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Normally when we think of restoring a radio we think of resuscitating a classic set after 60 or 70 (or 
more) years of neglect. More and more, however, we may have to deal with past attempts at restoration 
that are less than stellar This is the tale of one such incident. 

LAST year I had been keeping my eyes open for a 
Truetone D1001, a small, wood cased radio and 

clock combination from around 1941. It was also 
known as the "Sentinel" when it was being sold in 
Western Auto stores back then. Much as we love to 
hate it, ebaY [ 1] is often the first place any set you are 
looking for will show itself to you. Sure enough, 
after a few months a nice looking example appeared. 
The seller claimed it had been refinished and 
electrically restored, except the clock was not 
working. I could also see it 
had the wrong knobs. But I 
went for it and won it, 
naturally feeling I had bid too 
much, but that's nothing new. 

When the radio arrived, the 
electrical condition was as 
described. The radio played 
but the clock didn't run. I 
wasn't too worried about the 
clock. These things usually 
respond to a good cleaning 
and oiling. (Hint: do not use 
WD-40 as it's more a solvent 
than a lubricant.) Once the 

clock is carefully disassembled give the motor and 
gears a generous dousing with cheap Electronics 
Wash spray. Don't waste the expensive DeoxIT stuff 
here. Or better yet use an ultrasonic cleaner. Then 
lube it up with household oil (such as "3-in-one" 
brand). Using a long nozzled pen oiler to get down 
to all the gear shafts. This may not bring back 
extreme cases but the typical dust and grime stricken 
gear train will be quite happy. One wonders why the 
restorer didn't just do this when he had the radio 

apart because that's all it took. 

Figure 1. The D1001 on the right is the al-
ready " refinished" set bought on ebaY. 

The refinishing job was okay. 
It wasn't perfect, but didn't 
look too bad to me, at least at 
first. The downfall of this 
opinion was a second set. 
Shortly after buying the first 
set another one appeared on 
the evil temple of online 
trading. This one was not so 
good looking, being in "as 
found" condition, and went for 
much less. I had actually just 
tossed out a low bid for grins 

(Continued on page 3) 
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MAARC MONTHLY MEETINGS. Unless otherwise 
announced, MAARC monthly meetings are held at the Seventh 
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Park in the lot behind the church but do not block the fire line to 
the rear parking lot. Entrance to the meeting is through the 
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To 1-695 
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S To 1-495 

New Hope Seventh Day Adventist Church 
15121 McKnew Road 
Burtonsville, Maryland 
(McKnew Road is 1.5 miles west of 1-95 
and 3/4 mile east of U.S. 29.) 
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(Continued from page I) 

Figure 2. Close-up comparison of " refinished" set 
(on right) and "raw" one (on left) bought later. 

and ended up with it unexpectedly. I'm kind of glad I 
did. What it revealed was that the cabinetmakers had 
used some pretty nice looking burl veneer on the 
lower part of the front as well as nicely grained 
veneers on the rest. I hadn't seen this on the first set 
because the refinisher had used dark toned lacquer to 
paint the lower front portion a dark brown, covering 
up the nice burl grain. This would not do. He hadn't 
done such a hot job on the rest of it either. The two 
sets are shown in Fig. 1 and close up in Fig. 2. The 
first set is on the right. Note the matching dark 
smudge above the dark lower portion. This is a 
leftover masking tape error. What can I say? It had to 
be corrected. 

Figure 3. Comparison of the two sets, showing the 
nice burl veneer emphasized in the original radio 
(on left) finish, but lost in the " refinished" ebaY set, 
on the right. 

Figure 4. Close-up of radios as in Fig. 3. The "refin-
isher" of the first radio (right) obviously used a 
heavily toned dark lacquer on the bottom part. 

The finish on the second set was pretty worn and 
scratched and not worth keeping. So it was a parallel 
strip and refinish effort. Nothing special about it 
otherwise. I did use a light shot of Mohawk Ultra 
Classic "Perfect Brown" Lacquer over the burl areas 
to give some depth to the color. The Ultra Classic 
formulation is more transparent than the more 
standard toning lacquer (such as Mohawk's Tone 
Finish line). Just giving a couple of light passes with 
this will not cover the wood grain but does tend to 
highlight it some. 
I used a dark brown on the thin corner edge around 
the top and sides of the front panel and black lacquer 
on the feet. Then I went for a high gloss lacquer 
finish overall. The results are in Figs. 3 and 4. Fig. 5 
shows one of the D1001s in all its glory. 

Did it absolutely have to be done? Perhaps not. Does 
it look better? Absolutely. (In my humble opinion, of 

(Continued on page 4) 
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Figure 5. Here is the " Stenberg-restored" Truetone 
closely resembles the original look for this model. 

01001 in all its glory, which in this author's mind 

(Continued from page 3) 

course). I also think it is more true to how it looked 
when new. In this case the original refinisher had 
made a good try but had lost something in the process. 
In other cases I've seen some really awful restoration 
attempts, especially in cabinet repair. Seems like a 
number of repairers will shoot glue into loose joints 
without then clamping, which can be unrecoverable. 

I'm sure we have all seen analogous bad fixes in the 
electronics parts as well. Unfortunately, these types 
of experiences will probably become more 
commonplace as the radios we collect go through 
more hands over time. 

Endnote: [ 1] Don't you, too, wonder why Ebay spells 
it's name with all lower-case letters except the final Y, 
which is capitalized? 

For the Record: 

The April meeting of the Mid-Atlantic Antique Radio Club was held in Chantilly, VA, at the Sully Community 
Center, according to plan. About 39 or 40 members were present, about half from Virginia and half from Mary-
land. Several interesting items came to view in the Show-'n'-Tell presentation, including a sort of speaker horn 
exciter that vibrated the needle of a phonograph pickup, thereby causing the sound to emerge from the phono-
graph's horn, from (who else?) Jim Wilson. Then the assembled members were treated to an informative slide 
show and talk on high-end audio amplifiers. Colonel Belanger then ran a brisk auction that had a considerable 
number of lots of excess materials from the Radio History Society. 

