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Getting Half a Start in Tape Recording 
BY ED LYON 

When I worked for Brush Development Company in 1952, the boss was known to me as S. J Begun, or Si for 
short. One of the engineers, after getting a mild scolding from SJ for a blunder in the lab, referred to the boss as 
"Half-Started," a nickname that brought chortles from the old timers, but looks of incomprehension from us 
newbies. We didn't know the boss 's first name was Semi. This is the story of Semi Joseph Begun. 

In 1988, an article in the Journal of the Audio 
Engineering Society (Vol. 36, Issue 3, pp. 17011) 

presented a history of magnetic recording, written by 
Friedrich Karl Engel, entitled, " 1888-1988: A Hundred 
Years of Magnetic Sound Recording." The beginning 
date, according to the article, surprised me, as I had 
always heard that Poulsen invented magnetic recording 
in 1898, not 1888. But Engel shows that an American, 
Oberlin Smith, constructed a magnetic recording/ 
reproducing machine in 1888, and should be credited 
with the basic technique invention. Nonetheless, we 
start with Poulsen, since his work seemed to continue 
to the present, while Smith's died. 

Before the turn of the 20`11 century, during the 1898 
Paris Exposition, Valdemar Poulsen unveiled his 
Telegraphone, a magnetic recorder using steel wire as a 
recording medium (later it would use steel tape). His 
aim was to devise a phone answering machine to take 
recorded messages from the caller when the called 
party was not available. The machine would be located 
in the phone company's central office, of course, since 
all phone calls were operator-directed in those days. 
Franz Josef, premier of Austria, called during the 
Exposition, leaving a recorded message of 
congratulations to Poulsen. It made a good advertise-

ment for the machine. Poulsen took out patents in 
Denmark, England, Germany, the U.S., and several 
other countries, hoping to sell plenty of the machines 
in these modernized countries. 

Here in the U.S., the American Telegraphone Company 
was formed for this purpose, and the new company set 
up a manufacturing plant in Wheeling, WV, in 1902. 
By 1903, several dealerships had been established, one 
in Washington, DC, and at least one in New York City, 
covering the east coast. One of the problems with the 
machine they were building at Wheeling, of course, 
was that the amplifying (triode) electron tube had not 
yet been invented, and it would be almost ten years 
before a reliable amplifier came out of the radio 
industry, despite deForest's claims to have devised 
amplification immediately after the basic triode 
invention in 1906. The output volume of the playback 
of recorded wire on the Telegraphone was very feeble, 
and highly distorted. American Telegraphone 
underwent a scandalous series of lawsuits, in which the 
president, C. D. Rood, was sued by some of the 
stockholders for various alleged white-collar crimes. 
The troubles sapped the strength of the company, so 
that, by 1910, American Telegraphone had to move to 

(Continued on page 3) 
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(Continued from page 1) 
Springfield, MA, owing to severe financial difficulties. 
Of course, sales of machines had always been slow, in 
part because of the low output volume of the raw 
Telegraphone (no amplification), and in part because 
the output sounds were so distorted as to be difficult to 
understand, especially at low sound levels. Poulsen's 
invention of dc biasing of the recording process in 
1907 cured the distortion problem, but sound levels 
were still very low. 

By 1911, American Telegraphone was trying to use 
deForest's audion as an amplifier for the recorder (by 
this time using steel tape), but reliable operation eluded 
the engineers, as they had not yet been blessed with the 
same intuitive flash that let Fritz Lowenstein succeed 
in the very same task — Fritz used a grid leak resistor 
and returned the grid to a negative bias voltage, both 
steps being necessary to get the tube to amplify without 
gas-ionization blocking. 

As the world heated up for World War I, most 
engineers in the electronics field turned their attention 
to radio and communications, with a few, like Ham-
mond, for example, dabbling in radio control circuits. 
Audio magnetic recording took a rest while the war 
went on, but not in the U. S. Navy. There, and specifi-
cally at the Naval Research Laboratory in Anacostia, 
D.C., scientists saw in magnetic recording and 
reproduction a capability to speed up or slow down the 
time axis of an audio signal. They had in mind to 
create and decode burst communications, in which 
Morse or frequency-shift-keyed signals could be 
speeded up before transmission, making the resulting 
radio signal sound like a crash of lightning static. Then 
an identical magnetic recorder/reproducer could slow 
down the signal upon reception, restoring the audibly 
coded signal. While experimenting with magnetic 
recording in 1926, using a heavily-modified Telegra-
phone, two NRL engineers, Carlson and Carpenter, 
invented ac biasing. This method of linearizing the 
magnetic properties of iron is far superior to de biasing, 
as it doesn't leave the wire (or tape) permanently 
magnetized in one polarity or other, and no precision in 
bias level is required, as it is in dc bias systems. Oddly, 
their invention was ignored (or possibly kept quiet by 
the Navy) for about ten years, and ac biasing was re-
discovered almost simultaneously in Germany, Japan, 
and the U. S. late in 1937. 

Meanwhile, in 1919, a German named Stille revitalized 
an American-built Telegraphone, a product all but 
abandoned by the company by this time, by adding true 
electronic amplification to it, using real vacuum tubes, 

rather than deForest's gassy audions. He was not 
sufficiently wealthy to go into the manufacture of the 
devices, but by 1923 he had sold his idea to 
Telegraphie Patent Syndikat, a German patent licensing 
company. They sold licenses to British and German 
companies, the main British one being Marconi, and 
another a small British company, Ludwig Blattner 
Picture Corporation. In Germany, an entepreneur 
named Karl Bauer bought a Stille license for his 
Echophon Company. Echophon wanted to try to make 
phone answering machines, but Blattner wanted to 
build sound-movies recording and playback machines, 
using wire or tape recording synchronized with the 
camera or projector. It took Blattner until 1929 to 
come up with a practical "Blattnerphone," while 
Echophon required yet more time to develop a device 
they dubbed the "Dailygraph," claimed to be useful as 
a dictation machine, phone answering machine, and 
general-purpose recorder/player of sound. One feature 
of the Dailygraph was that the supply and takeup reels 
were mounted in a single magazine, making this the 
first cassette recorder. All of these machines required 
high wire speed to get any high-frequency fidelity at 
all. Most ran at 7 feet per second wire speed. 

