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To Tell the Truth 
OR 

Will the Real History of Radio Please Stand Up? 
BY ED LYON 

Several years ago, John Bryant and Dr Harold Cones wrote a book highlighting the 
history of the Zenith Trans-Oceanic radio, and in it they also detailed much of what they 
thought was the history of the Zenith Radio Company itself The primary source of 
information on which the book was based was a discovery by the authors of what 
appeared to be original files and records of the Zenith offices and factory. 

W hen Bryant and Cones published their book on 
the Zenith Trans-Oceanic (T-0), it was 

generally welcomed as a possible reference for radio 
historians interested in the very successful Zenith 
Radio Company. Alan Douglas, an enthusiastic 
MAARC member and highly qualified historian and 
author in his own right, took issue with many of the 
claims made by Zenith management and advertising 
agents, whose claims had been passed on as fact by 
Bryant and Cones in their book. Alan detailed these 
objections in a quasi book review that he proffered for 
publication in Radio Age. Two other reviews of the 
same book also tumbled out of the same mail sack, 
one of which was by Joe Koester, former MAARC 
president. 

Some number of mail exchanges was made between 
this editor and Alan Douglas, resulting in a re-write of 

his review, this time with considerably more detail and 
footnoted references. It looked like we had a Hatfield-
McCoy dispute in the making, and with terrible timing 
to boot. It was springtime, and Dr. Cones had just 
agreed to address MAARC's RadioActivity 
convention on the subject of the T-0 radio. His book 
had just hit the streets and was selling quite well. We 
didn't want to publish an article disputing his book 
just as he was graciously addressing our club meet. 

Instead, Lud Sibley came to the rescue inadvertently 
in writing an article for Radio Age in which he took 
some issue with T-0 repair techniques recommended 
by Bryant and Cones in their book. Here was a very 
mild challenge to these authors in a specific technical 
area in which they might not be expected to be expert. 

(Continued on page 3) 
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To my surprise the authors argued with Lud in 
subsequent mailings to Radio Age, and each side 
backed down a tad to restore civility. After that 
exchange, if Alan's complete review had been 
published, I could see the pages of Radio Age being 
taken over in their entirety by The Great Zenith 
Debate for the foreseeable future. At any rate, Alan 
had his review published elsewhere, just as we were 
preparing to put his first installment of the by-that-
time-massive review into print. The Great Debate 
raged on, but not in Radio Age. 

T have retold this story as a way of introducing the 
lfar more general topic of objectivity in radio history. 
Surely Bryant and Cones had to realize that reliance 
on corporate files for historical facts regarding a 
company's past activities leads to a biased "history." 
Corporations do not retain highly self-critical 
information, and the amount of even slightly negative 
information is minimized in the file rooms, compared 
with the good-news items. 

The same must be said in the case of biographical 

works. Biographers who rely completely on the files 
and memoirs of the subject end up with unrealistically 
complimentary (often adulatory) fiction posing as 
biography. Lessing's story of the life of Edwin 
Armstrong, Man of High Fidelity, is a case in point, as 
is Eugene Lyons' biography of David Sarnoff (David 
Sarnoff: a Biography by Eugene Lyons, Harper and 
Row, New York, 1966). Lessing got most of his 
information on Armstrong's life from fellow family 
members, while nearly all of Lyons' stuff came from 
RCA files, particularly Sarnoff's library. 

Some ten or twelve years ago, when GE bought RCA 

(completing a circle of sorts), GE didn't know what to 
do with the massive Sarnoff Research Center at 
Princeton. They had their own electronics research 
laboratories in Schenectady and surely didn't need 
another, especially one that had been fully staffed with 
homegrown RCA scientists whose only customer to 
date had been RCA. What GE needed, in the eyes of 
CEO "Jumpin' Jack" Welch, was a research arm that 
knew how to turn a profit. 

The Sarnoff Center couldn't simply be cut free, for 
they would perish in about 20 minutes, having no 
independent source of income. Not that GE, per se, 
had any special fondness for the scientists at Sarnoff, 
mind you, but the sentiment for these folks derived 
from the RCA management people who had just been 

incorporated into many of GE's divisions and 
subsidiaries. 

SRI International, a West Coast not-for-profit research 
company, showed interest in acquiring Sarnoff's 
facilities and people but had no ready cash and, of 
course, no stock to offer. So GE simply gave the 
Sarnoff Research Center to SRI, sweetening the deal 
by throwing in a five-year contract for research that 
would sustain about a third of Sarnoff for the five 
years. 

I worked for SRI at that time, and one of my first visits 
to Princeton after the acquisition was to the Sarnoff 
library. The visit confirmed in my mind that the only 
data readily found there would be highly 
complimentary to RCA and to David Sarnoff. It would 
take some real digging to find contrary information. 

When Tom Lewis wrote his Empire of the Air, and 
especially when it aired as a documentary on National 
Public Television, the account of events seemed more-
or-less even-handed, with possibly an overly 
sympathetic leaning toward Armstrong and his wife. I 
wondered where Lewis got his information, and how 
he sifted it to remove some of the internal biases in it. 

Lewis did refer to Gleason Archer's two books, 
History of Radio to 1926 and Big Business and Radio, 
and these were the first radio history books I had read, 
back in the 1960s, when my interest in old radios 
started to become serious. Sometime in 1963, I 
believe, when I first read History of Radio to 1926, I 
took it at face value, believing that RCA really was a 

(Continued on page 4) 
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(Continued from page 3) 

brilliantly run organization, and that they really had 
done all those magnificent things in the early days of 
broadcasting. 

By 1966, though, when I ran headlong into RCA's 
engineering prowess and the leadership of Robert 
Sarnoff and Elmer Engstrom, in a head-to-head 
contracting competition for a new Air Force radar 
system, I came to 
realize that these guys 
really weren't ten feet 
tall. Furthermore they 
wouldn't hesitate to tell 
the Air Force a 
whopper if it was what 
they imagined the Air 
Force wanted to hear, 
and it would guarantee 
RCA the contract. 