The May meeting will be held at the usual venue in Burtonsville. 
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KRUPP CIRCLES 
BY ED LYON 

If you fly over certain rural places in the world, and look down, you will see cleared circles of perhaps 

1000 feet diameter, and upon closer scrutiny, you will see a building in the center, exactly. What are 

these circles, and what are all those little structures in the circles, seemingly placed there with exacting 

geometry? Do they point to something in the alien world? Or do they have to do with radio? 

Throughout the decade of the 1930s, E. H. Scott 
marketed what he called the world's finest re-

ceivers. These radios boasted high tube count, Mid-
west-style, somewhat inflated by padding the count 
with neon bulbs (as voltage regulators) and single-
purpose tubes where common receivers used dual and 
triple-purpose tubes. But Scott receivers had real 
quality, as well as high tube count. 

Some of the remarkable features of these radios in-
cluded (a) use of RF amplification ahead of the super-
heterodyne converter stage to reduce the net 
figure of the set, (b) several IF amplification 
improve sensitivity for long-distance 
extremely well-designed RF 
and IF decoupling and bypass 
circuits that prevented RF and 
IF signals from straying onto 
power supply wiring and the 
power cord, (d) high-quality 
shielding cans and partitions 
in the chassis to keep out ex-
traneous radio fields, and to 
keep in those generated within 
the receiver, and, of course, 
(e) well-designed and power-
ful audio circuits and match-
ing speakers for good audio 
quality. 

A couple of these characteris-
tics, especially the freedom 
from outward leakage of inter-
nal receiver signals, attracted 
the attention of the U. S. Navy 
and the Merchant Marine. The Navy had been fright-
ened for years about a rumored capability of the Ger-
mans to be able to dig microscopic signals out of the 
cacophony of whistles, squeals, hissing, and roar that 
overlays shortwave radio. If true, the Germans would 
be able to track Navy and merchant ships across the 
oceans by direction-finding the tiny signals emitted by 
their receivers. The rumors had many sources, lending 
added credibility to them, one of which came from the 

noise 
stages to 

reception, (c) 

head of the Radio Division of the Naval Research 
Laboratory (NRL), itself, Dr. A. H. Taylor. 

Albert Hoyt Taylor was one of NRL's founders, and 
his background included two tours in Germany, where 
he studied, enroute to his PhD. While in Germany, he 
heard of secret work being done by the German Navy 
at shortwave frequencies, work that dealt in the direc-
tion-finding of very weak signals. The reader might 
wonder why that is such a big deal, but the usual 
method of direction-finding in most of the world em-
ployed one or more loop antennas, and the direction 
from which a radio signal arrived was determined by 
rotating the loop until the signal was "nulled." That 

is, the loop was rotated until the 
radio waves that carried the 
sought-after signal struck both 
sides of the loop at the same 
time (the loop being, at that 
moment, broadside to the direc-
tion of arrival of the signal), 
thus canceling the currents in-
duced in the loop. For very 
feeble signals, of course, this 
was a cruel joke; the signal was 
almost unreadable under the 
best of reception conditions, 
and it took but the smallest de-
viation from ideal receiving 
conditions to make it disappear 
into the surrounding noise. So 
the direction of arrival indi-
cated by the loop system was 
broad and indistinct. Trying to 
use the loop as a way of maxi-

mizing (rather than nulling) the signal by turning it 
edge-on to the signal arrival direction was equally 
broad and indistinct due to the natural "fatness" of the 
loop's sensitivity pattern. 

Figure 1. A typical "Krupp" Circle aerial 
photo taken in 2001, over rural eastern 
Scotland, near the town of Edzell. 

In England, however, during the period between 
world wars, a major breakthrough was being made by 
Robert Watson-Watt in the direction-finding business. 

(Continued on page 6) 
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(Continued from page 5) 
In 1926 he had devised a crossed-loop antenna system 
whose receivers fed the X- and Y-axis deflection 
plates of a cathode ray oscilloscope tube (CRT), thus 
displaying the direction of arrival of a signal directly, 
and instantaneously. That was what his patent applica-
tion said. But reducing the scheme to practice took 
another 25 years. 

Meanwhile, in Germany, scientists from the naval ra-
dio research establishment (with the ungodly name of 
Nachtrichtenmittelversuchsanstalt, or NVA for short) 
were working on ways of implementing Watson-
Watt's direction-finder. They experienced what Wat-
son-Watt found out earlier, namely that the direction 
indicated, even when everything worked well, was 
ambiguous as to sense, that is, it didn't know north-
east from south-west, for example. So they (and Wat-
son-Watt, also) added a third channel from an omni-
directional whip antenna into the CRT brightness cir-
cuit to resolve the ambiguity. The Germans also 
found it beneficial to inject a high-amplitude calibra-
tion signal into both of the regular (east-west and 
north-south) loop receivers. The objective of this sig-
nal was to stabilize the gains of the two loop receivers 
through their automatic volume control (AVC) cir-
cuits. This calibration signal was set in frequency to 
be inside the reception bandpass, but outside the band 
that appeared in the cathode-ray tube display. Thus it 
affected the receiver circuits, but didn't show up in the 
output. 

It was in this area that Watson-Watt, who didn't know 
about the calibration signal scheme, ran into trouble. 
He couldn't use AVC without eradicating the effective 
direction-sensitivity of the loops, because AVC flat-
tens the outputs of the receivers, regardless of the loop 
outputs. So his receivers were finicky and easily 
overloaded, and ended up with dozens of adjustment 
knobs on them, all needing attention. 