Meanwhile other inventors were at work, making near-

copies of Stille's magnetic recorder. One was Fritz 
Pfleumer, another German without finances. Pfleumer 
sold his invention to AEG, a German giant of industry, 
while ITT's Lorenz Corporation bought out 
Echophon's interest in the Stille invention. AEG had 
far broader applications in mind, thinking the recorder 
could replace (and be an improvement over) ordinary 
disc records. AEG contracted with I. U Farben to 
develop some sort of plastic tape that could be coated 
with a magnetic medium to replace the steel tape or 

(Continued on page 4) 
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wire used thus far in these 
recorders. ITT Lorenz, however, 
led by engineer Semi Joseph 
Begun, immediately improved the 
steel wire Dailygraph, calling 
theirs a "Bandmaschin." With this 
machine they began to outfit 
telephone exchanges with a means 
for saving phone messages for 
subscribers, and to equip radio 
stations for remote recording of 
on-the-spot news flashes without 
the need for real-time connection 
to the station. They had a number 
of these setups in operation by the 
end of 1932, and by 1935, the 
Bandmaschin was quite mature. 
Like all wire recorders of the time, 
its weakness was the wire, itself. 
Not only was it hard to repair if 
broken, but it rusted quite readily, 
and in seashore locations, rusting 
thorough, ruining the recording. 

was prompt and 

AEG, with their commitment to I. G Farben's plastic 
(vinylite) tape, developed the Magnetophon, 
demonstrating their Model K-1 at the 1938 Berlin 
Radio Exposition, exhibiting a recording of the 
London Philharmonic Orchestra that "... sounded 
remarkably realistic..." to the visitors of the radio 
exposition. Even Sir Thomas Beecham, the 
Philharmonic conductor, was amazed at the playback 
quality. The Magnetophon slowly began to eat into 
the sales of Begun's Bandmaschin, and by 1937, 
Begun had had enough of Germany. His company 
was feeling pressure from the Nazi government to 
divest themselves of all ITT influence, and to rid 
themselves of all Jewish expertise. Begun, a Jew, left 
Lorenz and fled to America, but had a problem getting 
together with another ITT firm here, because none 
was in the audio business as deeply as his old Lorenz 
division. He and a fellow immigrant, S. K. Wolf, 
formed a small acoustic consulting firm in New York 
while Begun built, from memory, a complete wire 
recorder he called a "Soundmirror," and a tape 
recording machine useful in broadcasting as a short 
(30-60 seconds) announcement recorder-playback 
unit. With these in tow, he set out to find a real job, 
starting in Cleveland, Ohio. 

Here he immediately found a position with Brush 
Development, on East 34th Street. Brush was heavily 
into piezoelectric crystal applications, including Navy 
hydrophones, record player pickups and microphones. 

Begun had already found that the 
Telephone Company was deep 
into wire/tape recorder 
development for use in phone 
exchanges, and tended to shun the 
products and services of outsiders 
like Brush. This made him worry 
that Brush might want quick 
results from him and might learn 
that the phone company wouldn't 
ever be a customer, but it was the 
Navy that had advised Brush to 
hire Begun, with his Soundmirror. 
Thus he didn't have to convince 
Brush that there was a future in 
tape recorders. By mid- 1939 
Brush had re-engineered the 
Soundmirror, and had one, 
utilizing wire as the magnetic 
medium, coming out of the labs. 
Later Soundmirrors used coated 

paper tape, but Begun had already started the process 
to convert the tape machines to plastic tape and the 
wire machines to stainless steel wire. 

Brush had Navy contracts in anti-submarine warfare 
devices, and Begun's arrival at Brush impelled the 
Navy to approach them with a request that they 
develop a recording machine whose recording and 
playback speeds could be readily changed. Naval 
intelligence had learned from the British, that there 
was already a German submarine communications 
system in development that speeded up Morse 
signaling to such an extent that a message sounded 
like a simple bit of crash static. High-speed recording, 
followed by low-speed playback might reveal the 
Morse signals. The Brits were achieving some small 
degree of success in this effort, using phonograph disc 
recording/playback. Naval intelligence had much 
earlier learned that Begun was the inventor of the 
Lorenz wire/tape recorder, easily capable of such 
speed variations. It is suspected that despite claims 
that individual ITT companies enjoy absolute country-
by-country security isolation from other ITT 
companies, the Lorenz developments were revealed to 
ITT Federal Laboratories, a big New Jersey Navy 
contractor, and Federal Labs kept the Navy informed. 

While the first Soundmirrors used wire, the difficulty 
in splicing wire led Begun to go back to steel tape, 
and his first really successful device for the Navy was 
the machine he had brought from the consulting job in 
New York. It used about 100 feet of tape that was bias 

(Continued on page 5) 
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spliced, end-to-end, to form 
an endless loop. This could 
record and play back short 
messages (up to one minute 
in length) or radio 
announcements/flashes, or it 
could be used to capture 
audio events on the fly — one-
time events — simply by 
leaving the recorder run until 
after the event happened, then 
stop the machine, and the 
event is captured on the tape. 
The idea is shown in Fig. 1, 
and a photo of the device is 
shown in Fig. 2. For the key 
Navy application, Begun had 
also in mind ultimately to 
outfit the machine with 
cylindrical rotating recording 
and playback heads, so that 
slow-down or speed-up of 
data could be achieved 
without changing the speed of 
the tape. He and Wolf, who 
had become Brush's New 
York representative, also used 
this machine to develop a 
broadcast-quality reverberation generator, useful to 
give realism to live broadcasts where acoustic "depth" 
was desirable, and for making records and sound 
movies. This machine is shown in Fig. 3. 
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Plastic was the obvious 
answer, and in late 1939 
Begun approached Minnesota 
Mining and Manufacturing 
(3M) about developing a 
plastic tape carrying a 
specific iron oxide coating on 
one side. The 3M engineers 
knew what the tape had to be 
used for, but Begun could 
hide behind Navy secrecy, so 
he never actually told them 
what the tape was for. This 
cat-and-mouse game kept 3M 
engineers from ever getting 
full company funding in 
developing the tape, and 
twice between 1939 and 1943 
the project was stopped by a 
wary management. 