Broadcasting Company network. This was his first 
contact with RCA through their subsidiary, NBC, and 
these broadcasts introduced Archer, in a way, to 
Sarnoff. Archer wrote that these broadcasts gave him 
the opportunity to examine the radio industry, which 
inspired him to write the history volume. Very 
probably it was the extensive legal battleground of the 
radio industry, with RCA in its center, which attracted 
Archer to investigate and document his version of the 

history of radio. A 
reading of the book 
shows quite clearly 
that the technological 
events marking the 
history of radio are 
given short, 
generalized treatment, 
while the legal strife is 
covered in detail. 

rnoti,o 
• • • 

Thinking there must have been a terrible change in the 
RCA "Mr. Goodradio" philosophy, I went back to 
Archer's books and re-read them. It was about that 
same time that I ran across some 1925-26 issues of 
Radio Retailer and Jobber magazine for sale in a 
Lanham, Maryland, antique shop, and found really 
anti-RCA articles dealing with RCA's heavy-handed 
treatment of smaller companies in the licensing arena. 
This magazine really had a grudge against "the radio 
group," and they insisted on putting quotation marks 
around the name, RCA. Some of this didn't jibe with 
Archer's account. Hmmm. 

o who was this guy, Gleason Leonard Archer? 
There were two of them, father and son. It was the 

father who wrote the History of Radio to 1926 and 
subsequently Big Business and Radio. He was born in 
1880 and became president of Suffolk University, then 
called Suffolk Law School. (A rather big event in the 
history of that Law School was the laying of the 
cornerstone by Cal Coolidge.) 

Archer wrote many booklets, pamphlets, and articles, 
as well as several large books, most of which 
comprised texts for teaching law. Much of his writing 
took place in the 1920s, with such titles as The Law of 
Torts, Law Office and Court Procedure, Principles of 
Equity and Trust, and Wills and Probate being typical. 

In 1931 he wrote Laws That Safeguard Society; this 
book was actually a collection of the scripts of some 
36 broadcasts Archer had made over the National 

In his History, Archer 
limited this first volume to the history of radio up to 
the year 1926. From his viewpoint, on the outside of 
the industry, the next ten years exemplified the 
industrial struggle against declining markets more than 
the legal scuffles hallmarking the early years. 
Throughout the first volume, though, he repeatedly 
refers to the second volume, said to be in the making. 

Then in 1939, when the second volume, Big Business 
and Radio, was published, Archer enclosed with it a 
four-page addenda to the first volume. The addenda 
attempts to explain how Archer's original account of 
certain legal documents might have seemed to be 
negatively disposed toward RCA in the first volume, 
but now (a year later) seem to be quite favorable to 
RCA. Archer explained the change in slant in the 
addenda as the result of his gaining access to RCA 
files. This access seems to have been the main basis 
for the entire second volume, Big Business and Radio. 

The original agreement between GE, acting through 
the new RCA they had created, and British Marconi is 
an illustrative case. It was widely reported by US 
Navy historians (Howeth, for example) and the trade 
press that General Electric's Owen D. Young, who was 
very active in seeing to US interests in the 
international World War I reparations conferences in 
Europe, had wanted to see imposed a sort of Monroe 
Doctrine governing radio interests in the Western 
hemisphere. 

The same press reported that Young must have been 
very upset at the agreement brought back from 
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England by Edward Nally. Nally had been appointed 
earlier by Young to the presidency of RCA, in 
accordance with the terms of the agreement with the 
original British Marconi company regarding the rights 
and obligations of RCA in their role as replacement 
for the American Marconi interests. 

The agreement was widely reported to have in its 
Article VII the provision of a committee to determine 
the wireless capabilities to be established in South 
America. The committee would be made up of equal 
numbers of British (Marconi) and American (RCA) 
representatives. This surely didn't sound very Monroe 
Doctrinaire to the reporters, and it didn't sound that 
way to Archer in volume 1. Upon gaining access to the 
RCA files, though, Archer discovered that the 
agreement came back with its Article VII calling for a 
committee of two Brits and five RCA representatives. 
That seemed to explain why Young wasn't upset with 

Nally upon his return from England. 

It was only when the British Government refused to 
ratify the agreement because of this imbalance in 
interests that negotiation for the membership numbers 
on the South America committee took place, and in the 
end, the US wound up with a deciding vote. Several 
other instances were reported by Archer in the History 
as causing embarrassment or chagrin by the French or 
British in the reparations and wireless conferences, to 
the extent that Archer had received letters of protest 
from representatives of these countries. He cleared 
these up in his addenda, again after referring to files 
from Nally's offices. 

One such instance involved a conference on wireless 
held in Paris, at which Young was the main American 
representative. In volume 1, Archer reported that the 
German representative, essential for the resolution of 
Arco-Slaby and Telefunken interests throughout the 
world, had failed to show up and this caused a break 
between Germany on one side and the French, 
English, and Americans on the other. In an attempt to 
remedy the situation, the German representative 
finally appeared as the other delegates were leaving 
for home. Archer (and the press) reported that Young 
accompanied the German back to his country, so as to 

bring him up to date with conference proceedings, and 
to solicit his opinions. The purported break between 
Germany and the other countries turns out to have 
been fiction generated at the time by reporters who 
had to invent a reason for the late arrival of the 
German, the breakup of the conference, and the delay 

in Young's return to America. 
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After consultation with RCA files, Archer in the 
addenda related that, in fact, the German delegate 
couldn't attend the conference because of the refusal 
by the French government to award him a visa (his 
background apparently included work on wireless for 
the Kaiser's government during the Great War). When 
Young pulled strings to get him admitted, he arrived 
late, of course, but then he returned home alone, while 
Young detoured to England to confer privately with 
Marconi management before returning home. 

Here was a case where Archer's consultation with 
RCA files brought out the truth in a situation where 
the press had gotten carried away with apocryphal 
stories that seemed plausible at the time. Archer's 
problem was that he referred to little more than these 
files for the entire second volume, Big Business and 
Radio. 

When I bought my copies of these two volumes, I 
found the History volume first, and the Big Business 
volume about two years later. In the interim, I had 
found several books on early radio technology, one by 

Lescarboura, and two volumes of the Signal Corps 
History series published by the US Army. I looked 
forward to reading Archer's Big Business volume, and 
then found it disappointing, as he covers all technical 
subjects rather lightly and swiftly. I thought he 
devoted far too much space to broadcasting performers 
and programs and to legal battles than suited my 

tastes. 