But the good news was that the Watson-Watt system, 
whether German or British, exploited the maximiza-
tion of the sought-after signal, not its nulling-out. So 
for naturally weak signals (either signals under tough 
conditions or signals trying to be surreptitious) this 
system, when it worked at all, gave a good estimate of 
the direction to the sender. 

Now, Hoyt Taylor didn't know how the German sys-
tem worked, back in the early 1930s, but he was 
vaguely suspicious that they had a direction-finding 
system that could locate weak signals. His contacts 
with the British, through official channels, revealed 

that they also had a system that worked on maximiza-
tion of weak signals, but theirs used loop antennas and 
these worked only at low frequencies or over very 
short distances, and if the signal was suspected of ar-
riving from far away via the ionosphere (a so-called 
sky-wave), the direction given was expected to be 
wrong. This was because a loop behaves differently 
for vertically-polarized signals compared with hori-
zontally-polarized signals. Short-range signals, espe-
cially those at low frequencies, always travel via 
"ground-wave" propagation, and are always vertically 
polarized. Sky-wave signals (from far away) wander 
constantly in polarization, owing to their interaction 
with the ionosphere and the earth's magnetic field. 
What neither the British nor Taylor knew was that the 
Germans used monopole (whip-like) antennas that 
worked uniformly well for ground-waves and sky-
waves. 

The result of Taylor's fears carried into the wartime 
period, namely that he opposed all use of regenerative 
and superheterodyne receivers aboard Navy ships, for 
fear that their oscillations (from either the regenera-
tive detector or the superhet's local oscillator) would 
be picked up by these rumored German direction-
finders. Thus, the Navy and the Merchant Marine 
bought many very expensive, highly shielded E. H. 
Scott receivers for their ships, mainly for crew mo-
rale-building. What Taylor didn't know was that he 
was only partially correct. While the Watson-Watt 
system was not quite adequate to detect such signals 
at great distances, a new wartime development by a 
German named Hans Rindfleisch, was slowly taking 
form in northern Germany, and this system would be 
ten to one hundred times more sensitive. Rindfleisch 
headed up the NVA, which, early in the war, was 
charged with showing some dramatic results — or else 
get the axe. First they changed the name of the NVA 
to Nachtrichtenmittelversuchskommando, or NVK, 
where the A, for "establishment" became K for 
"command." They were situated on the Lubeck Bight 
east of Kiel, on a point of land called Pelzerhaken 
Point. There was no industry for at least 10 km in any 
direction, and the area was a marshy grassland. Here 
it was electrically and acoustically quiet and they 
could engage in advanced research into both radio 
signal reception and underwater sound propagation. 
They had developed arrays of sound detectors in 
which fixed straight lines of underwater microphones 
(hydrophones) could produce very narrow sound-
receiving beams, almost completely deaf to noises 
from other directions. Further, if the line of hydro-
phones was crooked or curved, say, owing to tides or 

(Continued on page 7) 
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(Continued from page 6) 
wave action, they could inject delays in the hydro-
phone connection cables and adjust the delays so the 
resulting beam was as though the array were perfect, 
and was aimed just right for the direction on which 
they wanted to listen. 

They figured, "Why not do the same thing with radio 
waves? Just make a long straight array of whips each 
connected to a point (where their outputs are added 
together) via delay lines so that the array could be 
adjusted to favor any desired direction." They found 
that the scheme worked, up to about 20-30 degrees of 
beam variation from the normal broadside direction. 
But they had naval interests in many oceans, from the 
Barents Sea in the north to the Indian Ocean in the far 
south-east, and, of course, the entire Atlantic. So it 
might take many arrays, perhaps four or five of them, 
to cover the area of interest. Instead, since the delay 
lines could "straighten-out" a curved array, by a set of 
compensating adjustments of the delays (and they 
didn't have to be adjusted for changes in frequency!), 
why not make the initial array in the form of a circle? 
Then segments of the circle can be picked and com-
pensated for their arc curvature by delay lines, form-
ing a straight-line wavefront that aimed in any de-
sired direction. 

from the usual bombing runs, into a small village 
called Skibsby, a mile or two northeast of Hjorring, in 
Jutland. Here the antenna, called by the code-name 
Wullenwever, was built. The array consisted of 40 
broadband monopoles, each having a round birdcage 
shape with a "top-hat" for added capacity, similar to 
the monopoles shown in Fig.2. This allowed the cage 
forming the monopole, proper, to be shortened. An 
engineer named Meinke worked on the elements, and 
devised a groundscreen for the whole array, so that all 
elements had the same impedance at any frequency 
between 5 MHz and about 18 to 20 MHz. The 
Meinke groundscreen was raised a little around each 
of the 40 elements, which contributed to the uniform 
behavior with frequency. This author copied this 
Meinke ground-screen scheme for conical monopoles 
for over twenty years, an example of which is shown 
in Fig.3. A vertical screen was erected on iron poles 
in a circle just inside the circle of antenna elements, 
acting as a reflector, confining the reception to the 
direction outside the circle. The ironwork was done 
by Krupp, in one of the outlying small factories near 
Kiel, since the main Ruhr Valley Krupp works was 
daily being reduced to rubble by Allied raids. 

Figure 2. Cage monopoles with "top-hats" built in 
1958 to the original Wullenwever design by Erco 
engineers from drawings stolen from the Germans 
by a Dutch engineer named Veldhuis during the 
Second World war. 

Figure 3. A 4X4 planar array of monopoles erected 
over a groundscreen. Each monopole uses a 
Meinke ground distribution structure that gives a 
constant antenna impedance over a very large 
bandwidth. This design was also stolen. 