Meanwhile, in England, 
Blattner succeeded in 1933 or 
1934 in selling one of his  I broadened- application 
"talkies" machines (called 
"Blattnerphones") to the 
BBC, but his company went 

bankrupt immediately afterward, so his work was 
absorbed into the Marconi company, who had quite 
early bought a Stille license. Marconi continued to 
make a few recorders, but the quality was not 
adequate for general broadcast purposes. The devices 
were reserved for voice ranges of frequencies, in the 
main, in news and remote broadcasts. This was, of 
course, quite useful in BBC world network newscasts 
that were often repeated hourly (on different 
frequencies, generally) as their geographic coverage 
moved across the globe to match listener habits. 

Figure 2 
seen on 

Begun's endless-tape loop recorder, as 
the cover of Radio-Craft, May 1938. 

Begun started work on a home version of the Sound-
mirror, but the medium he had to use bothered him. 
While still in Germany he had caught wind of the 
AEG efforts to develop a plastic tape medium, and he 
knew several things for certain, regarding the 
magnetic medium: 

1. Steel wire was a very bad idea, because it 
couldn't be spliced, and the magnetic particle 
axis had to be longitudinal, requiring very 
high wire speeds, if high fidelity was to be 
achieved; 
2. Steel tape was entirely too heavy, 
expensive, and brittle, and splices required 
welding or soldering capabilities at the tape 
machine; 
3. Paper was far too fragile, but it had the 
desirable qualities of light weight, sufficient 
width to allow design freedom in magnetic 
axis orientation, and it could readily be made 
adherent for the magnetic oxide coating. 

Begun, in America, and AEG scientists, in Germany, 
were simultaneously reintroduced to the benefit of 
high-frequency ac bias in recording, in 1938. One of 
the problems in magnetizing the iron medium in tape 
recording is the nonlinearity of permanent (left in the 
medium after being energized by the recording 
magnetic head) magnetism near zero flux. As a result, 
low-amplitude signals are not captured at all, and all 
signals have their zero-crossings distorted. Early wire 
and tape recording systems, like early Soundmirrors, 
used a dc offset magnetic bias, so that recorded signals 
never actually crossed the zero-flux axis. This was 
not satisfactory, since the permanent magnetism left in 

(Continued on page 6) 
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Figure 3. Wolf/Begun reverb 
device, made from Begun's 
endless-tape loop recorder. 

the tape and on the 
recording head 
attracted bits of iron 
and magnetic medium 
dust, making the noise 
level much higher on a 
tape that had seen 
some use. Ac bias 
provided the same 
benefit of keeping the 
recorded signal from 
ever having to cross 
the zero-flux axis (the 
ultrasonic ac bias 
waveform did all the 
crossing), but left no 
residual dc magnetism 
in the tape or heads. 

World War II 
interrupted the free 
competition in tape 
recording 
developments that had 
been going on since 

Begun came to America, and the Magnetophon and 
Soundmirror continued on their separate ways, both 
finding use in their respective military services. Brush 
sold many versions of the Soundmirror, some using 
paper tape, some using coated acetate discs, and some 
using wide belts, but all used in small quantities by the 
military in electronics testing, espionage, and as 
auxiliaries to major systems, like radars and 
communications sets. The Magnetophon saw wider 
use in propaganda broadcasting, capturing meeting 
minutes, and in recording others' communications. 
One outstanding use was found by Goebbels, the 
propaganda minister, in broadcasting long high-
fidelity orchestral pieces from portable broadcast 
transmitters that were rushed to the ruins of bombed-
out cities in an effort to make the allies think they had 
not harmed the city at all. The orchestra music had 
been recorded in live concerts much earlier, and in 
different venues, of course, but the broadcasts fooled 
the allies a number of times, causing some finger-
pointing regarding incompetent bombing tactics. On 
the downside for Goebbels, however, was the ultimate 
reaction of the Allied air forces: re-bomb those cities 
that didn't seem to have been harmed. 

In 1944, the Allies liberated some very high quality 
Magnetophons, Models K-4 and K-7, from Radio 
Luxembourg, and analysis of the acetate tape showed 
that the 3M tape developed for Begun was of far 

higher sensitivity and dynamic range. The German 
machines, however, had very fine magnetic heads, to 
compensate for the mediocre tape, and so an 
optimizing process could be entertained, allowing 3M 
to cheapen their tape, and the tape machine designers 
to improve their heads, achieving a win-win situation. 
In this same year, a Russian immigrant, Alexander M. 
Poniatoff, began his Ampex Corporation to make small 
electric motors for use in radars and aircraft systems. 
The U. S. government seized all German patent rights 
to the Magnetophons, along with those to electronic 
flight simulators and many other captured equipments, 
and in the process, two Magnetophon tape decks were 
sent back to this country for analysis, by a Signal 
Corps officer, Maj. Jack Mullin. At an Institute of 
Radio Engineers (IRE) meeting in San Francisco, 
Mullin demonstrated a reconstructed Magnetophon, 
making quite an impression on the technical audience. 

Meanwhile, by 1946, Armour Research Foundation, 
who had been charged with the responsibility of 
comparative analysis of the Magnetophons captured in 
Luxembourg and the Soundmirrors in use by the Army, 
came to the conclusion that wire would make the better 
magnetic medium, mainly because of its compactness 
and ready availability, allowing an hour's worth of 
record fit on a small spool. Three Armour employees 
left the firm and started the Magnecord Corporation in 
Chicago, and soon had a wire recorder in full 
development. Webster-Chicago (Webcor), Pentron, 
and Peirce got on the Armour license bandwagon and 
also produced wire recorders by Christmas, 1946. In 
this same year, Brush marketed their Soundmirror to 
he public, and this version used paper tape, but could 
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RESET SWITCH 

COMBINATION TURNTABLE 
AND MAGNETIC WIRE DRIVE 
REEL. MAGNETIC WIRE IS 

CONFINED IN GROOVED RIM 
OF TURNTABLE 

MAGNETIC HEAD SERVES 
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MAGNETIC WIRE BY MEANS 
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REPRODUCE OR REWIND OPERATION Is 
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Figure 4. Sears (Silvertone) wire recorder-cum-phono 
machine made by Colonial Radio in Buffalo. 

use the new 3M plastic tape as it became available. 
Brush sold a license to manufacture Soundmirror 
technology to Amplifier Corporation of America in 

(Continued on page 7) 
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(Continued from page 6) 
1946, and by 1947, they had their Magnephone tape 
recorder on the market. Colonial Radio, who made 
some of the radios sold by Sears Roebuck, obtained an 
Armour license, and built the Sears Silvertone Model 
771 combination record player and wire recorder, 
pictured in Fig. 4. 