Archer's treatment of technologies opposed to 
RCA's central thrust, like Farnsworth's television 
concept, for example, was very short and cursory. 
He failed to note 
Germany's rath-
er formidable 
television deve-
lopments well 
prior to the sec-
ond World War. 
The Germans' 
exploitation of 
Farnsworth's 
concepts allow-
ed them to 
televise the 1936 
Olympic Games 
at least three 
years before 
RCA's Zworykin 
system was as 
far along. Archer 

Owen D. Young. Gugliemo 
Marconi, and Edward J. Nally 
aboard the Ellettra. 
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Archer's idea of the beginnings of television—Sarnoff at the 1939 
New York World's Fair. 

expressed some puzzlement at the pace of television 
development in England. He could not understand the 
sudden jump in technology from a flying-spot-
scanning system of Baird to the all-electronic system 
prompted by Farnsworth's image dissector camera 
tube and the cathode ray picture tube. Archer's second 
volume was written some five years before he could 
be apprised of the fact that it was the RAF that had 
been pushing the development of big-screen all-
electronic television as a way of getting the capability 
to manufacture radar components. 

In his second volume, Archer also continued the theme 
of the first volume, that of being apologist for the 
"radio group" and their sledge-hammer legal practices. 
He explained away RCA's rather heavy-handed 
treatment of other radio manufacturers, who were 
perceived to violate RCA's rights conveyed in the 
"group's" fat patent portfolio. Archer claimed it was a 
simple extension of the method used by the US 
Navy during the Great War to get radios developed at 
all. 

Here's the gist of it: On account of the patent 
interferences encountered by de Forest, Fleming, 

Marconi, and nearly all other radio pioneers as they 
tried to develop workable radio circuits, by 1914 the 
whole industry, worldwide, was stalemated. De Forest 
could not make audions because of Fleming's basic 
vacuum tube patent, and neither could Fleming, 
because of de Forest's patent of the audion. The same 

kinds of problems were apparent in the 
area of crystal detectors, tuned circuits, 
and many technologies used in radio 
development. 

As the Great War started, the US Navy 
began to write contracts for radio 
systems they needed in case we were 
dragged into the war. In these contracts, 
the Navy absorbed the responsibility for 
patent infringement during these 
developments, basically allowing free 
use of all the available technology by all 
the radio manufacturers under contract. 

Of course, during this period, companies 
like GE, Westinghouse, Western Electric, 
and National Electric Signaling 
Company took full advantage of this 
temporary new freedom from lawyers to 
make the most of the development 

contracts. They learned volumes about how to make 
circuits better, how to make really good vacuum tubes, 
and how to exploit the radio spectrum. 

At the war's conclusion, things threatened to return to 
the pre-war status, again gridlocked. But now there 
was so much more potential, mainly because of how 
much all the wartime contractors had learned about the 
technology during the guilt-free contracting period. 

It was in this atmosphere that the Navy suggested and 
GE enthusiastically grasped the notion that GE might 
be permitted to sell the Navy-exclusive Alexanderson 
alternator to Britain's Marconi Wireless, if GE would 
buy the American branch of Marconi and restore the 
Marconi stations in the Western hemisphere to 
American ownership. 

The real carrot on the end of that stick was the 
ownership by Marconi of Fleming's patent rights, and 
the ownership by the American telephone company of 
de Forest's audion patent rights. At last the right to 
make complete vacuum tubes could be gathered into 
one country, America. Then if some agreement could 
be made between the "radio company" (ex-American 
Marconi) and the telephone company, we were back in 
business able to develop radio systems. 

Archer explained that GE did exactly what the Navy 
suggested, and furthermore sweetened the whole deal 
by tying Westinghouse and the phone company, with 
all its subsidiaries (like Western Electric), into the 
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"radio company." The "radio company," of course, 
was RCA, assembled from American Marconi and 
some related Latin-American communications 
companies by GE. Archer further explained that RCA 
was simply continuing with the practice started by the 
Navy in indemnification of radio developers against 
patent infringement, except that instead of 
indemnifying all manufacturers, only those in the 
radio group were so protected, and they got that 
protection by pooling their patents into RCA's file 
cabinets. What a stretch. 

He failed to explain why RCA felt compelled to sue 
all manufacturers outside the "group," unless they 
bought licenses. And why RCA added things like 
"clause nine." If the objective was to continue the 
"Navy" practice of laissez-faire with respect to radio 
patents, RCA's legal activities throughout the 1920s 
and 1930s certainly must be considered peculiar. 

Alan Douglas has written me of his suspicions about 
Archer and RCA. He also read the volumes by Archer 
and noticed the heavy slant in favor of Sarnoff and the 
"group." Alan felt that Archer was possibly paid by 
RCA to write one or both volumes. The timing of the 
books would support such a theory, too. 

There were two periods when RCA desperately 
needed public support, in 1929-30 when the 
US Government hauled RCA up on restraint of trade 

Loewe (German) television set marketed about 
Christmas, 1935, some four years before RCA's 
comparable set. 

Archer's concession to the fact that 
someone other than Zworykin ( left) had 
something to do with television 
development was a half-page description of 
Farnsworth's ( right) work toward 
development of television. 

and monopoly charges, and in 1939 when RCA was 
pressing the FCC for adoption of RCA standards for 
television for the whole industry. I don't think he was 
prodded to write the books for RCA's benefit, though. 

Archer was an inveterate instructor and lecturer, and 
the books were simply his lecture notes, expanded. He 
wrote them for his Law School as a continuation of the 
other undergraduate texts he had written. It turns out 
that my copy of History was once owned by a law 
student named George Goodwin, who attended 
Suffolk. His extensive marginal notes apparently 
reflected what the instructor (probably Archer, 
himself) emphasized, and became the hints for me to 
follow in writing this article. 

So, after all, how does one gather the history of 
radio from such texts as Archer or Bryant and 

Cones wrote? The answer is diversity. Despite the 
quantity of good material in these texts, one must go 
to other sources and keep cross-checking, looking for 
correlation, and sometimes finding inconsistencies. 
When these latter are found, it calls for more digging. 
I found it fascinating to read Archer, on one hand, and 
a rag like Radio Retailer and Jobber, on the other. A 
middle ground could not be found. It was like trying to 
find the median test score in a class where half the 
students got perfect scores and the other half got 
zeroes. 