By 1943 the project, being worked on a daily basis by 
Maximilian Wachtler, was at the end of its theoretical 
stages and needed to be implemented and fielded. 
But the Allies were regularly bombing the Kiel area, 
and any new construction of a huge circular array 
would attract bombers like honey attracts ants. So 
the project moved into occupied Denmark, away 

Twelve elements at a time were "switched" into the 
set of delay lines, whose outputs were combined to 
feed a receiver. Instead of actual metal switch con-
tacts, the elements were capacitively coupled to the 
delay lines in a clever mechanical device called a go-
niometer. This device was one-of-a kind, having 
been hand-made by technicians working for Wachtler. 
It worked beautifully, and gave the operators tremen-
dous signal sensitivity in the direction chosen. Ini-

(Continued on p. 8) 
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tially, the antennas were selected each 9 degrees in 
direction, but the goniometer was modified to allow 
interpolation, so that the beam could be biased in tiny 
2-degree steps. Signals could be found (and located 
in azimuth) that had never been heard before, some-
times short bursts of clandestine code, sometimes 
Amos-'n-Andy broadcast signals coming from a care-
lessly-adjusted regenerative receiver in North Amer-
ica. An idea of the accuracy and resolution of these 
direction-finding antennas can be seen in Fig. 4, 
showing two separate signals, one arriving from 90 
degrees azimuth (due east), the other arriving from 86 
degrees azimuth (four degrees north of due east). This 
display was collected in a research project this author 
pursued at the Hybla Valley Coast Guard site in 1959, 
about which we shall soon learn more. 

Figure 4. CRT display of two equal-strength signals 
arriving at a Wullenwever from sources that were 

known to be 4 degrees apart, in azimuth. They are 
clearly resolved by the goniometer. 

But the war was fast coming to a climax, and the Ger-
man Navy was essentially confined to a few gunboats 
near home ports and a fleet of submarines scurrying 
for their lives in the Atlantic. The end came quickly 
in mid- 1945, and the only existing Wullenwever was 
handed over to Denmark, whose technicians destroyed 
it completely, having had enough of the German occu-
pying forces. Only the goniometer was saved. It was 
commandeered by American forces and was sent 
home, while the drawings of the antenna, goniometer, 
and all the rest of the apparatus were swept up by the 
Russians. Five of the technicians also went to Russia, 
like it or not. In the next three years, the Russians 
built almost twenty of these systems, called Krugs 

(krug = circle) throughout Russia. In Germany, a 
post-war Wullenwever was built in 1946, again using 
a Krupp backscreen cage system, and the goniometer 
was reproduced, mainly from memory, by one techni-
cian and an engineer who escaped the kidnapping and 
trip to Moscow. But this goniometer didn't work very 
well, and the Germans soon tired of reworking it. 

At this time the U. S. military was touring Germany 
seeking wartime miracle projects they might be able 
to exploit. They ran across the second Wullenwever, 
immediately misspelled it (to Wullenweber), and 
brought it back to America. There it came to be in-
stalled at the University of Illinois by Professor Ed 
Hayden, who had a research contract with the Army. 
But the original goniometer came to America earlier, 
and fell into the hands of the Naval Research Labora-
tory. At NRL, a researcher named Mack Sheets took it 
under his care, studied it, and then designed a Wullen-
wever antenna to fit it. There was no space at NRL 
for such a huge antenna, but Mack knew of a land-
locked U. S. Coast Guard Station in Hybla Valley, Vir-
ginia that had land and not much else. A deal was cut, 
and the antenna and goniometer were installed at that 
station, near Alexandria. Meanwhile, Hayden needed 
a good operable goniometer, and so arrangements 

(Continued on page 9) 
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(Continued from page 8) 
were made to move the only working goniometer 
back and forth between Illinois and Virginia to ac-
commodate research projects at each facility. Even-
tually, NRL fashioned another goniometer, and the 
original was left with Hayden. 

rtMillin11114911131:1W W.1,14 M. Za: 

Figure 5. The American Wullenwever located at 
the Navy station at Northwest, VA. The VA-NC 
boundary line runs right through the center. 

These Wullenwevers (or Wullenwebers, whichever), 
soon went into production in two or three distinctive 
sizes. The Navy called theirs the AN/FRD- I 0, com-
monly called the Fred-ten, while the then-new U. S. 
Air Force (ex Army Air Corps) called theirs the AN/ 
FLR-9, nicknamed Flirr-nine. They still exist today 
in several sites, but many have been dismantled, 
abandoned, or robbed of all useful parts in most over-
seas sites. One of the last to be used extensively is 
the Fred-ten located at Northwest, Virginia (located 
in the southeast corner of the state [go figure]), 
shown in a Google Earth (map-aerial photo) view as 
Fig. 5. It is divided, almost exactly through its cen-
ter, by the Virginia-North Carolina border. Fig. 6 
shows the circle in which an Air Force Wullenwever 
was located at Homestead, Florida, that is until hurri-
cane Andrew wiped it away. A low-resolution 
Google Earth view of the Fred-ten formerly at Edzell, 
Scotland is seen in Fig. 1, while a very high resolu-
tion view of the FLR-9 at Elmendorf AFB in Anchor-
age, Alaska, in Fig. 7, reveals all the individual bits 
and pieces of this magnificent system. 

At Clark Air Base in the Philippines, the Air Force 
FLR-9 there received some ash damage from the vol-

Figure 6. Homestead, FL, Wullenwever site, swept 
clean by Hurricane Andrew, was not rebuilt 

canic eruption a few years back, and the Air Force 
abandoned the base altogether during the following 
year. The Filipinos converted their inherited FLR-9 
into a fabric-covered stadium, as can be seen in Fig. 
8. 

Figure 7. This is the AN/FLR-9 still functional at 
Elmendorf AFB near Anchorage, AK. The low sun 
angle makes for sharp north-bound shadows of 
the various antenna structures. 

Sylvania built most of the FLR-9s and FRD-10s 
around the world, the project being led by Rolf 
Wundt, one of the technicians who had helped to 
build the second Wullenwever in Germany immedi-
ately after the war. The U. S. Army, after being sepa-
rated from the Air Force, left the circular-array an-
tenna field, and bought into the linearly-disposed an-
tenna array (LDAA) method of direction-finding. 