But the big news of 1947, insofar as recording was 
concerned, was the decision by Poniatoff that Ampex 
would make and sell tape recorders. Bing Crosby 
wanted to prerecord his Philco Hour radio show, and 
hated the cost and trouble of transcription preparation, 
so he advertised that he would entertain new recording 
ideas. Mullin and another Magnetophon liberator, 
Richard Ranger, each brought in their versions of 
Magnetophons for the trials, and Mullin's was chosen 
by Bing's technical director, Murdo McKenzie. Mullin 
brought in Poniatoff to build the production units, and 
by the end of the year, Ampex had their Model 200 on 
tour for demonstrations, and it was considerably better 
than any thus far seen in America. In this model, 
Poniatoff had freely borrowed technology from the 
Magnetophon, Armour Research, and Brush, and he 
had the luxury of 3M's superior tape. In England, 
EMI, the company that developed stereo recording on 
vinyl discs, got a license from Marconi, and delivered 
their first tape recorder to BBC for trials, also in 1947. 

By early 1948, Magnecord had switched entirely away 
from wire, and built the first "portable" tape recorder, 
the PT-6. The tape deck fit into one suitcase, and the 
amplifiers fit into another identical case. Within a year, 
Magnecord would cram dual amplifiers into the one 
case, and installed a staggered, split, half-track set of 
heads in the PT-6, making it a stereo (they called it 
binaural) recorder, the PT-6BN. By this time Ampex 
had improved the Model 200, creating the Model 300, 
and it was this model that was further modified by 
guitarist Les Paul in making his famous sound-over-
sound recordings. Bing Crosby, who had immersed 
himself fully into Magnetophon technology (Jack 
Mullin's version of it, at least), had, by 1950, gotten 
involved in television, and started the development of a 
video tape recorder. Ampex, however, waited until 
Crosby's research had made all the mistakes, then 
developed their version of the video recorder, the 
VR1000, which immediately became the industry 
standard. 

And the Soundmirror continued to sell, representing a 
good solid design with few frills, as Semi Begun 
immersed himself into the many other projects in 
which Brush was involved, including paper strip-chart 

recorders, sound analyzers, piezoelectrics, 
microphones, and headphones. In tape recording, 
Begun was satisfied that Soundmirrors were the 
"home" quality tape recorders, while Magnecord and 
Ampex were for the industry. But not for long. 
Ampex soon marketed their home version recorder, 
and a German product made by Wollensak soon 
became the home standard. By 1952, Soundmirrors 
were falling well behind brands like Wollensak, 
Pentron, and others. Within ten years, Sony, Teac, and 
other Oriental firms would be outselling the American 
and German companies, as attention shifted to video 
recording, 8-tracks, and cassettes. The 8-track tape 
system, introduced to the public in 1962, was unusual 
in that it used an "endless" tape, much like Begun's 
early Navy event recorder, shown earlier in Fig. 2. It 
appears from Brush records that Begun had actually 
tried to build a long-playing endless tape cartridge, and 
in his 1948 book Magnetic Recording he shows a 
schematic of how one would construct such a cartridge. 
This picture is reproduced as Fig. 5. This would be the 
basic configuration of the earliest broadcast station 
"carts" used for commercials and announcements, and 
was the basis for the RCA 4-track cartridge (actually 

THE GUIDE 
• LEADS THE TAPE 
\ UP AND OUT OF 
\ THE CENTER OF 
\ THE HELIX 

SE • • 
AD DIRECTION OF 

TAPE MOTION 

Figure 5. Begun's idea of a endless-tape cartridge 
that he felt could not work, at least for long. 

two stereo tracks in overall program length), which 
gave way to the 8-track (four stereo tracks in length). 

As Begun explains it, this basic cartridge design has 
the disadvantage of a tape that has to slip over itself 
constantly, a result of taking the tape from the inside of 
the supply reel, and paying it back onto the outside, 
and these two locations have differing radii. This 

(Continued on page 8) 
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forces the tape on the reel to slip on itself, layer-by-
layer, all the time the reel rotates. So he abandoned 
the idea in favor of the Fig. 2 configuration. 

In 1958 the company I worked for, ACF Electronics, 
had to build a USAF-sponsored surveillance system 
that could guarantee to capture on magnetic tape a 
random-seeming electrical event. The occurrence of 
the event could be seen by the operators, but via a 
display system that was common to other surveillance 
systems already in the field, built by Geotechnical 
Corporation (a Texas oil exploration company). 
Problem was that the visual clue that the event had 
occurred required ten minutes of: ( 1) CRT exposure of 
16-mm movie film, (2) development, stop-bath, 
fixing, washing, and drying of the film as it moved 
along, and (3) projection of the film image on a screen 
for the operator. In other words, the clue that an event 
occurred came ten minutes after the event. Of course, 
one could keep recording all data, erasing and re-
using tape reels if they proved to contain nothing of 
interest, but this required two tape recorders, so that 
reel mounting and starts/stops didn't coincide with the 
precious event to be recorded. This dual-recorder 
scheme had already been tried in 1956-57, and the 
wear and tear on the expensive Ampex recorders was 
prohibitive. 

Figure 6. Huge (24"X24") Lyon-Niemeyer tape "cart," 
developed in 1958 for the U.S. Air Force. 