The answer is to look elsewhere, and in the case of 
RCA history, don't bother with Clark's version or 
Bucher's. Both were well in the pay of RCA at the 
time. 
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Radio Age: Not Just a Club Newsletter 

BY PAUL R. FARMER 

MAARC currently boasts 770 paid-up members. That's an 
increase of 30 members over the last nine months! We are a 
growing organization, and Radio Age is one of the reasons 
for our growth. 

Radio Age is not just a regional club newsletter—it's a 
national radio journal and your radio magazine. MAARC's 
goal for Radio Age is to bring you the best 
reading in the radio collecting fraternity, 
wherever you live. Just about half of all 
MAARC members reside beyond the 
borders of Maryland, DC, and Virginia— 
across the country and around the world. 
Nearly 100 percent of your annual dues 
goes toward the production and publication of Radio Age 
and toward membership services directly related to Radio 
Age. So the nominal cost of MAARC membership is a 
bargain even for those who just want to subscribe to the 
newsletter/journal and never get the chance to attend a 
MAARC event. 

RADIO 
Th  

a more convenient layout, and better quality photographs 
and graphics. 

That's composition, but what about content? Here is where 
you can help. What would you like to read in the pages of 
Radio Age? Broadcasting history? Biographic sketches and 

stories of the exploits of early wireless 
inventors and innovators? Radio 
manufacturing company historical 
vignettes? Equipment restoration methods, 
tips, or projects retold? Technical 
descriptions of vintage circuits or 

practices? Interesting stories about radio 
finds? Spotlight articles on specific 

models? Photographic reviews of rare or unusual sets, or of 
specialized collections? 

AGE 
eNewsletter of the 

Mid-Atlantic Antique Radio Club 

So how does MAARC go about making Radio Age 
appealing to its large subscriber membership? The answer 
is through content and composition. Our November 2000 
shift to totally digital softcopy production for Radio Age is 
helping to bring you a journal with a more attractive look, 

The possibilities are almost endless. Do you have a story to 

share or expertise in any of these or similarly interesting 
radio-related areas? Write up an article and send it in to one 
of the two Radio Age editors. Good quality illustrations are 
an important part of any article for a journal like Radio 
Age. Provide them if you can; but if you can't, send your 
article in anyway—the editors will try to find appropriate 
illustrations from their files, from members' files, or off the 
Internet• 

OSLs of the Rich and Famous 

BY ED LYON 

Some months ago, I wrote an article in Radio Age about 
early broadcasting in Washington. In the piece, one of the 
earliest broadcast stations noted was NAA, the Navy's 
official voice in the Nation's Capital. Most people tuned 

in NAA just to set their watches, since NAA broadcast 
standard time signals from the Naval Observatory. 
Illustrating the article was a photo of a QSL card (actually 
an SWL card) sent out by NAA to listeners who reported 
signal strengths to NAA. The QSL card, highlighting Ed's 
collection of old cards, was signed by none other than 
John Reinartz. 

Here are a couple others, found in the estate of a ham 
from Baltimore, W3GI, ex-3GI. One of these cards is 
from the A.H. Grebe Company and dates to 1926. The 
other is from our own late Emmett Smith, dated 1948. 
How many Radio Age readers have QSL cards of 
noteworthy importance, either history-wise, or from 
famous hams? If you have any, send a picture of them to 
either editor of this newsletter (addresses, page 2).3 
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Beams, Enigma, and the Coventry Myth 
British Intelligence in World War II 

BY BOB THOMAS, W3NE 

Bob Thomas enjoyed the November Radio Age article about Goering 's regret over losing 
all the amateur radio operators and their inventiveness to Nazi crackdowns of amateur 
activities. The article was called "Those Thousands of Little Inventors..." Bob thought 
the following piece, which had already been published in the Delaware Valley RHC 
Oscillator, might be a sequel to the Radio Age article, and he suggested we print it. The 
Delaware Valley RHC Oscillator was edited by Lud Sibley, whom we thank for the 
privilege, as well as Bob, who holds the copyright. 

Throughout the Second World War, German 
strategic messages were encrypted prior to 

transmission by an ingenious machine so effective that 
absolute secrecy was literally guaranteed. The device, 
dubbed "Enigma," was an electro-mechanical 
machine, somewhat like a typewriter in appearance, 
with a keyboard for entering messages and illuminated 
letters for displaying output text. In the encode mode, 
plain language messages were typed on the keyboard 
and coded ciphers appeared on the lights. The machine 
was so diabolical because every time a letter was 
entered on the keyboard, the encryption code changed. 
For example, when the "E" key was pressed, the lights 
might issue a "J", but when "E" was pressed a second 
time, the output would be a different letter, "W" for 
example. Similarly, decryption of an encoded message 
entered as a code cipher at the keyboard in the form 
"FFFH," might be decoded as "GUNS." 

Very clever, but what the Germans didn't know was 
that the British were able to assemble a close 
approximation of a genuine Enigma machine using 
code wheels stolen by Polish patriots from their Nazi 
occupiers. The incomplete quasi-Enigma machine was 
not perfect, requiring anywhere from a few hours to 
several days to decode a message, but it enabled 
British intelligence to read German wartime messages 
intercepted by radio or smuggled to England from 
agents on the continent. Furthermore, and most 
important, the Germans were oblivious for the entire 
duration of the war that the British were routinely 
reading their most confidential correspondence! 

Intelligence information related to air defense, 
particularly from decoded Enigma messages, was 
routinely forwarded to Reginald V. Jones, a brilliant 
physicist who was Scientific Officer to the Military 
Intelligence Service. One such fragment of 
information came shortly after the start of the war 

from a conversation overheard between two captured 
German prisoners of war, in which the term X-Gerât 
(translation X-Apparatus) was mentioned. 
Interrogation of the prisoners along lines suggested by 
Jones revealed only that X-Gerât was a system of 
bombing apparatus employing radio pulses. Jones 
deduced that the "X" implied crossed beams, but he 
recognized that locating a target with the precision 
being achieved by Luftwaffe bombers would require 
exceedingly narrow beam widths that were beyond 
comprehension at that time. 