(Continued on page 12) 
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W ORLD War II saw a number of 
interesting changes in radio 

broadcasting practice. Fairly early in 
the war it was decided that America 
could be bombed by enemy planes, and 
so anything that could help planes 
navigate their flight paths to their 
targets became a no- no in 
broadcasting. First to go were weather 

forecasts as part of the usual news programs. Along 
the coasts, announcing station call-letters and 
locations was not enforced as in peace-time, but that 
was seen as silly, inasmuch as magazines like White's 
Radio Log gave all the details on frequencies, power 
levels, callsigns, and locations. 

Even in entertainment content, some rules bordering 
on censorship held power left over from the earlier 
days of radio. Songs like the Andrew Sisters' "Rum 
and Coca Cola" had their lyrics and titles changed to 
avoid mentioning alcoholic drinks, becoming, "Lime 
and Coca Cola." In a similar vein, the lyrics to 
"Pistol-packin' Mama" had to be changed 
considerably to get on the air. The fellow in the song 
wasn't "...drinkin' beer in a cabaret...;" he was 
"...singin' songs in a cabaret..." And the reason 
Mama was packin' a pistol wasn't Papa's cheating 
(she caught him dancing with a blonde), because 
there was to be no connotation of adultery. 

Of course, revising these lyrics was not a big 
problem, because Petrillo had banned the use of most 
phonograph records in broadcasting where union 
musicians were involved, so that the commercial 
records with the original lyrics and titles couldn't be 
broadcast anyhow. The radio lyrics and titles came 
from non-union musicians and government-operated 
transcription disc production, intended for the Armed 
Forces Radio Service. 

News broadcasts became some of the most popular 
programs on the air. While most newscasters simply 
read the same text as could be found in the 
newspapers, many added their own commentary, and 
some slanted the news severely, exhibiting bias either 
for or against the government's handling of things. 
Serious criticism of the government or the military 
was not tolerated by the listeners, and they had 
several such opinionated commentators fired, such as 
Upton Close and Rev. Charles Coughlin. Shortwave 

íks 
listening was spurred by the desire to hear directly 
from war-torn countries, starting with the 1938 
moves by Hitler on Czechoslovakia and the 
invasion of Poland. Correspondents like William 
Shirer and Edward R. Murrow made CBS a favorite 
network, and CBS responded by making their 
schedule about 39 percent news programs. To 
prevent any possible repeat of the panic that 
attended the famous War of the Worlds broadcast of 
1937, the FCC banned any broadcast that "might 
tend to cause serious anxiety or panic in the 
listenership," so that sound effects of warfront 
activity could not be dubbed into what might be 
construed as a direct news broadcast. Nonetheless, 
Murrow often let listeners hear the "crump" of 
distant bomb explosions during the blitz of London, 
but he made it so sincere-sounding that most 
listeners looked forward to his on-the-scene 
broadcasts. 

The most popular personalities were tapped to sell 
war bonds over the radio. When Kate Smith voiced 
her first appeal for buying war bonds, the response 
was so overwhelming that emergency printing 
schedules had to be set up to print enough bonds to 
meet the demand. The public response to Kate's 
appeal sent all the social psychologists scurrying to 
their books and charts to study the profound 
influence radio had on listeners' behavior. "... my 
God, what if Kate Smith or Bing Crosby told the 
audience to go out and rob a bank or shoot a 
neighbor?" Today, despite the reliance on 
commercials that urge people to buy certain 
products or services, professional psychologists 
deny that radio or television program content has 
any influence on people's behavior at all. Go figure. 

DLRING the 1950s and 1960s, the electronics 
industry was fairly responsive to their 

regulating force, RETMA. This was the Radio-
Electronics-Television Manufacturers Association, 
formerly called the RMA, before television was a 
serious market. Many components, like tubes, 
transistors, and capacitors, carried RETMA code 
numbers that could be translated to yield the 
manufacturer and the date of manufacture, in many 
cases. Many of the RETMA numbers continued a 
numbering system started by the RMA during the 
war. Tubes, and later, transistors, used a system in 
which the first three numerals denoted the 
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(Continued from page 10) 
manufacturer, identification. Some of the more 
common tube/transistor manufacturers, and their 
corresponding numbers, for the 1954-1964 period, 
were as follows: 
111 Amperex (American Div.) 
125 Bendix 
466 Delco 
158 Dumont 
188 General Electric 
210 Hytron 
185 Motorola 
260 Philco 
274 RCA 
280 Raytheon 
312 Sylvania 
980 Texas Instruments (Transistors) 
322 Tung-Sol 
336 Western Electric 
337 Westinghouse 
343 Zenith 

Most all radio-television components had such codes, 
even loudspeakers. Some of the most popular 
speaker codes were: 
220 Jensen 
232 Magnavox 
252 Operadio (DuKane Corp.) 
270 Quam 
285 Rola 
328 Utah 
391 Altec-Lansing 

Finally, even kits had codes, with Heathkits carrying 
RETMA manufacturer's code 416. One day this 
journal will run a complete article on these codes and 
how to interpret them. They are useful in 
determining whether components in old radios are 
original, or substitutes. 

I N an interesting turn of events, the 1930s was a 
decade of the birth, troubled life, and death of 

many radio stations. The tough economic times of 
the Depression didn't help. One of the events in the 
life of most radio stations was the affiliation with a 
"chain," or network. After the phone company's first 
experimental development of the whole idea of radio 
networks, NBC sprang into existence immediately 
upon the purchase of the key phone company station, 
WEAF. Later, NBC split into Blue and Red 
Networks (and there were other colors, too). Stations 
had to choose their network carefully, because a bad 
choice might be followed by the selection of a better 
network by another station in the same city, 

condemning the first station's choice to continue 
forever, or to die. 