My assignment: design a tape delay system that used 
an endless tape capable of 20 minutes of storage, after 
which the recorded data would be erased as the tape 
continued to run. An observed event, already ten 
minutes in the past, would be already captured, and 
would be in the middle of the tape loop. The operator, 

on seeing the evidence of an event on his projection 
screen, would quickly start up the Ampex (reel-to-reel) 
tape machine, and would play the loop machine's 
captured data into the Ampex. Thus the Ampex tape 
would secure the event about ten minutes into the 
recording, which was almost halfway through the reel 
of tape. Unaware of Begun's 1948 warning that the 
tape slipping on itself was a serious drag, and would 
wear out the tape quickly, I stumbled ahead, helped 
immeasurably by a mechanical wizard, Ed Niemeyer. 
Ed could make anything anybody else could describe, 
hand-waving and all. Together we built a cartridge, 
shown in Fig. 6, that looked amazingly like the Begun 
drawing, but immense in size (about 24 inches across). 
By using special one-half-inch 3M tape that was 
teflon-backed plus an aluminum reel that was sulfuric-
anodized to make it slippery, we eliminated the drag 
problem, and the slipping tape went on working in 
these cartridges for about six years, 24 hours a day. 
Each of the eight surveillance stations had one tape-
loop deck and three cartridges (one to use and two 
spares), but at the surplus auction of the project residue 
in 1967, 20 of the cartridges were sold, still unused in 
their packing boxes. I bought three at $ 1.50 each. On 
the tape-loop decks, the record, playback, and erase 
heads were made by Begun's Brush Development 
Company, by then called Clevite Corporation. 

With the security issues of the time, Begun probably 
never learned of our "impossible" cartridge, but in a 
few years, very similar (but smaller) cartridges, called 
"carts," would be commonplace in the broadcast 
industry. They had an interesting beginning. In 1958, 
an engineer at Illinois radio station WJBC, Ted Bailey 
(urged on by his boss, Vern Nolte), and, independently, 
an engineer at Washington's WWDC, Austin Knox 
(urged onward by his boss, Ben Strouse), came up with 
tape storage cartridge machines that could be easily 
cued up and used for short announcements, station 
break ID calls, and commercials. The WWDC scheme, 
hand-built at WWDC, was called the "Spotmatic." But 
the WJBC method needed a manufacturer, so in early 
1959 Nolte approached Gates Radio in Quincy, Illinois, 
where Parker Gates, himself, rejected the idea. It 
seems that Gates had a competing scheme in the 
works, the " 101 Spotter," formally called the Model 
ST- 101. This outlandish Gates scheme used a foot-
wide magnetic belt on which spot announcements were 
tracked side-by-side. 

Nolte then took the idea of a tape loop cartridge to 
Gates' competitor, Collins Radio, in Cedar Rapids. 
Collins went wild, and, together with Nolte's tiny 
Automatic Tape Company (ATC), they produced a 
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dozen cartridges and a drive deck to run them in time 
to show at the National Association of Broadcasters 
(NAB) convention only six weeks away. On the floor 
of the convention, Nolte and Collins sold over a 
thousand of the decks, each with a handful of carts, at 
nearly $ 1000 each, cash in advance. Parker Gates was 
at the convention, and he nearly died. But he persisted, 
and soon the Collins-ATC deal fell apart, and Gates 
quickly bought the ATC outfit. By 1967, ATC's 
operations were completely moved to Quincy, and 
Gates sold many of the cart systems, under their 
"Criterion" trademark. The manufacture of the 
cartridges eventually went over completely to a plastics 
fabricated design by Fidelipac, who invented the 
method of keeping the pinch roller, which holds the 
tape in contact with the capstan, on the deck, and not 
integral with each cart, vastly simplifying the cart and 
making it far cheaper. The pinch roller in the original 
ACF design can be seen in the lower left of Fig. 6, and 
it is obvious that it is integral with the huge cart. 

Fidelipac's design became the basis for the 4-track and 
8-track cartridge systems originally designed for use in 
automobiles, where the operator was often the driver, 
and needed an attention-free way to stuff music into 
the dashboard almost without looking. The main 
developers were RCA and Madman Muntz, and the 
method worked, for a while. Dirt ingestion was death 
to the cartridge, though, as Begun had anticipated 
fifteen years earlier, as the drag among the layers of 
tape on the reel stretched and eventually tore the tape. 

showed that professional and industrial uses of tape 
recorders topped private and home use by a huge 
margin. By developing the tape version Soundmirror, 
shown in Fig. 7, as a home-type recorder, rather than a 
professional level of machine, he set the tone for all 
the home recorders to come, but Brush never realized 
the level of sales that was required for the company to 
stay in that business. Brush also developed and 
marketed the Model BK-503 "Mail-a-Voice" flexible-
disk magnetic recorder for use in sending voice-mail 
to others similarly equipped. This was probably the 
first floppy disk. He and Brush went on to develop 
many fine sonar systems for the Navy, piezoelectric 
elements for the microphone and phonograph 
industries, and high- quality laboratory 
instrumentation. 
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Figure 7. Brush Model BK-401 Soundmirror, the first home 
tape recorder. It used coated paper tape. 

But Begun's vision of a home recording/playback 
system using magnetic wire or tape was a tad early, for 
he conducted a survey years later (about 1947) that 
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TL bfts 
1. Someone asked, just last month, when 
the first ac-dc radio circuit was invented 
or discovered. Well, we have all seen 
some of the more common early ac-dc 
sets, like those RCA R-27s made in the 
new RCA plant and first sold under RCA 
and GE labels, for the1932 "radio" 
season (November and December 1932). 
A fellow named Harry Cisin, though, 

applied for a patent on the basic ac-dc power supply, as 
used in an amplifier or radio, in mid- 1932, and the 
patent was finally granted in 1937. His schematic in 
the patent document, is shown in Fig. 1. Note he used 
a type 37 tube as the rectifier (since they hadn't yet 
developed heater-cathode type rectifiers). This is the 
same tube used by RCA in the R-27, and the same sort 
of heater string and B+ filter system is used by both 
Cisin's disclosure and the R-27. 

