
 
  

A s for radio, it required only twenty years to 
get from the most basic wireless signaling , 
using on-off or binary modulation, around 

1900, to the 1920 AM broadcasting of news, sports 
events, church services for the bedridden, and music 
for the population, or at least that part of the 
population within earshot of a 
radio receiver. The rest of the 
20th century saw broadcasting 
expand to include many 
hundreds of transmitting 
stations, plus television – 
which nearly replaced radio as 
the entertainment of choice in 
the home.  The end of the 20th 
century marked also the end of 
AM radio as a source of 
entertainment, with the sole 
exception, perhaps, of sports 
event broadcasts. Talk shows 
and low-quality newscasts 
now remain as the last vestiges 
of general entertainment via 
radio.  It is doubtful if any 
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radio broadcasts use microphones approaching the 
quality of those RCA velocity mikes that were 
commonplace in the 1940-1960 period.  And maybe 
that’s not so bad: the public would be chagrined to 
find that those voices heard on radio today cannot 
be made to sound much better, being untrained for 

radio, and better suited for 
jobs like cheerleading or 
auctioneering. 
 
Thus far, the 21st Century has 
been spent completing that 
history, telescoped into a very 
short few years, and into 
binary modulation.  The good 
news is that our modern 
technology has found ways of 
capturing and reproducing 
every sound wave and visual 
detail that can possibly exist 
in a broadcast scene.   Alas, 
the reconversion back to the 
air pressure waves and light 

(Continued on page 3) 

 
REMEMBERING MAGNETIC RECORDING AND RADIO 

BY ED LYON 
 

This piece tries to give the reader a sense of the frantic dash through history that characterized both analog radio 
and analog magnetic recording – and their roles in affecting  (and creating, at times) our culture during the 20th 

century.  Both radio and magnetic recording started with Morse signaling as the aim - Radio to reach the listener 
and magnetic recording to help make it understandable.  And we will see both succumb to “Digital.” 

A Smithsonian exhibit displayed this piece 
of magnetite (lodestone), attracting  paper-
clips. In ancient times it was thought that 
the tendency of lodestone to align itself 
north-south was caused by the stars, and 
was thus trusted for navigation. 
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waves that our human senses can cope with has not 
kept pace with these utterly fantastic capabilities we 
have developed to compress, transport, modify, and 
store the experiences represented by the data.  Today, 
for a few dollars, one can get a tiny flash memory 
device (thumb drive or camera chip) that can store a 
complete hours’ orchestral concert, faithfully 
capturing, in multi-channel stereo, the full acoustic 
spectrum in the complete dynamic range of acoustic 
amplitudes experienced by the concert attendees. 
Such a recording could then be broadcast by a radio/
TV station, so that many people in their homes could 
experience the sounds of the concert, through their 
radios, TVs, or “smart” phones. 
 
But few or possibly none of the listeners will hear the 
full range of musical fidelity that was captured on the 
memory chip, because neither the broadcaster nor the 
radio/TV/smart-phone designer concentrated on the 
fidelity of the sound, but, instead, opted for what 
would pass as acceptable to most of the listeners.  
Now that we have access to memory devices which 
can save faithfully the full spectral and amplitude 
spans of any conceivable sound source, it still 
remains to make equally available the equipment 
needed to transform what was captured in memory to 
sound again, with full fidelity.  Oh, we have all the 
components of such equipment, or at least we know 
how to make them, but they do not show up 
inherently when we buy that 60-inch flat-screen LED 
television set. The picture may be stunning, but the 
audio seems stunted, instead, in most instances. 
 
It’s interesting how we got to this state.  Around the 
beginning of the 20th Century, at about the same time 
that radio was discovered, Emile Berliner’s invention, 
the lateral-cut, flat-disc phonograph (the 
Gramophone) was declared by the courts to be the 
winning [1] method of recording music or voice for 
public consumption.  Within less than 20 years, the 
technology had converted all of Berliner’s purely 
mechanical acoustic vibration capture and playback 
into electric analogs of the mechanical functions.  No 
longer did the studio singer ‘s voice have to vibrate a 
diaphragm which physically moved a cutting needle 
on a spinning wax disc; now, the electric microphone 
had its output signal amplified appropriately, filtered 
as necessary to compensate for shortcomings in the 
recording and playback processes, and then fed to a 
device that faithfully reproduced the sound pressure 
waveform in the surface of the record “master.”  Then 
this master would be graphite coated, metal-plated, 

(Continued from page 1) and finally used in a press to make disc records. 
Berliner’s invention did improve the fidelity of the 
material recorded and played back, but his greatest 
advance was enabling the simplified manufacture of 
copies of the recording, using a simple, but accurate 
and powerful, hydraulic press. 
 