While Jones was ruminating over this puzzle, several 
new clues surfaced, all centered around the German 
word Knickebein (literal translation Crooked Leg). 
First, a Luftwaffe pilot's notes found in his downed 
aircraft listed beam headings and included a reference 
to "Radio Beacon Knickebein." Second, messages 
from the French and Belgian underground mentioned 
construction of Knickebein installations and included 
sketches of large antenna structures. Further 
interrogation of prisoners established a vague 
association between X-Gerât and Knickebein. Finally, 
deciphered Enigma messages increasingly carried 
references to "Knickebeins" with data for beam 
headings to strategic English cities from locations in 
France and the recently overrun Low Countries and 
Norway. 

Jones coalesced all these clues into a simple 
explanation of what the Germans were up to. 
Specifically, he determined that X-Gerât was a system 
of narrow radio beams emanating from Knickebein 
transmission sites on the Continent. These beams 
intersected over English target cities and conveyed 
information to the bomber navigators that enabled 
them to fly along the beam and indicated when to 
commence bombing. Beyond that basic framework, 
however, no one knew how the system really worked. 
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For his effort, Jones was derided and personally 
humiliated by many top members of the British 
military and scientific establishment who refused to 
acknowledge existence of long-range navigational 
radio beams as postulated by this young upstart. After 
all, the RAF didn't need "beams" to locate their 
targets; they relied on good old dead reckoning and 
celestial navigation! (In truth, the RAF had a 
controversial record of bombing accuracy at that stage 
of the war.) Meanwhile, thousands of British lives 
were being lost every day from the fearsome accuracy 
of the Third Reich's blistering air attacks. 

The answer to the remaining questions were 
eventually revealed by examination of a receiver 
found in a Heinkel Ill that had been shot down over 
Scotland. The receiver's Type Plate identified it as a 
"Blind Landing Receiver," equipment routinely found 
on aircraft around the world for aid in landing in bad 
weather using the well known Lorenz two-beam 
system. Lufthansa had used a nearly identical design 
on its commercial airliners in 1934! Nothing seemed 
out of the ordinary about the receiver, until Jones 

received an intelligence report of a secretly monitored 
conversation between German prisoners who were 
mocking their captors for overlooking the secret to 
X-Gerât when it was right under their noses. This 
prompted Jones to personally ask the engineer who 
had performed lab tests on the captured receiver if 
there was anything unusual about it. The reply was, 
"No, although it is much more sensitive than needed 
for blind landing." 

There it was—the Germans had disguised the secret 
beam receiver with a bogus Type Plate. Jones had 
successfully unlocked the mystery of Nazi beams! The 
maelstrom of controversy that surrounded Jones and 
his beam theory did not subside, however, until 
Winston Churchill settled the matter with finality in a 
crucial meeting during which Jones' persuasive 
argument so impressed Churchill that he prevailed 
over his stubborn opposition. 

Final details of X-Gerât were quickly discovered. 
Frequency range, determined from the captured 
receiver's tuning range, was found to be 30 to 33.5 
MHz. Monitoring by British aircraft within that range 
revealed exact operating frequencies, modulation 
characteristics, and approximate location of 
Knickebein stations. Precise locations of the stations 

and further details of antenna construction were 
obtained by aerial photography from risk-laden 
reconnaissance sorties flying through enemy flack 

directly over the stations. 

Knickebein antennas radiated two narrow Lorenz 
beams from a dipole radiator with a reflector spaced 
one-quarter wavelength away on each side. Each 
reflector was broken at its center, with relay contacts. 
By sequentially energizing one relay then the other, 
the narrow transmitted beam would shift very slightly 
to one side or the other, resulting in a radiation pattern 
shaped like two overlapping petals of a flower. One 
petal was modulated with a 2-kHz dash signal, and the 

other modulated with 2-kHz dots. 

When an airplane flew exactly between the two 
beams, on the central overlapping section, dots filled-
in spaces between the dashes, creating a continuous 
tone. If the plane deviated off-center in one direction 
dashes were heard, and in the opposite direction, dots 
were heard. The central beam, where the steady signal 
existed, was only 0.6 degrees wide, providing a path 
only 400 yards wide over a typical English target city. 
Each Knickebein antenna assembly consisted of a 
large array of radiators and reflectors mounted on a 
turntable so it could be pointed with precision to the 
selected target, precision so great that compensation 
was required to correct for the minute error introduced 
by the slight flattening of the earth's surface at the 

poles. 

A basic X-Gerât system employed one Knickebein to 
transmit a Director Beam along which a bomber flew, 
while a second Knickebein, located several hundred 
miles away, transmitted a Cross Beam that intersected 
the Director Beam over the target. In actual practice, 
the system was much more sophisticated than that. A 
second "Reserve Director" was transmitted in case the 
main beam failed, and as many as three Cross Beams 
intersected the Director to accurately define the 
approach to the target. Additionally, bombers did not 
ride the Director Beam the entire distance from their 
home field to the target; they initially followed a 
Secondary Director until they had nearly arrived at the 
target, then suddenly changed course to get on the 
main beam in a crooked-leg path, a maneuver from 
which the term Knickebein was derived. 

Now that the principle of the beam system was 
thoroughly understood and accepted, the British began 
to jam X-Gerât beams with noise generated by 
commandeered medical diathermy machines. They 
later transmitted false dot and dash tone signals from 
ground stations, disorienting German bomber 
navigators and throwing the Luftwaffe into confusion. 
If all that were not enough, the RAF was now able ride 
along a Director beam right to a Knickebein 
transmitter site with obvious results. Of course, the 
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Germans quickly realized that X-Gerât was no longer 
viable, and so they initiated a new round of Teutonic 
ingenuity. 

Evidence of a new technology was beginning to 
appear in the sudden rise of Enigma traffic bearing 
references to Wotan. What could it mean? Jones 
puzzled over this new terminology, but it was not until 
he consulted a former university colleague, an 
outstanding German scholar, that its significance 
became clear. According to German mythology, Wotan 
was leader of all the gods, and he had only one eye. 
That was it: one eye—one beam! Support for the 

single-beam theory came from another decoded 
Enigma message in which an attack ordered against a 
British military installation assigned only a single 
station to transmit a guidance beam. During the raid, 
German bombers were not very accurate in azimuth, 
but their range accuracy was quite good. 