In 1937, after a long affiliation with NBC Blue, and 
then Mutual, station WGAR in Cleveland joined 
CBS, having been wooed by Bill Paley, himself. In 
about a year, one of the new staff announcers on 
WGAR was Jack Paar. He happened to be on the job 
when Mercury Theater aired "War of the Worlds," 
that famous dramatization of an invasion by 
Martians. Like many of the local announcers of the 
affected stations that night, Paar also failed to 
emphasize that it was only a radio play, and not a 
news broadcast, and as a result, Cleveland listeners 
panicked like those of no other city in the country. 
Why Cleveland? Well, in 1937, Cleveland's 
population had a large European immigrant fraction, 
and most of these people had a deep interest in the 
troubles brewing in Europe. Invasion was on their 
minds, as the news from Europe on shortwave radio 
kept a constant flow of talk about Herr Hitler, 
Austria, and who was going to help whom in Spain. 

Couple this natural deep interest in the horror of 
invasions with Paar's matter-of-fact announcing of a 
program depicting the invasion by aliens, and the 
panic was on. 

AFRAID to listen to the programs you like? 
Probably not. Nobody in power really cares, in 

our society, what you listen to, just as long as you 
don't play the radio so loudly that it disturbs others. 
But during the 
war, in Ger-
many, it was a 
different story. 
Note the fol-
lowing poster, 
shown in 
many public 
places in that 
country during 
the 1941-44 
period. (Note: 
Verrâter = 
Traitor.) Some 
rumored that 
the Nazi au-
thorities could 
tell when a 
person tuned 
in the BBC, 
but there's no evidence this is true. Nonetheless, the 
pressure of the rumor kept people in line. •••• 
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Figure 8. To make the most of a circular struc-
ture, the Filipinos converted the Clark AFB 
Wullenwever into a canvas-covered stadium or 
amphitheater. 

(Continued from page 9) 

This author's engineering group at ITT designed, 
built, and installed several of these Army systems, 
the prototype going to Vint Hill Farms, Virginia 
(near Warrenton). Linear arrays generally outper-
form circular arrays (of the same size) over limited 
azimuthal sectors, and the Army units regularly cov-
ered 64 degrees total azimuth. In some overseas 
locations where upwards of 100 degrees azimuth 
had to be covered, dual arrays covering 128 degrees 
were installed at a small fraction of the cost of a 
Fred-ten. 

But these "Krupp Circles" may hang around for 
many years as perfectly circular scars, and someday 
an archeologist may uncover one and suspect that 
our generation worshipped unusual star formations 
on the equinoxes, evidenced by where certain 
monopole bases are aligned on those two days of 
each year. Then he'll call the Art Bell all-night talk 
radio show. 

These systems operated in the shortwave band, from 
about 2 MHz to about 30 MHz, and were operated 
by the Navy and Air Force Security services (NSG 
and AFSS, respectively). The Army operated their 
own LDAA network of stations in signals intercept 
missions until s few years ago, and they've quit, just 
as have the Navy and Air Force. Just as the U.S. 
Coast Guard recently abandoned all use of low fre-
quencies, even for emergency signals (500 kHz), 
then abandoned all use of Morse signaling, the rest 

of the armed services abandoned the use of shortwave 
signals, and now don't even intercept them. 

The Wullenwevers were very efficient systems, able 
to cover huge areas of the earth from a few sites. 
They were networked, of course, so that they could 
use triangulation on intercepted signals, finding the 
location on the earth that corresponded to the source 
of the signals. They can be compared with the older 
systems used in WW2, by comparing Figs. 9 and 10, 
representing the needed intercept sites in WW2 vs. 
those used in the Cold War, using Wullenwevers. ** 
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Figure 9. The mid-Pacific HF direction-finding net-
work of WW2. This was the network of fixed sta-
tions needed to intercept Japanese signals. 

Figure 10. The Pacific HF direction-finding net-
work of the Cold War era. The sites all used 
Wullenwevers of the FRD-10 or FLR-9 type, except 
those in Australia and New Zealand, and covered 
the entire Pacific. 
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Radio and Prohibition - 
Nipping Rum-Running in the Bud Light 

By Ed Lyon 

W HEN the midwestern states voted on it, they 
did so as a unit, it seemed, and the Constitu-

tional Amendment known as the Great Experiment 
became law. Immediately, the value of molasses 
dropped, as did that of many wine-making and whis-
key-making materials. And just as immediately, 
moonshiners sprang up all over the country. To 
make matters worse, smuggling from Mexico and 
Canada became a new sport, since these borders 
were never very well patrolled, and were very po-

By 1925, six years after Prohibition started, two 
events collided: 1. Congress, realizing the magni-
tude of the smuggling/bootlegging operations (and 
the crime that attended these operations), had appro-
priated almost $ 15 million for Coast Guard use, 
alone, in fighting smuggling, plus similar amounts 
for additional federal police operations; and 2. short-
wave radio became not only possible, but its study 
had become standardized to the point that some peo-
ple actually understood how to communicate using 
shortwave signals. The significance of the former 
event was that smuggling had become a serious 
threat to the country, and for the second event, the 
significance was that smugglers learned, early, how 
to exploit shortwave signaling, using very low 
power levels, with clandestine equipment. Using 
these small, hidden transmitters and receivers, 
smugglers could make their needed rendezvous with 
shore-based importers, transfer the goods, and slip 
away before the law enforcers could respond. 

