests. They achieved fine-
tuning of the set by placing a pie-pan on top of the cabinet, 
Moving the pan around got rid of adjacent-channel 
whistles and cleared up the off-center distortion, at times. 
Finally, in 1939, they bought a fine Zenith 9S262 console 
that was able to be reset to a given frequency quite 
accurately, and seemed to drift very little, around which 
they huddled during the German invasion of Poland in 
September of that year. 

World War 2 saw the shortwave bands become very active, 
with tens of thousands of HF radios active in the Army Air 
Corps alone. All the services of every country involved 
used the shortwave bands for communications, usually 
with very poor practices, owing to lack of understanding of 
basic ionospheric phenomena. The existing Signal Corps 
and Navy radio schools were completely unprepared for 
the numbers of radiomen they had to train in basic 
understanding of the radio medium. NBS was drafted to 
help, but the procedures then practiced were complex and 
involved considerable mathematics and empirical formulas 
for which "fudge factors" had been devised to make them 
agree with what was found in ionospheric sounder data, for 
example. What was sorely needed was much more data 
that was collected carefully, for a change. NBS 
technicians were dismayed to find out that most of the 
sounder data that had been collected since about 1935 were 
"nncalibrated," meaning that the echo density on the film 
could not be relied upon to indicate the strength of the 
echo, except at two or three of the sounder stations, owing 
primarily to haphazard receiver gain settings and antenna 
variations. Thus, although the data indicating which spans 

of frequencies could 
possibly link different 
path distances and 
locations could be 
obtained, the expected 
signal strengths were 
not known, and so the 
loss factors as functions 
of frequency were crude 
estimates. 

Nonetheless, many 
hams had been drafted 
into the military 
services, and many 
became radiomen (and 
radiowomen), 
eventually usually 
training others in the 
practical aspects of 
communications. Oddly 
enough, the greatest 

trouble in communications during the war was in short-
range signaling, using shortwave frequencies. Officers 
complained incessantly about "... this ex,**&$## radio! 
Kept hearing some #$$%®$ airplane driver way over in 
North Africa butting in while I couldn't hear a %%##&* 
peep out of Headquarters, only 50 miles away!" One look 
at an ionogram would have shown that at the frequency 
being used, perhaps 12 or 13 MHz, signals intended to 
reach a correspondent 50 miles away would have to: (a) 
travel along the earth as a surface wave, or (b) go virtually 
straight up to the ionosphere and then back down to the 
receiver, and at 12 MHz, those signals would penetrate the 
E and F layers completely, and be well enroute to Mars or 
Saturn. On the other hand, the pilot in North Africa, 
maybe 1500 miles away, would be using an ionospheric 
path that had angles of incidence at the ionosphere of 
maybe 60 to 70 degrees, and would have been optimized at 
12 or 13 MHz. Navy officers aboard ships very often 
cursed radio because of this problem, and they could 
sometimes see the intended-receiving ship on the horizon, 
but could not communicate with it at shortwave 
frequencies, many times because the antenna being used 
was horizontally polarized, and for such a short distance, 
one needs to use surface waves which must be vertically 
polarized. At sea, horizontally polarized shortwave signals 
always leave the surface and travel at some elevation angle 
well above the horizon. Meanwhile, in the radio-room 
"Sparks" chuckled over the officer's blue language and 
kept at his work, secure in his arcane knowledge of radio, 
and the vagaries of signal propagation. 