The Enigma Machine 

British listening stations began to monitor 
transmissions from 40 to 50 MHz, where they 
discovered Lorenz right/left beams similar to those of 
X-Gerât but, in addition to dot—dash modulation, the 
single Director Beam was modulated by a pulse. 
Subsequent examination of a captured airborne system 

and pilot's log revealed that the plane 
detected the pulse, then re-transmitted it back 
to the ground station on a different carrier 
frequency. The round-trip pulse delay was 
converted to a distance at the ground station 
and then relayed by voice to the bomber's 
navigator. This system also had a refinement 
using a second set of frequencies that enabled 
the plane to return to base by a route different 
from its outbound flight. 

One of the countermeasures used against 
Wotan in the London area was to tune in the 
bomber's re-transmission of the pulse on a 
ground-based receiver, then re-radiate it back 
to the plane on the German ground station 
carrier frequency. This process introduced 
additional delay (from the bomber to the 
British receiver and back to the plane) that 
caused an error in the distance calculation, 
throwing the bomber off-range. 

Brute force jamming was also employed, but 
a more sophisticated tactic was to transmit 
false range information to the bomber by 
overriding the German communications 
channel with a local ground-based 
transmitter. The pilot never knew for sure if 
he was getting genuine range instructions 
from his base or bogus ones from the British, 
with the effect that he could believe neither! 
Wotan was effectively neutralized by these 
ploys, and was finally abandoned, but it 
didn't matter much because by then the 
Soviet Union had entered the war and 
German offensive resources were transferred 
to the Eastern Front. The tide had turned in 
the Battle of Britain, and Germany 
concentrated technical development on radar 
defenses, upon which Jones continued to 
direct his skills and ingenuity with the same 
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zeal as he had against the beams. 

One of the most poignant stories to emerge from 
World War II tells of a deciphered Enigma message 
revealing Luftwaffe plans for a massive air attack on 
the city of Coventry on the night of November 14, 
1940. According to the story, this information was 
forwarded to Churchill, who had to decide either to 
evacuate Coventry, in which case the Germans would 
immediately realize the British had broken the Enigma 
code, or to do nothing and sacrifice the lives of 
hundreds of innocent Coventry civilians to preserve a 
crucial strategic secret. 

The story relates that Winston's anguished decision 
was to preserve Britain's secret knowledge of Enigma. 
Coventry was brutally attacked, nearly destroyed with 
over 1,400 casualties. It's a gripping story, but 
Churchill's dramatic role is a myth with no substance 
whatever. What follows is the chain of events as they 
actually occurred. 

The German bomber command typically transmitted 
Enigma messages each afternoon with a coded list of 
target cities and Kneickbein frequencies to be used for 
raids that night. These messages were ordinarily 
decoded within a few hours by British Intelligence and 
forwarded to R.V. Jones, who had developed a keen 
sense for determining actual target city code identities. 
Thus, target 51 might be Derby, home of Rolls Royce, 
major producer of aircraft engines, target 52 the 
industrial center of Birmingham, and so forth. 

Jones generally was able to alert the Fighter Command 
as to probable targets for that night, as well as the time 
of the attack within 10 minutes, bomber speed and line 
of approach, altitude, and the anticipated Knickebein 
beam frequencies so defense forces could be prepared 
and jammers preset to the beam frequencies. 

A number of tragic lapses occurred on November 14 
that doomed Coventry. On the afternoon of that day, 
cryptographers were unable to decode Enigma traffic 
in time to provide Jones hard data he needed to make 
informed predictions for that night's raid. Later, when 
the Knickebein beams were turned on in preparation 
for the raid, British monitoring aircraft made 
frequency measurements as they flew along the 
beams, but not with sufficient accuracy for Jones to do 
any more than make an educated guess as to which 
were the Director and Cross beams. In any case, his 
best estimate was forwarded to Fighter Command, 
which set the jammers in accordance with Jones' 

recommendations. 

That night a massive Luftwaffe armada flew right 
through confused British air defenses to wreak havoc 
on Coventry. Decoded Enigma data finally became 
available the next day, and it supported the guess 
Jones had made the night before! If that were true, and 
jammers set accordingly, how could Coventry have 
sustained so much damage? 

An investigation disclosed that, while the carrier 
frequencies had been set correctly as advised by Jones, 
the dot—dash tone modulation frequency of the 
jamming signal had been set to 1.5-kHz, NOT to the 
2-kHz employed by the Knickebein beams! The error 
had arisen by a series of misadventures too convoluted 
to relate here, but in any case, they led to the 
destruction of Coventry despite the accuracy of Jones' 
predictions. 

With regard to Churchill's knowledge of an impending 
attack on Coventry, he certainly could have had no 
inkling that city was a target, since the related Enigma 
message was not decrypted until the day after the 
attack. Furthermore, Churchill had departed from 
London on a trip to a country retreat on the afternoon 
of November 14. As he read his file of Enigma reports 
during the course of his trip, he came upon a message 
indicating London was to be subjected to air attack 
that night, whereupon he reversed his journey and 
returned immediately to London, as it was his policy 
to never leave the City and its people when an air raid 
was expected. So much for the Coventry Myth!• 
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TIA to its 
Technical Breakthroughs 

in 1936 

Someone wrote to the Radio History 
Society's web site, asking what was new 
in radio in 1936, technology-wise. The 
question was bumped to MAARC, and 
some rather obvious off-the-cuff news 
items were sent back to the "alert 

reader," as Dave Barry would say. They included (a) 
release of the type 6L6 beam-power tube, ushering in a 
new phase of power hi-fi audio, (b) release of the first 
5-grid tube (pentagrid), the 6L7, enabling efficient 
superhet operation with as few as five tubes, (c) 
demonstration of blind-landing by aircraft, using UHF 
or VHF beams, in Switzerland, which was a pattern for 
the German Knickebein, X-Gerât, and Y-Gerât night-
bombing capability in WWII, and (d) Philco's 
demonstration of 441-line all-electronic television, 
which drove RCA frantically to copy it or suffer the 
stigma of being second best. 

Now, what other breakthroughs can you readers come 
up with for 1936? Don't forget Armstrong's landmark 
paper delivered in early 1936 before the IRE on the 
advantages of FM broadcasting. 