Unlike the radio practice of a few years earlier, 
transmitters were no longer huge low-frequency af-
fairs with enormous antennas, but instead, were 
small two-tube boxes with a wire thrown up into a 
tree (ashore) or into the rigging (at sea), and receiv-
ers weren't much more. Yet the smugglers could 
communicate over distances ranging from a thou-
sand miles to a thousand feet, with these five-watt 
transmitters and rudimentary receivers. One of the 
earliest captures of a surreptitious shortwave radio 
system was at nearby Laurel Racetrack in Maryland, 
when, in 1928 a man was arrested for suspicious 
activity, and when searched, he was found to have a 
two-tube transmitter under his coat, and an antenna 
wire wrapped around his chest and torso. He had 
been sending race results to a cooperating fellow 

who was able to place bets at off-track places that de-
pended on slow wire services for the race results. 
Similar radio gear had been found in the homes of 
captured smugglers, but this was the first time a work-
ing set had been found. 

By 1934 or 1935, the Coast Guard had become adept 
at intercepting clandestine shortwave signals, and 
equally adept at breaking the simple codes used by the 
smugglers. They were able to make several major 
rum-smuggling busts based on these intercepts, but 
they lost many such opportunities out of fear that 
regular busts would alert the smugglers that their 
codes and signals were being exploited. (This was 

(Continued on page 14) 

Last Minute Additional Tidbit: 

RICHARD Altig, MAARC member from Farm-
ersville, Illinois, writes concerning the Febru-

ary Tidbits item on 70.7 line-to-voice coil trans-
formers. The February article noted that these trans-
formers are relatively plentiful at hamfests, and that 
they make a good replacement for 01-A output 
transformers that have to feed a modern loud-
speaker. This is good, but Richard's note says that 
you must not generalize and try to use these trans-
formers on higher-output power sets, such as those 
that use 50L6 or similar power tubes, without 
checking the transformer, first. The impedance ratio 
mentioned in the February Tidbit turned out to be 
8000 ohms input and 4 ohms output to the speaker. 
Unfortunately this is exactly what you would use for 
a big tube like the 6F6 or 6K6, and the transformer 
might not like it. Problem is the d-c current in the 
primary — the output tube's plate current. Many 
line-to-voice coil transformers cannot take much, if 
any, d-c current. So how do you check the trans-
former? Examine the core laminations: those that 
have interleaved laminations, or any construction 
that leaves no air gap in the magnetic circuit are sus-
pect. Those that use E-I cores (the laminations are 
shaped like the letters E and I) AND have a thin pa-
per sheet in the gap between the Es and Is, can take 
some d-c current. But a REAL test requires meas-
urement of the primary inductance with and without 
d-c current in the primary; a change of over 20 per-
cent is not good. 
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(Continued from page 13) 
similar to the way Britain had to treat many of their 
later intercepts of German Enigma cipher signals.) 
But the Coast Guard needed help. It was impossible 
for them to be in as many places as necessary to in-
tercept signals, race to the scene of the high-seas 
transfer of alcohol to fast whaleboats, and then find 
the places where the whaleboats would reach shore. 

The Radio Division of the Commerce Department, 
although not a police activity, and therefore unable to 
stop smugglers, played a vital role in signals inter-
cept. They had developed an intercept division just 
for the purpose of stopping the drift or deliberate shift 
of radio station frequencies, and to keep radio broad-
cast signals clear and uncluttered by power-line hum 
or spurious modulation effects. Their ability to arrest 
radio senders was limited to those having a license to 
transmit (and were in violation of that license), and 
so they had to cooperate with the Coast Guard for 
interdicting the operations of radio operators who did 
not have licenses. This branch of the Commerce De-
partment developed a fine ability to detect improper 
radio signal quality, and an equal capability to break 
codes used by surreptitious illegal radiomen. 

Together with the Coast Guard and their radio inter-
cept stations, the Radio Division (soon to be dubbed 
Radio Intercept Division, or RID) had identified 
about 75 illicit stations, about a third of them ashore 
in the New York City area alone. These were not all 
in operation at any one time, and could have been far 
fewer stations operating with various operators (with 
differing "fists") at movable locations. What was 
alarming was the fact that these intercepts indicated 
that the smuggling was being transformed from a 
large number of independent crooks to a more cen-
tralized organization. Along the whole of the east 
coast, the number of shore stations cooperating with 
the smugglers totaled about 46 or 47, four of which 
were in Newark, NJ. These stations seemed to oper-
ate regularly with about 60 radio-equipped ships at 
sea. The Coast Guard recognized some of the ship-
borne operators as using standard Navy procedures, 
indicating that they were ex-Navy men, and likely 
well trained in radio. 

The success of these intercept operations was not as-
sured until the Radio Division began cooperating 
with the FBI, in the late 1920s. After that, many ille-
gal stations in New York, New Jersey, and Massachu-
setts were "converted" to FBI operations without any 
indication that a capture had been made. In this way, 
several major shipments of alcohol from Eastern 
Canada and British Honduras were steered to the 

waiting arms of the Coast Guard. The way the op-
eration went was simple: The Radio Division made 
the radio intercept of the shore station, say, in New 
Jersey, and sent the FBI there to make the pinch. 
The FBI captured the radio operators and forced— 
um, persuaded—the operators to continue, but to 
change some destinations, and the like. 

Then the smuggling ship would sail to a rendezvous 
with what was supposed to be another trans-
shipment boat, but unfortunately, that was a Coast 
Guard gunboat, and the game was over. A couple 
gunfights broke out in these operations, and a Cana-
dian ship was sunk in one melee. It required exten-
sive radio intercept disclosures to prove, in court, 
that the ship was actually owned by Americans, and 
the event was reduced to the less severe infraction 
by the Coast Guard of shooting at a Canadian flag, 
basically. 

These operations ceased, of course, when Roosevelt 
was elected and convinced Congress to repeal the 
Great Experiment. But the training and experience 
gained by the Coast Guard and the RID, since the 
Coast Guard was all we had in the early months of 
WW2 to ward off wholesale destruction of all U. 
SW. shipping by German U-Boats, and the RID 
(plus FBI) succeeded in capturing and turning all 
the German espionage agents sent to this country in 
the war. 