I have no idea whether Cisin was an RCA employee or 
not. If he was, then his employer simply put his 
disclosure to work rather promptly; if he wasn't, then 
RCA had some engineers with ideas almost identical to 
Cisin's. Not that RCA's R-27 was the only ac-dc radio 
sold for Christmas 1932. Insuline Corporation of 

America (ICA) sold a series called Universal 
Companion that also used the type 37 as rectifier. The 
early version of this radio, using two type 38 tubes as 
audio output amplifier, usually caused the 37 rectifier 
to fail quite early in its life, so a better design came out 
within a month, using type 33 battery tubes in the 
output stage, and a pair of 37s as the rectifier. And 
Automatic Radio made a Tom Thumb Universal in ac-
dc lineup, as well, using the same old 38 as output and 
37 as rectifier. 

By 1933, everyone had real ac-dc radios, and most 
used the new type 43 output tube and 25Z5 rectifier. 
These two tubes came out late in 1932. 

2. The article on "Silent Radios" in the November 
2003 issue of Radio Age prompted several notes from 
readers. Kris Gimmy noted that he found yet another 
"silent radio" built in a cast cabinet (he thinks it's urea, 
or Plaskon), this one called a "Page Boy Baby Sitter." 
It has a speaker, but the speaker is used as a 
microphone to pick up baby's cries and transmit them, 
via an oscillator, to an AM radio located where the rest 
of the family is congregated. It seems to be dated to 
the late 1940s or early 1950s, since it uses 12AX7 and 
12BE6 tubes. The cast cabinet was made from the 
Catalin Corporation Gillette radio arbor. The fact that 
the arbor was found in the Marblette Corporation 
residue in the 1970s, and the fact that Marblette bought 
the entire Catalin factory in 1953, makes me think that 
the cabinet might be made of cast phenolic (or 
Catalin). The arbor never left the clutches of Catalin or 
Marblette, and neither company ever made urea 
plastics. Furthermore, that same arbor was used many 
times at Catalin long after Gillette lost interest in it, for 
cabinets for air purifiers, intercoms, and radios. 
Sometimes the castings were made from pure casting 
resin, and sometimes from wood-flour-filled resin. 
The latter would produce a remarkable light colored 
cabinet with good translucency and good strength and 
stability, as contrasted with ordinary Catalin. 

3. And the story in the November issue about Amelia 
Earhart brought in a nice letter from Hardy Trolander 
of Yellow Springs, Ohio. Hardy wrote that he had 
worked with Frederick Hooven, the Wright Field 
engineer who invented the Hooven radio compass that 
had been installed in Amelia's plane before her stutter-
step flight ever started. It was the Hooven system that 

(Continued on page II) 
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(Continued from page 10) 
was taken out (and probably to make room for the 
Bendix radio compass, which did not feature in her 
flight at all, so it was likely left out, too), leaving but 
one receiver (Western Electric 20B modified in 
frequency coverage) and one transmitter (Western 
Electric 13C, modified to CB configuration). It is 
evident, from Hardy's letter that Bendix likely copied 
their compass receiver from the Hooven design, and 
had to pay dearly for this transgression in a lawsuit. 
Hardy described his WW2 activities, his enlistment in 
the USAAF following some time at Antioch College. 
In the war, he flew as commander of an electronic 
countermeasures (ECM) ferret aircraft, officially called 
an F-7, but known by everyone as a "porcupine B-24." 
He also flew B- 17s while testing ECM gear at Eglin 
Field, Florida. He noted that all the planes he flew had 
the same type Bendix radio compass aboard, a tribute 
to Hooven's craftmanship. On his return to civilian 
life, Hardy went back to Antioch, and found Hooven a 
faculty member there. After graduation, Hardy started 
Yellow Springs Instrument Company and had Hooven 
as a Board member and consultant. Hooven later 
designed a novel automobile front-wheel-drive system 
that was bought by Ford Motor Company, representing 
Ford's very first purchase of a car system from an 
outsider. Ford even went so far as to hire Hooven as 
their advanced development manager. Hooven always 

regretted Amelia agreeing to abandon his (or Bendix's, 
they were twins) radio compass, for he believed she 
might have been saved had she used such a foolproof 
instrument. Thanks, Hardy. 

4. Take a look at the interesting Art-Deco style radio 
cabinet shown below. The odd thing about this set is 
the complete lack of a tuning dial. The really 
interesting background of the set makes it very 
collectable. It was made by a French firm in Tolouse 
in November 1940, during the Nazi occupation. 
Despite the severe shortages in metals and radio 
components in Germany at this time, this radio uses a 
heavy plated steel chassis and real parts, including very 
early metal tubes that were copies of RCA tubes. 
Tuning was fixed to either of two allowable signals, 
selected by a rotary switch on the front. 

Expert Local Repairs 
Leigh Bassett of Golden Age Radio fame has opened a 

shop in the Laurel area specializing in the repair of 

vintage radios and amateur radio equipment. 

Call for info ( 301) 595-5349 most mornings 

Shipping address and local drop-off / pick-up. 

ATS do Schiller's Packaging Plus 
3507 Ft. Meade Rd. Laurel. MD 20724 

Service provided by 
ATS, Inc., PO Box 2509. Laurel, MD 20709 

"If rt glows, we fix it' sm 

Radio Age • January 2004 Attend RadioActivity 2004, June 4-6 page 11 



Sony TR-55 Surfaces on eBay 
©2003 Paul R. Farmer 

We, the editors of Radio Age, like to think that most vintage radio collectors prefer to find their radios in person 
at old radio meets or for a bargain at yard sales and flea markets. But some items are so rare that eBay is the 
only place you are ever likely to see them. Even on eBay, transistor radio collectors were surprised and excited 
to see the holy grail of transistor radios show up. Paul Farmer tells the story. 

It was an unex-
pected treat back 

in May, when an ex-
cessively rare Sony 
TR-55 suddenly ap-
peared on eBay. 1 
suppose I would 
have to be described 
as a serious collector 
of transistor radios, 
but not so compul-
sive that I am con-
stantly searching 
eBay for this sort of 
thing. Fortunately, a 
buddy of mine who 
knows that I have an 
interest in someday 
acquiring the super 
elusive TR-55 tipped 
me off in plenty of 
time to follow the 
action, communicate with the seller, and, to the extent 
possible, document the whole affair. Of course I had 
thoughts of bidding on the famous little Sony but in 
the end things (mainly the price got a little too crazy. 
Without any way of confirming it, I suspect the final 
bid was a record for a transistor radio on eBay. 