For the Record 

Fifty-three members showed up for the December 
MAARC meeting, even though it was just eight days 
before Christmas. It was sunny and 63 degrees for the 
tailgating, but by the time we all departed there were 
snow flurries. Brian Belanger presented two nicely 
produced home videos on Radio Museums he visited in 
Indiana and Washington State. 

Members had plenty of radios to bid on in the auction, 
especially bakelite and wood table sets from the 
1940s—many in fine condition and inexpensive. 
Among the other bargains was an early National 
sliding coil receiver in very good condition that was 
hammered down at just $70. Auction revenue to the 
club totaled $ 110. Entrance donations amounted to 
$48. $5 came to us from the 50/50 drawing, plus $6 in 
book sales, and $67 in capacitor sales—not bad. 

The Board moved ahead on RadioActivity 2001 plans, 
taking volunteers for each of the major duties related to 
making this year's event as great a success as last 

year's. The Old Equipment Contest categories were 
selected. Remember the Green Radio category last 
year? Well, the category was a big hit, so there will be 
another color category this year. (Think red) Brian 
Belanger will report all the categories to you in the 
February issue. 

The Magic Lion 

The development of the tuning-eye tube in the mid-to-
late thirties gave the radio user an attractive tuning aid 
that clinched the sale of many radios. Prior to its 
introduction, high-end radios were equipped with 
tuning meters, but this was an expensive device, 
usually requiring another tube just to drive it. Not 
many after-market tuning eye devices were ever sold, 
as the cost of installation by a repairman was 
sometimes quite high. Then along comes the Magic 
Lion, a top-of-the-radio decoration that had a tuning 
eye in it. The decorative casting was copied from the 
then-famous Lion of Lucerne statue in Switzerland. 
Wonder if anyone has found one of these in the flea 
markets? Hmmm?B 

Photo from Radio World magazine, June 1936. 

Radio Age • January 2001 Visit MAARC's web site at www.maarc.org Page 13 



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, and 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 10th of the month preceding publication. 
No phone-in ads, please. but email is welcomed. 

For Sale. Many of your old-time radio 
shows are available on tape cassettes. 
You select the shows you want and 
purchase them by the hour. Fast, 
friendly service. Send for our catalog 
listing over 5,700 shows arranged by 
category and title; only $2 postage and 
handling. Erstwhile Radio, PO Box 
2284, Peabody, MA 01960. 

For Sale. 1920s battery-type receiver 
very similar to Stromberg-Carlson 1A, 
5-tube Neutrodyne, consisting of five 
tubes: two Deforest DV-5's, one 
UX201-A, and two CX-301's; cabinet 
has been refinished and all original 
parts intact; three 0-100 dials on front, 
2 phono jacks, labeled 1st and 2"d; no 
identification, appears to be a home-
brew kit; can furnish photos through 
email; very nice clean collectible; sales 
price: $95. "Gelasco" Italian reel-to-
reel tape recorder (vintage) with 
leather carrying case; made by 
American Geloso Electronics, Inc. 
New York, NY; serial 47529 (has all 
accessories, no manual); measures 10" 
x 5 1/2" x 5"; plays tapes; have not 
tried to record; selling "as is;" note: 
can also furnish photos via email; sales 
price $49. RCA "Radiola" loudspeaker, 
model 100, working, with original 
grille cloth, no tears or rips, a few 
"snags;" sales price $75. All items plus 
postage: Stephen L Bonino, 107 
Georgetown Road, Glassboro, NJ 
08028; 1-856-881-0244 email 
slbon@erols.com 

For Sale. Books: electronics, physics, 
math, etc. Also, galena crystal radios 
and parts. Write for free lists. Len 
Gardner, 458 Two Mile Creek Road, 
Tonawanda, NY 14150. 

For Sale. Knobs, pushbuttons, and 
1941-42 Philco escutcheons 
(reproductions) are now available. 
Contact us for specific model numbers 

on escutcheons. Larry Bordonaro, Old 
Time Replications, 5744 Tobias 
Avenue, Van Nuys, CA 91411; 818-
786-2500; oldtimerep@aol.com or 
www.antiqueradioknobs.com  

For Sale/Trade. Numerous instruction 
manuals for old ham radios and test 
equipment—Hallicrafters, National, 
Hammarlund, Zenith, WRL, Heathkit, 
Knight-Kit, Johnson Viking, Gonset, 
Eico, B&W, RME, Conar, B&K, 
Harvey-Wells, Morrow, Lafayette, 
Drake, Regency, Ameco, Clegg, RCA, 
Simpson, Triplett, Swan, Superior, 
Collins, Echophone, Millen, Paco, 
Precision, and Hickok. A.J. Bernard, 
PO Box 690098, Orlando, FL 32869-
0098; 407-351-5536; email 
NI4Q@juno.com. 

For Sale. Many restorable old radios. I 
hope to inventory these sets and may 
have a list soon. Meanwhile, just drop 
me a line or call. Woody First, 12416 
Chalford Lane, Bowie, MD 20715-
1529; 301-262-3743. 

Services Offered. Professional 
restorations for all antique table radios, 
consoles, cathedrals, tombstones, 
battery sets, and communications 
receivers. Complete overhauls. 
Lacquer-sprayed, hand-rubbed cabinet 
refinishing. Reasonable rates. Free 
estimates. UPS/USPS/FedEx 
shipments accepted. All work 
guaranteed. Bob Eslinger, Antique 
Radio Restoration and Repair, 20 Gary 
School Road, Pomfret Center, CT 
06259. Hours: 9 am-5 pm, Tues.-Sat. 
Telephone/fax (860) 928-2628; email 
radiodoc@neca.com. Visit us in CT or 
on the World Wide Web at http://users.  
neca.com/radiodoc/ 

Index Available. New index to AWA 
publications (OTB, AWA Review, etc.), 
1960 through Aug. 1999; formatted 

like earlier versions, but with new 
Author section; 63 pages, letter size; 
over 7,000 citations, $ 12 postpaid, 
anywhere. Ludwell Sibley, 102 
McDonough Road, Gold Hill, OR 
97525. 