As the war was winding down, the new VHF and UHF 
bands (combined, 30 MHz to 3000 MHz) became popular 

(Continued on page II) 
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Wartime measures in radio repair: 

Soon after the Pearl Harbor attack on 
December 7'h 1941, the Attorney General 
issued some new orders aimed at reducing 
the opportunities for sabotage or spying in 
the rather large alien population of the 
country, especially among "enemy aliens." 
These were German, Italian, and Japanese 
citizens who happened to be living in the 

country at the time (estimated then to be about a million 
persons!). First, they had to register at the nearest post 
office; then, by April 1942, they had to turn in any radio 
transmitters they had in their possession; and a month later, 
they had to turn in or have altered any radio receiver 
capable of short-wave reception. Alteration had to be done 
by a qualified radio service-person, and the alteration had to 
be thorough enough that the short-wave capability could 
not be "easily restored" by the owner. Radio servicemen 
could charge up to $2.00 for this alteration, and it required 
maintenance of a log book containing the details of the 
owner, the radio make and model, and the method of 
alteration. By "easily restored" was meant that any 
restoration of the shortwave capability should be readily 
detectable by a qualified radio serviceperson. Any 
restoration of a shortwave receiving capability by the alien 
owner was, of course, illegal. 

Another wartime effect was felt by radio servicemen in 
those same early months of the war: the reduction in the 
variety of vacuum tubes manufactured. The May 1942 
issue of Radio Retailing carried an article detailing the full 
list of 349 tube types whose manufacture was ordered by 
the War Production Board to be stopped, immediately, for 
the duration. These tube types were either easily replaced 
by other types, were obsolete and had been very low-
volume sellers (less than 1% of sales), or were types that 
were simply out of mass production anyway, like the 
battery-set current regulator tubes. The conversion of 
radios to accept the 120 more available tube types was 
another opportunity for the radio repairman to make some 
income in the light of general shortages of radio parts. 
Radio News, Radio-Craft, and Radio Retailing all carried 
wartime articles on how to make repairs to hard-to-get parts 
like power transformers and speaker fields, and nearly 
every radio repairman had resorted to rewinding one of 
these every month or so during the war. 

But if you think we had it tough making radio repairs in 
those days, consider the plight of countries that did not 
have many of the raw materials from which common radio 
parts were made. Germany and Italy were such countries, 
and the construction of their consumer radios reflected the 
general shortage of metals, rubber, and many plastics. 
Circuit components were generally not available to radio 

repairmen, so they cannibalized old radios to get most 
needed parts, and made internal repairs to defective parts 
when possible. Even wire was scarce, and had to be 
recovered from old radios, lamps, and appliances. A favorite 
source of enameled wire for winding transformers was old 
broken electric motors, as long as the motor had not "burned 
out," which ruined the wire. Vacuum tubes were always in 
very short supply, until, late in the war, the ubiquitous 
German RV 12P2000 miniature tube emerged on the black 
market, the source being crashed German aircraft, trucks, 
and tanks. In most military equipment that used them, these 
tubes had to be removed with a special threaded tool that 
screwed into the tube "base" and provided a handle with 
which the tube could be withdrawn from its socket. 
Civilians near the front lines who were caught with one of 
these tools in their possession could be arrested or shot as 
probable "saboteurs." The RV12P2000 was a very rugged 
tube that could either be plugged into its special socket, or 
soldered directly into a circuit, and could be used to 
substitute for anything from a rectifier diode to a pentode, 
and anything between. Several German military radios after 
about mid- 1943 used this tube exclusively, to ease the spares 
problems. One of these tubes is pictured here. 

To compound the radio serviceman's difficulties with spare 
parts for radios, he was saddled with requirements to adhere 
to posted ceiling price schedules issued by the Office of 
Price Administration (OPA). The posted price lists included 
most radio components and also limited the labor charges 
allowed. Most serviceman could work around some of these 
ceiling prices if they had to manufacture the replacement 
part from scratch. Thus, although a replacement IF 
transformer might be OPA-listed at $2.50, the serviceman 
might rewind the primary coil on the original unit and charge 
$3.00 or more, depending on how badly the customer needed 
the repair. Luckily, most customers had good-paying war-
related jobs, worked much overtime, and had little time or 
incentive to spend much of his/her income, and the extra 
dollar or so for the repair was not missed. 