Figure 1. Sony TR-55 recently appearing on eBay. It was a no-sale at 
$11,100.00! 

Another complication which kept me from bidding 
was the fact that the seller resides in British Columbia, 
Canada. There is just no way that I was going to mail 
off a cashier's check in the amount required to an un-
known seller in a foreign country and have the fragile 
plastic set shipped internationally. The alternative 
would have been for me to fly out there from my 
home in Virginia to pay for and pick up the set. This 
would have had the added advantage of providing the 
opportunity to personally inspect the radio before 
forking over the big bucks. In the end the price was 
just too high though for what I estimated to be good 
value for the set in its described condition; so nothing 
else much mattered. (Of course the buy you didn't 
execute is the one you most regret.) 

But let's back up a 
minute. For those 
who are not tran-
sistor radio fanat-
ics, just what are 
we talking about 
here? What is the 
big deal with the 
Sony TR-55 any-
way? 

The Sony TR-55 
was not the 
world's first com-
mercial transistor 
radio. That dis-
tinction goes to 
I.D.E.A. Corpora-
tion's Regency 
TR-1 which ap-
peared in Novem-

ber of 1954. The Sony TR-55 was not far behind, 
however. After a technical problem with plastic 
grilles kept Sony's first attempt at marketing a tran-
sistor radio, the TR-52, from ever making it to mar-
ket, the TR-55, with a metal grille, was launched in 
August, 1955. 

The TR-55 had an apparently brief production and 
sales run in Japan, and was never introduced to the 
United States. Sony attempted, but failed, to work out 
an acceptable deal with Bulova to import and market 
the failed forerunner, the TR-52, in the US. Sony ac-
tually ended up entering the Canadian market before 
exporting transistor radios to the United States. By 
about 1956 Sony was exporting the larger, wood-
cased TR-72 to Canada with a Gendis (a.k.a. General 
Distributors, Ltd.) badge. While some collectors re-
gard the TR-72 as Sony's first entrée into the North 
American market, there is evidence that a few TR-
55's entered Canada through General Distributors 
before the TR-72 came along. In any case, today the 

(Continued on page 13) 
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Sony TR-55 is an extremely rare set anywhere in the 
world. 

Japanese sets, especially those by Sony, are in great 
demand by transistor radio collectors. Collectors ad-
mire the innovative designs, flamboyant styling, and 
flashy colors of the early Japanese sets. And Sony has 
that reputation for repetitively reinventing the con-
sumer electronics industry. Sony is one of those icons 
that is just larger than life. As the first commercial 
transistor radio the Regency TR-1 is loved by collec-
tors, but it is not nearly so scarce as the Sony TR-55. 
There are certainly still many hundreds of Regency 
TR-1's kicking around. On the other hand, the num-
ber of extant Sony TR-55's in the hands of collectors 
is probably less than two dozen! 

The TR-55 that appeared on eBay in May might be 
an entirely new example to collectors. The set was in 
good condition, but not without a few flaws, includ-
ing a couple of minor cracks, a ding in the metal 
grille, and a reproduction sliding plastic panel over 
the side access port to the tuning condenser. 

So how much was bid for this Sony on eBay? An-
swer....$11,100.00! Even so, the final bid was less 
than the owner's reserve price. 

One of my ongoing projects is to try to document all 
of the extant examples of the Sony TR-55. Look for 
upcoming articles in Radio Age, which will provide 
the photographic and descriptive details (including 
serial numbers) required to document this and other 
Sony TR-55 examples so that they can be individu-
ally recognized by all collectors in the future. 

If you own a Sony TR-55 or have any information 
about any of the other extant examples, I would like 
to hear from you. Personal information will be kept 
strictly confidential if you wish. It will take the help 
of Radio Age readers and transistor radio collectors 
everywhere to identify, confirm, and describe the few 
examples of this extreme rarity. You can contact me 
at oldradiotime@hotmail.com or through the editors 
of Radio Age. 
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Another Sony TR-55 Appears on eBay at Press 
Time! 

If one Sony TR-55 on eBay wasn't exciting enough, 
incredibly, yet another example of the super-rare set 
made a surprise appearance at the end of August. This 
latest example included a very rare accessory that I 
have never before seen with a TR-55 — the original, 
soft plastic carry case with strap handle. Unfortu-
nately, the soft plastic case is of a composition that 
chemically reacts with the incompatible plastic body 
of the radio itself. The set was apparently stored for 
years in the carry case, causing deep melt marks in 
the plastic body of the TR-55. Although the set was 
described as crack- and chip-free, because of the sev-
eral deep melt marks, I regard its condition as just 
good, approximately equivalent to that for the May 
example. There was a very low eBay reserve placed 
on the August set and it sold for $8,101.00... 
testimony to the strength of collector demand for an 
example of this important rarity! 

Green, soft plastic carry case for Sony TR-55 appear-
ing with a second example on eBay in just three 

months. 

0 2003, Paul R. Farmer All rights reserved 

Beside transistor radios, Paul Farmer collects color-
ful plastic radios of the 1930s - 1950s, mint National 
communications receivers, a few early battery sets, 
and a wide range of rare and obscure radios. 
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Old Equipment Contest 2004 
Categories Announced 

Had about enough of "Blue Radios," "Red Ra-
dios," and "Green Radios," as categories for 

the Old Equipment Contest at RadioActivity meets? 
Well, the RadioActivity — 2004 contest won't have 
any of those, you can bet on it. But it will have a 
category called "Pink Radios." The meet, this year, 
will have a Zenith theme, and so there will be a num-
ber of contest categories featuring Zenith products, 
and these should bring out some fine examples of that 
company's radios and advertising ephemera. 