For Sale. Philco mahogany and walnut 
11-tube console with automatic dial. 
Needs veneer in one spot; otherwise 
perfect, with finish removed and finely 
sanded for refinishing. Wanted. Near-
mint, mint, and NIB early high-quality 
US and Japanese transistor radios. 
Regency TR-1/-1G/-4, Bulova 250, 
Mantola, Mitchell, Sony TR-63 or TR-
86, Hitachi TH-621, Hoffman solar 
especially wanted. Best prices 
anywhere paid for your exceptional 
quality sets. Name your price for 
Regency TR-1 in opalescent colors, 
Sony TR-33, or Th-55. Buying all 
catalins. Mint National 
Communications receivers very much 
wanted ($$$). Call, email, write with 
asking price or bring to monthly 
MAARC meeting. Time Out of Mind 
Radio, Paul Farmer, 3005 School St., 
Alexandria, VA 22303; 703-960-0650; 
email oldradiotime@hotmail.com 

For Sale. Interested in radios and other 
items from Australia and New 
Zealand? Here's a web site that has 
direct sales between sellers and buyers 
for items shown on the site. Take a 
look at http://www.cartersworld.com 

Wanted. Japanese dual triode tube for 
WWII one-tube transmitter; pinout 
identical to US type 19 except has 

Subscribe to Autocall, the official 
monthly publication of the Foun-
dation for Amateur Radio, Inc. 
Call John Swafford, 703-536-
9537, to get on the mailing list. 
Only 8 bucks a year. 
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6.3-volt filament and runs at higher 
power. I'm currently using a 19 but 
never intended to go QRP. Ed Lyon, 
11301 Woodland Way, Myersville, MD 
21773. 

For Sale. Parts for a Hammarlund 
Super Pro. This was a 1945 rack-
mount military version that I am 
parting out as it was too far modified 
as I got it. Contact me for details and 
wants. Warren C. Sprague, 11855 
Orlando Circle, Waynesboro, PA 

17268; email: radioman@pa.net 

For Sale. Catalogs, books, manuals, 
and other literature related to radio; 
ARRL handbooks and other ham 
books, including E&E, Rider, Sams, 
etc.; manuals; military service 
manuals; stereo & hi-fi magazines; and 
much more. LSASE for details. Ray 
Schmidt, 2310 le Street, SW, Austin 
MN 55912; 507-433-3250. 

Wanted. Cutting and coloring 
compounds such as were once sold by 
Ed Lyon, for use on Catalin. Thomas 
Heflin, 777 Agricola Drive, Gadsden, 
AL 35904; 256-547-7794. 

For Sale. Test equipment, as follows: 

For Sale, 
Circa 1936 

The Star Radio 
Company of 
Washington, DC, 
Art Deco window 
display of Grunow 
consoles, tomb-
stones, and a table 
model. The console 
models, from left to 
right, are the 
Grunow 581 (five 
tubes, three bands), 
probably the 1241 
(12 tubes, four 
bands), and the 681 
(six tubes. three 
bands). The table 
model may be the 
550 (five tubes, one 
band). 

Can anyone identify 
the tombstone 
models? 

RCA Voltohmyst, WV500A, 
w/instructions, $45; Simpson ME48C/ 
C-A-470 multimeter, $45; Simpson 
panel milliameter, $ 10; Precision series 
E400 sweep signal generator, 
w/instructions, $45; Triplett 3432-A 
signal generator, w/instructions, $50; 
Type R78 voltage adjustor, 150 watts, 
$10; Eico 315 signal generator, for 
parts, $ 10; Cornell-Dubilier BF-60 
resistance-capacitance bridge, 
w/instructions, $ 35; Superior 
Instrument TV-60 Genometer, 
w/instructions, $50; Eico 249 VTVM, 
w/instructions, $45; RCA 22-1/2 x 17 
tube caddy, $35; GE 16 x 8 tube caddy, 
$20. Paul M. Williams, 2364 Beaver 
Valley Pike, New Providence, PA 
17560-9622; 717-786-3803. 

Wanted. E.H. Scott, McMurdo Silver, 
World's Record radios and literature 
wanted. Mike Greene, 19113 
Alpenglow Lane, Brookeville, MD 
20833; 301-774-3203. 

For Sale. Supreme Instruments Corp. 
(Greenwood, MS) Model 582 "Speed 
Tester." Absolutely mint condition, 
with original instruction manual and 
spare meter; purchased new in 1950 

and never used. Will consider 
reasonable offer from Supreme 
collector. Weight of unit about 16 
pounds. Wes Chatellier, 1950 Chevelle 
Drive, Baton Rouge, LA 70806; email 
wesw5dpm@eatel.net 

Radio Age Bonus Offer! 

One Month FREE for 
Early Renewal! 

If you renew your MAARC 

membership before the month 

shown on your mailing label 

(your expiration month) you 

will receive an extra month of 

Radio Age 

13 issues for the price of 12, 

26 issues for the price of 25, etc. 

Check your mailing label and 

renew early—don't miss out! 

(Renewal notices are mailed 

30 days before your renewal 

month.) 

Visit MAARC's web site at www.maarc.org Page 15 Radio Age • January 2001 



I 

Mel-ekiZ& ilaur Cetlen-cM 

Sunday, Jan. 21 

Sunday, Jan. 21 

Sunday, Feb. 18 

Sunday, Mar. 18 

Sunday, Apr. 22 

MAARC meeting at Seventh Day Adventist Church gym, 
Burtonsville, MD, 2 pm. 

Frostfest-2001, Richmond, VA. See the November issue of 
Radio Age, page 10, for details. NOTE THE CORRECTED 
DATE!! 

MAARC meeting at Seventh Day Adventist Church gym, 
Burtonsville, MD, 2 pm. 

MAARC meeting at Seventh Day Adventist Church gym, 
Burtonsville, MD, 2 pm. 

MAARC will meet again in Northern Virginia—same place as 
last time. Watch for details and possibly a big auction at this 
meet. 

Sunday, May 20 MAARC meeting at Seventh Day Adventist Church gym, 
Burtonsville, MD, 2 pm. 

Thurs.-Sat., Jun. 14-16 RadioActivity 2001. Same hotel as last year. 

Mid-Atlantic Antique Radio Club 
c/o Paul R. Farmer 
3005 School Street 
Alexandria, VA 22303-2412 
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2004-03 
Bruce Shetrone 
969 Shore Acres Rd 
Arnold, MD 21012-1724 