110 
The ubiquitous German RV12P2000 pentode. 
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(Continued from page 9) 
in the military, especially for tactical communications, 
while the shortwave band was reserved for strategic 
(usually more than 500 mile distances) work. These long-
haul paths also required encryption, because the signals 
could not be confined to a given geographic area, and 
spread to the enemy as well as to the intended receiver. 
Detection and analysis of shortwave signals became a 
science in the war, as well. Many German U-boats were 
detected while communicating with headquarters, even 
when they used the short-burst Kurier system. Direction-
finding became an art, too, and this, along with airborne 
radar, enabled hunter-killer teams to track down the 
unlucky U-boat and sink it. The war saw the beginnings of 
several companies who were expert in shortwave 
technology, and also saw the beginning of the end of 
several. Collins Radio had to have multiplied in size and 
prestige enormously through the development of their 
wartime auto-tune transmitters and fine receivers, while 
Scott Transformer continued with their high-end, well-
shielded receivers, but could not compete with the 
National, Hammarlund, Collins, and Hallicrafters sets, 
except in audio quality, which was wasted in shortwave 
work. Foreign countries relied on shortwave even more 
than did America, especially in Europe, where 
"simulcasting" was commonly done on both the medium-
wave band and shortwave band. Fig. 7 shows the dial of a 
"Nora" Luftwaffe morale radio, whose three bands are 
marked in meters wavelength. And at home, listeners 
continued to struggle to understand the distorted signal 
quality, fading, receiver drifting, and blackouts endemic 
with shortwave bands on cheap domestic radios designed 
before the war. 

Continued in March 2010 Radio Age. 
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BILL AND JOE-
BY WALTER 

For some time now, Joe had been visiting Bill, and they 
were discussing inductors and capacitors. Joe was waiting, 
more or less patiently, for Bill to tell him how a tuned cir-
cuit could turn into a resistor. Bill noticed that his visitor 
was likely to get less patient quite soon so, when Joe 
walked in, he said, 

"Say Joe, do you think we should talk about tuned circuits 
tonight?" 

"Oh man, that would be fine! And you're going to tell me 
how they turn into resistors, yes?" 

"That's part of it. But to see how that happens, let's look 
again at the voltage and current in inductors and capaci-
tors. 

Figure 1. Voltage and current in an inductor. 

"This arrangement will show us the voltage-current phase 
relationship in a pure inductor. That means an inductor 
with no resistance. As we've discussed before, there is no 

such thing, but it will show us a behavior principle that we 
need. 

„Ft VOltagel 
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Figure 2. Voltage and current waveforms in an 
inductor. 

"The voltage leads the current by exactly 90°. We can see 
that by the position of the two vertical lines that intersect 
the waveforms at the zero-crossing points. They are ex-
actly one quarter-wave apart." 

"That's still an odd notion to me -- voltage and current out 

TUNING (PART 7) 
LINDENBACH 

of phase," put in Joe. "I just don't see how they could get 
out of phase." 

"Well, remember our inductor-and-power supply experi-
ment? The power supply was connected to the inductor 
and, when the switch was closed, the voltage was ap-
plied. Then, the current began to rise. So the current 
came along after the voltage, right? 

"With a sine wave, the voltage is always changing, so 
the current is always changing too, but it's a quarter-
wave behind the voltage. 

"The situation is exactly reversed with capacitors. Here 
is the setup to show us the voltage-current phase relation-
ship in a pure capacitor. 

Figure 3. Voltage and Current in a Capacitor 

voitaue I 

Current 

Figure 4. Voltage and current waveforms in a ca-
pacitor. 

"Notice, the voltage-current relationship is exactly iden-
tical to that in an inductor except that the current comes 
first. 

"So the whole thing boils down to this: with inductors 
the voltage leads the current, and with capacitors the 
current leads the voltage -- in both cases by 90° or one-
quarter wave. 