Rod Matzko, our Contest Chairman, has approved the 
following as the official categories for the 2004 con-
test: 

Zenith Theme Categories: 
1. Chicago Radio Lab/Zenith Equipment 
through 1929 
2. Post- 1929 Zenith Table Radios 
3. Zenith Portable Radios 
4. Zenith Console Radios (also console Tele-
visions and Phonographs) 
5. All Other Zenith Items 

Additional Categories 
6. Pink Radios 
7. Radio Equipment through 1929 
8. Post- 1929 Wood Cabinet Table Radios 
9. Plastic Cabinet Tube Radios 
10. Transistor Radios 
11. Communications and Ham Equipment 
12. Television 
13. Tubes and Tube Ephemera 

Complete contest rules are as last year, and will be 
published in Radio Age in March, but for now, use 
the following guidelines: 

1. Try to fit your entry into a definite category, as it 

will save time and frustration for the contest judges, 
who, if you don't choose one, may inadvertently place 
your entry into a category that might surprise you and 
work to your disadvantage. 
2. Don't enter any equipment without documentation, 
if you hope to get a ribbon or prize. Documentation 
includes photographs of the equipment as it was being 
restored, history of the item, other illustrations or pub-
lications of how the item was designed, made, or used, 
advertisements of the item, etc. 
3. Generally, the judges rank item score in the follow-
ing order, most important listed first: 
A. documentation 
B. authenticity 
C. effort expended by entrant 
D. uniqueness or rarity 
E. finish, neatness, and looks. 

In addition, other qualities are added, and a subjective 
score is then appended, representing how seriously the 
judges coveted the entry (this is sometimes called the 
"drool factor"). None of these latter score portions are 
significant, compared with the first several, above. 

There are rules that limit how much table space the 
entry can occupy, just to make it fair to the many other 
entrants, and ordinarily, floor or console model sets are 
not competed. But this year, there are categories for 
certain floor model radios and television sets, but en-
trants are cautioned against entering large console 
combinations that occupy excessive space. Specific 
questions in this area should be addressed to Rod 
Matzko, whose address is shown on page 2. 

And, as always, we have a "Peoples' Choice" award 
and a "Best in Show" award, the former being selected 
by popular vote. 
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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. 

Wanted: Cabinet for RME 45. The 
panel opening is 10.5 x 19 inches, 
and cabinet depth about 10.5 
inches. Buy non-RME cabinet or 

junker set. Robert Haworth, 112 
Tilford Road, Somerdale, NJ 
08083, (856) 783-4175. 

For Sale: New, Bunis & Breed 
Collector's Guide to Novelty 
Radios $ 12; Bunis & Breed 
Collector's Guide to Novelty 
Radios, Book II $12.95; Collector's 
Guide to Buying Selling and 
Trading on the Internet $7, all 
above plus $ 1.42 Media Mail 
postage, each book. WANTED: 
Eico 628 tube tester roll chart 
window & lever knob; Zenith 5C-
01/5D-011 Consoltone radio 
cabinet. Robert P. Morrison, 10238 
117th Lane, Live Oak, FL 32060. 
Ph: (386)362-1521. E-mail: 
rmorison@suwanneevalley.net 

Professional restoration of Antique 
Radios from the 1920's to 1960's 
and Vintage Hi-Fi from the 1950's 
& 1960's. Sales & service, tube 
electronics only. Restoration 
includes repairs, upgrades, cleaning 
& detailing. Enjoy the superior 
sound and exquisite design of 
heirloom-quality vintage tube 
electronics. Please visit my 
Connecticut showroom ( 1.5 hours 
from NYC) or website 
(www.urban-antiqueradio.com) for 
details. Urban Antique Radio & 
Vintage HiFi, 58 Naugatuck 
Avenue, Milford CT 06460, toll-

free (800) 594-4359. 

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-
0 3 5 2 ; 5 4 0 - 9 8 7 - 8 7 5 9 ; 
oldradiotime@hotmail.com 

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. 818-786-
2 5 0 . http:// 
www.antiqueradioknobs.com; 
oldtimerep@aol.com 

Wanted: UX-852. Bill Goodwin, 
3511 Sixes Road, Prince Frederick, 
MD 20678, (401) 535-2952, email: 
bgoodwin@chesapeake.net. 

SERVICES: Professional 
restorations for all antique table 
radios, consoles, cathedrals, 
tombstones, battery sets, and 
communication receivers. 
Complete overhauls. Lacquer-
sprayed, hand rubbed cabinet 
refinishing. Reasonable rates. Free 
estimates. UPS/USPS/FedEx 
shipments accepted. All work 
guaranteed. Bob Eslinger/KR1U, 
Antique Radio Restoration & 
Repair, 20 Gary School Road, 
Pomfret Center, CT 06259. Hours: 
9am-5pm eastern time, Tuesday 
thru Saturday. Telephone/fax: 860-
928 - 2628 E-mail: 

bob@oldradiodoc.com . Web: 
http://www.oldradiodoc.com 

For Sale: NIB reel of Brush 
quarter-inch paper magnetic tape, 
type BK-602 "Soundmirror Magic 
Ribbon," on metal 7-inch reel, only 
$35, postpaid. Also European radio 
schematics on CD-ROM; these are 
five volumes of P. H. Brans' 
"Radio Schema's;" also $35 
postpaid. Ed Lyon, 11301 
Woodland Way, Myersville, MD 
21773. 

At the January MAARC meeting: 
Ed Lyon talks on "Japanese radios, 
what makes them tick?" And in 
February, Brian Belanger presents 
"Detectors in radio." 
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Sun., Jan. 11 

Sun., Feb. 8 

Sun., Mar 21 

Sun. Apr.18 

June 4, 5, 6 

Sun., Jul. 18 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

(Hooray! Back to the third Sunday!) MAARC monthly meeting 
at Burtonsville, MD (see map on page 2) Tailgate at 1 p.m., 
meeting at 2 p.m. 

MAARC monthly meeting at Sully Station, near Dulles Airport, 
in No. VA. ( map will appear in Radio Age) Tailgate tentatively 
at 12 noon, meeting at 1 p.m. 

RadioActivity-2004. Theme: ZENITH. Many Zenith 
contest categories, including consoles!!! Watch for 
details in this and coming issues of Radio Age. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

Mid-Atlantic Antique Radio Club 

c/o Paul R. Farmer 

P.O. Box 352 
Washington, VA 22747-0352 
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Bruce Shetrone 

969 Shore Acres Rd 

Arnold, MD 21012-1724 