In addition to these services the Army's MI-8, under 
William Friedman, and Herbert Yardley's Black 
Chamber were engaged in intercept and decrypting 
of illegal messages from smugglers. Yardley did the 
most direct work in decrypting messages and teach-
ing the RID operators how to do similar mock en-
cryptions to entrap the smugglers. Friedman's 
group was more interested in the methods used by 
the smugglers to make codes and ciphers so that 
deciphering could be made more efficient. The 
Coast Guard, in these operations, learned some of 
the pitfalls of direction-finding at sea, using the only 
methods known at that time, rotatable loops. These 
lessons were tough, and poorly understood, dealing 
with the polarization of radio signals at shortwave 
frequencies, and how loops behave under variable 
polarization. The loss of Amelia Earhart's signals, 
if they ever existed, a few years later would empha-
size this point. 

And who could have known that 80 years later, co-
caine smuggling would see the same war fought 
again, with similar semi-success, despite massive 
technology advances. •••• 
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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: 1941 & 1942 Philco 
escutcheons, knobs, and 
pushbuttons: reproductions now 
available. Other various knobs and 
pushbuttons also available; contact 
us for specific model numbers on 
escutcheons. Old Time 
Replications 5744 Tobias Avenue, 
Van Nuys, CA 91411. 
Phone 818-786-2500. Web page: 
www.antiqueradioknobs.com; e-
mail: Oldtimerep@aol.com 

Services: Expert Cabinet 
Restoration - Kevin's Total 
Furniture Repair - Kevin Bauer - 
Beltsville, Maryland 301.937.8371 

Wanted: 12-inch electrodynamic 
speaker for 1932 Stromberg-
Carlson Model 29-A. Ted Hannah, 
11106 Bybee Street, Silver Spring, 
MD 20902, (301) 649-2319 
(please don't call after 8:30 p.m.) 

Services: Time Out of Mind Radio 
operates the leading vintage radio 
appraisal service in the east. We are 
experienced, professional radio 
appraisers. References available. 
We will evaluate, document, and 
photograph your collection or 
estate and provide you with soft-
and hard-copy spread sheets and a 
comprehensive written report. Our 
product satisfies all insurance and 
IRS requirements and includes all 
IRS forms. Protect your collection. 
Document your charitable gift. 
Define the value of an estate. Free, 
discrete, no-obligation consultation 
on request. Ask to see a copy of our 
qualifications statement. Our 

reputation is everything. 
Satisfaction and privacy always 
guaranteed. Time Out of Mind 
Radio Appraisers. Paul Farmer, PO 
Box 352, Washington, VA 22747; 
540-987-8759; oldradiotime 
@hotmail.com 

For Sale - Book: Dr Mahlon 
Loomis experimented and 
demonstrated wireless in 1864 in 
northern Virginia by sending radio 
signals 18 miles using a 400-foot 
long-wire antenna, and keying the 
antenna to ground to exploit the 
natural electric field of the earth. 
Loomis received a U.S. patent in 
1872 and a Corporation Charter by 
the US Congress in 1873. The 
book, Mahlon Loomis, Inventor of 
Radio, by Thomas Appleby 
(copyright 1967, 188 pages) 
describes this work and the 
materials in the Library of 
Congress. Available for $25 + $5 
s&h (US) [$ 10 Foreign] postpaid 
to Svanholm Research 
Laboratories, 
RO. Box 81, Washington, DC 
20004;email: N3RF @earthlink.net 
or call me on 202-352-5252 

For Sale: $50 for: World War II 
communications receiver, BC-312 
(BC-342), 1.5 to 18 MHz. These 
receivers were made for 115 V 
(BC-342) or 12 V (BC-312) 
operation. This BC-312 has been 
converted with a BC 342 power 
supply to operate on 115 V ac. It is 
in good operating condition and 
looks good. It has its mounting 
plate with shock mounts and 

weighs about 30 lbs. The War 
Dept. manual with schematics and 
instructions is also included. Bob 
Rolfe (Rockville, MD), (301) 774-
7168 or email: watchbob 
@ieee.org. 

For Sale: Late 1940s high-end 
Crosley multi-band radio/ 
phonograph console. Beautiful 
cabinet and impressive dial. 
Digital photos available. $50 or 
best offer. Ted Raitch, 12905 Black 
Oak Drive, Laurel, MD 20708, 
(301) 498-0725, email: 
traitch@att.net. 

A recent Washington Post obituary 
noted that long-time MAARC 
member, Bob Crist of Northern VA 
has passed away. MAARC sends 
his family our deepest condolences. 

-NOTICE-

At presstime, we were advised that 
the usual meeting location for 
MAARC monthly meetings has 
been sold to another church group. 
Until and unless some arrangement 
can be made with the new owners 
of New Hope Church in 
Burtonsville, we will have to look 
elsewhere for a meeting place. The 
May meeting will be at the ususal 
place, and in June, RadioActivity 
2006 will be our meeting 
substitute. But in July and August 
2006, we are tentatively scheduled 
to meet at the Sully Station 
location, near Dulles Airport, as in 
April. 

MAARC your calendars. 
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MAAKC Your Calendar! 
Sun., May 21 

June 9-10 

Sun., July 16 

Sun., Aug. 20 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. Big auction 
at this meeting, RHS museum pieces. 

Radioactivity 2006. Same hotel as last year. Sheraton College 
Park, at southwest corner of intersection of 1-95 and MD 212. See 
Blue Centerfold, March and April issues of Radio Age. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m.—BUT— 
The facility has been sold, so the MAARC meeting will most likely 
be held as follows: 

MAARC meeting at Sully Station Community Center, near 
Dulles Airport. Tailgating starts at noon; meeting starts at 
2:00 p.m. 

MAARC meeting at Sully Station Community Center, near 
Dulles Airport. Tailgating starts at noon; meeting starts at 
2:00 p.m. 

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