(Continued on page 13) 
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(Continued from page 12) 
"Remember the old spelling rule 'i before e except after 
c'? Well, it could be applied to electronics as 'i before e 
exclusively with C'." 
"Hey, I like that!" chirped Joe. "If I can remember that, I'll 
be able to spell better and be able to remember the voltage-
current relationships in reactive circuits. I'm getting so 
smart it's downright shocking!" 
"Yup, it's the company you keep," said Bill with a 
smirk, "now let's apply all that smartness to a couple 
of questions. If, with inductors, the voltage leads the 
current by 90°, and with capacitors the current leads 
the voltage by 90°, and if you put an inductor and a 
capacitor in series, what is the phase relationship 
between the voltage and current?" 
"Whoosh! Me and my big mouth! Well, let's see. 
We could say that, with an inductor, the current lags 
the voltage by 90°, and with a capacitor, the current 
leads the voltage by 90°, so the total difference be-
tween voltage and current is 180°. How's that?" 
Bill clapped his hands and said, "Marvelous! Very 
impressive! Now, consider the current. The inductor 
and capacitor are in series and across the 1 kHz 
source, so the current can have only one phase 
which is the phase of the voltage from the source. 
That is to say that the phase angle between the 
source voltage and the current is 0°. 
"But, the phase difference between the inductor voltage 
and the capacitor voltage is still 180°, and that means that 
the voltage across the inductor-capacitor pair is exactly out 
of phase with the 1 kHz source voltage. Now, what's the 
voltage across the inductor-capacitor pair?" 
"Oh my!" said Joe, scratching his head, "I think it should 
be zero, huh? But Bill, that's crazy! You can't have a one-
volt source connected directly to anything and have 0 V 
across it! Oh-oh, it's beginning to smell like an --" 
"Infinite current." broke in Bill, "Sure enough and yes, 
circuits with infinite current do smell bad. Since you don't 
like infinite currents, especially the kind that last for 
zero seconds, let's do something practical now." 
"Sounds good. But Bill, I still can't get my mind 
wrapped around the idea of two opposite voltages con-
nected together." 
"Okay, here are two more thoughts. What would hap-
pen if you took two batteries and connected them to-
gether, + to - and - to +? You'd get a lot of current, 
right? And then you would have two very hot, dead 
batteries. Now the only reason you get only a lot of 
current -- not an infinite current -- is because the batter-
ies have resistance. If the batteries had no resistance, 
the current would be infmite, and that would be no 
good because they would blow up along with the rest of 
the universe and then you would never learn how make 
a tuned circuit! Not good!" 
"Not at all!" agreed Joe, "So, one might say that resis-
tance is the way back to the practical world, yes? And 
then, what were you thinking of doing as something 
practical?" 

"Well! I think it's time we have a look at a real, honest-to-
goodness, genuine tuned circuit -- complete with resistance 
so we don't get any more of those smelly infinite currents." 
"Yeah man, I'll buy that! Where do we start?" 
"With the circuit diagram. Have a look at this. It's called a 
series resonant circuit." 
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Figure 5. Joe's first tuned circuit 

Frequency 

Response 

Plotter 

"The generator frequency is 1 MHz. Tuning is more useful 
at that frequency and it is almost exactly the resonant fre-
quency of the two components shown. That means that the 
voltages across the inductor and the capacitor are almost 
the same except that the inductor has a voltage which is at 
+90° with reference to the current and the capacitor has a 
voltage which is at - 90° with reference to the current. 
"That's a curious state of affairs," interjected Joe, "and it 
means that the whole generator voltage will appear across 
the resistor, yes?" 
"Absolutely right! Good for you. Now let's see that." 
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Figure 6 Tuned Circuit Measurements 

"The 1 MHz generator is supplying a constant 1 V of sig-
nal and the inductor and capacitor values are such that 
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(Continued from page 13) 
their reactances are 1000 ohms. 
"In Line 1, resistor RI is 1000 ohms and, since the volt-
ages across the inductor and capacitor are exactly out of 
phase with each other, they cancel, and the generator volt-
age appears across the resistor. The result is, a current of 1 
mA produces 1 V across the 1000 ohm resistor Rl. 
"These values produce a tuned circuit with a Q of 1, 
which produces no tuning effects at all. The graph at the 
right side of Line 1 shows a response from 970 kHz to 
1030 kHz, and the voltage across RI is constant at all fre-
quencies. 
"Now, look at Line 2. RI is 100 ohms, the whole genera-
tor voltage appears across R1, so the current is 10 inA. The 
frequency response at the right side of Line 2 shows a very 
slight peak at 1 MHz. This circuit has a Q of 10. 
"In Line 3, R1 is 10 ohms which produces a tuned circuit 
with a Q of 100. Now, a clear tuning curve appears." 
"Good gracious!" interjected Joe, "Look at Line 4! One 
thousand volts across the inductor and capacitor? Is that 
possible, Bill?" 
"Oh yes, it sure is. I still have some burn marks on my 
fingers from working on a 10 kW transmitter tower tuning 
assembly where inductors and capacitors had more than 
that! 
"This circuit -- Line 4 -- has a Q of 1000, and look how 
sharp the tuning curve is. That circuit has very high selec-
tivity." 
"How did you get the Q number?" Joe wanted to know. 
"It is the inductor reactance divided by the total resistance 
in the circuit. Figure 5 shows a perfect inductor and a sepa-
rate resistor. In real tuned circuits, most of the resistance is 
due to the inductor, so selectivity is determined by the 
quality of the inductor. Capacitors contribute almost no 
resistance. 
"Okay, now the other kind of tuned circuit. What we 
looked at in Figure 5 is called a resonant circuit. The other 
kind is called an anti-resonant circuit, or parallel resonant 
circuit, and it looks like this. 

159.2uH 

100 

Figure 7. Anti-resonant circuit 

T 159.2pF 

"This circuit is opposite to the series resonant circuit in 
almost every detail. First, the voltage is common to both 
inductive and capacitive sides and the current in the induc-
tor is at an angle of + 90° to the generator voltage, and the 
current in the capacitor is at - 90° to the generator voltage. 
"That means that, at resonance, the two currents cancel 
each other and, instead of producing a low impedance as 
the series resonant circuit did, a high impedance is pro-
duced." 
"That's nice," said Joe, "but I still see only one 10 ohm 
resistor in series with the inductor. That's not high imped-
ance." 
"No it's not. Here is where the real fun comes in. The im-
pedance that the generator 'sees' is inversely proportional 
to the resistance in the circuit. The smaller the resistor, the 
larger the impedance of the whole circuit. 
"This is one of the most useful circuit concepts invented 
in the early days of radio. We could go on analyzing and 
examining applications for a long time, but if you look at 
the clock ---." 
"Oh sure. The usual thing. Just when things get really in-
teresting, it's time to go home. But tonight I have heard 
something I've been waiting for a long time. The tuned 
circuit did turn into a resistor. I wouldn't have believed it!" 
"Yes," replied Bill, "and I'll congratulate you on your pa-
tience. You've waited a long time." 
"But Bill, there's one thing missing." 
"Oh really? What's that?" 
"Well, if we have tuned circuits, what are we going to 
tune?" 
"Good point, Lad! Next time, we'll find something to 
tune." 
"Hey man, sounds good. Unite." 
"Unite." 

* * * 

Diagrams and graphs were prepared using National Instru-
ment's program "Multisim". 
Walter Lindenbach can be reached at linden-
bachw@shaw.ca 

KADETTE Intorna.ional Radio Corp 
Ann Arbor, Mich. 

MODEL K-28—Crystlin 
Clockette radio, resem-
bles blue marble; also 
evelable in red; 544)-
1600 kc; ac- de; 
tubes; measures 77/1 s 
8 3 16 x 5 inches; $29.5C 
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Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

For Sale: Radio grommets, 
washers, and other rubber parts, 
repro knobs, push buttons, NOS 
and repro clock radio knobs, 
Motorola VT71/73 TN. masks, and 
more. See them all at 
www.renovatedradios.com. Ed 
Schutz. E-mail address: 
blacksmith@renovatedradios.com 
Phone: (586) 697-6153 

For Sale by Non-member: Circa 
1935 Grunow console, has chassis 
#78, fair to good condition. Wilcox 
-Gay circa 1940 radio/phono 
console Model A93, fair to good 
condition, has "Recordio" record 
cutting feature. Both cabinets have 
some scratches and dings, but 
chassis are clean. Make offers. Joe 
Haggerty, 12803 Brunswick Lane, 
Bowie , MD 20715 , (301) 262-
4881, email: gudgerray@aol.com. 

SERVICES: Profession-
al 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. Four-
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: 860-928-
2628. 
E-mail: bob@oldradiodoc.com. 
Please come visit us on the web 
at http://www.oldradiodoc.com or 
stop by... when in the New England 
area. 

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

For Sale: Zenith 12S267 in perfect 
condition, shutter-dial, motorized 
tuning, 12 tubes, deluxe cabinet 
with exotic veneers, with manual; 
expertly restored by Alan 
Jesperson. Call me. Gary Kramer, 
707-725-3228. Radio looks about 
like this: 

For Sale: Arvin 450-TL, Chassis 
RE 281; Philco 41-221, S/N 
D48094; RCA Victor 96T; 
Sentinel 148A-2616. Photos at: 
http://picasaweb.google.com/ 
daddiooftheradio/RadiosForSale? 
authIcey=GvIsRgCLC7oqWb5aD 
TYA#. Ken Sleeman, 451 
Hungerford Dr Ste 119, PMB 
193, Rockville, MD 20850; H:301 
-315-6017; C:301-873-9526; 
kensleeman@verizon.net 

NOTICE of UPCOMING MEET: 

CC-AWA 34th annual Spring 
Meet in the Carolinas - March 
25-26-27, 2010 at Charlotte, 
NC. TWO great auctions, big 
flea market, lectures and 
demonstrations, old equipment 
contest and more. 
Visit our web site: http:// 
www.cc-awa.org/ or write: CC-
AWA 2010 do Chip McFalls, 
742 Southern High School Rd., 
Graham, NC 27253 for 
conference brochure. 

AND.. Here's a tip: 
Do you crave antique radio 
news and advice, or do you 
want to give some news or 
advice? Join MAARC Listserv. 
This is a discussion group, also 
known as an e-mail reflector. 
All it takes is an e-mail request 
to join. Send it to Chris Kocsis 
chris33@cox.net. This is free, 
and available only to MAARC 
members. 
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Mid-Atlantic Antique Radio Club 
do Paul R. Farmer 
P.O. Box 352 
Washington, VA 22747-0352 
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2012-11 *******AUTO**SCH 3-DIGIT 210 
Bruce Shetrone 
969 Shore Acres Rd 
Arnold. MD 21012-1724 

MA-A1ZC lour Ceten4evrf 
Sun. Jan. 17 MAARC meeting at the Davidsonville Family Recreation 

Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30.. Presentation: TBD 

Sun., Feb. 21 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30.. Presentation: TBD 

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

Thur-Sat, Mar 25-27 CC-AWA Annual meet at Charlotte, NC. See ad on page 15 

Sun., Apr. 18 MAARC meeting in Northern Virginia. At "Sully Station" 
near Dulles Airport. From VA. Rte 7 or the tollway take 
VA Rte 28 south to west exit on Westfields. Then go to a 
left on Sequoia Farms Rd to the Community Center. 
Tailgate at 11:00 Meet 1:30 pm. 

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