 These were of moderate fidelity, only.  The range 
of amplitudes able to be captured on a practical disc 
record was very limited, because naturally 
occurring noise caused by microscopic roughness in 
the cut recording groove set a minimum sound 
vibration amplitude limit, and breaking through the 
wall between adjacent grooves on the record set an 
upper limit.  But then, in electric recording 
processes, with the electronics customarily 
employed, such amplifier characteristics as spectral 
filtering and amplitude compression/expansion, 
could be employed to help capture and reproduce a 
wider range of amplitudes than the recording 
medium would normally allow.  Unfortunately, in 
the usual pandemonium of commerce, the various 
recording companies each had its own idea of how 
to capture the most acceptable frequency range and 
amplitude range on the record.  Obvious questions 
like: should the groove deflection be made 
proportional to the instantaneous acoustic pressure 
or to its air-particle velocity, since either one could 
be captured for re-play?  With pressure capture, the 
high frequency end of the spectrum can readily be 
accommodated with a good signal-to-noise ratio, 
but then, wavelengths being what they are, in 
maintaining linearity of acoustic pressure, the low-
frequency end of the sound spectrum will show 
such large excursions that the record grooves would 
have to be greatly separated to allow for the 
acoustic excursions needed.. A 12-inch record 
might be able to hold only a minutes’ music.  So, to 
accommodate the low-frequency end of the 

(Continued on page 4) 
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spectrum in a manageable groove spacing, groove 
modulation linearity with sound pressure over the 
audible frequency span would dictate that the upper 
end of the spectrum would be at such low groove 
modulation amplitudes that the soprano, piccolos, 
and violins would disappear into the noise and 
record scratch.  On the other hand, by capturing 
sound velocity, instead, as the groove modulation 
driver, the opposite is the case: the low-frequency 
end might be plagued with such low groove 
modulation that the low-frequency end would 
dissolve into the rumble and hum levels. 
 
The cure, of course, was electronic, and required the 
recording producers to come to some agreement as 
to a cross-over frequency where the conversion from 
velocity-based to pressure-based recording groove 
amplitude would be made, and electronic 
amplification could compensate the combined 
process through the use of electrical filter networks. 
And so that’s what happened, except that there were 
at least twelve such agreements, all disagreeing with 
each other. Many of the playback amplifier systems 
on the market had to supply resistor/capacitor 
network selector-switches for the user to flick for 
the particular brand of vinyl record that was on the 
turntable.  A better recording/playback method was 
called for, and had been brewing for many years, 
beginning in Denmark… or actually in  Cincinnati.  
 
At the tail end of the 19th century, we see that 
Edison and Berliner fought out the courtroom battles 
of how and by whom the phonograph would be 
manufactured and used, mainly in the area of 
whether hill-‘n’-dale or side-to-side groove 
modulation was better. Actually, in economic terms, 
it was whether (1) flat discs, mass-manufactured in 
hydraulic presses, or (2) cylinders, requiring 
individual lathe-operation in manufacture made 
more sense. In either case, a Cincinnati mechanical 
engineer named Oberlin Smith happened on the 
scene, a fellow who had bought and became 
disgusted with an Edison cylinder phonograph.  
Smith liked classical music, and, although he 
tinkered with his Edison machine endlessly, it failed 
his sense of acoustic satisfaction altogether.  He 
tried several other ways of capturing sound, and in 
about 1885 chanced upon an idea of spinning silk 
thread from raw silk strands, while embedding in the 
resulting thread fine iron dust which he could 
magnetize in specific spots and then later detect the 
spots by virtue of their magnetization.  Detection 

(Continued from page 3) 

was at first through use of a tiny boy-scout’s 
compass, and later with a coil of wire and 
headphones. 
 
Smith’s purpose was to eliminate the raspy contact 
between the pickup stylus and the cylinder in 
Edison’s machine, figuring he could pass the thread, 
with musical magnetization embedded over a length 
of it, through a coil of wire without the two touching, 
and feed the coil terminals to a set of headphones.  It 
sort of worked, but his problem was rapid corrosion 
of the iron dust into rust (did I mention he was in 
Cincinnati?), with consequent loss of magnetization.  
The best iron for the job was also the most prone to 
rust, and in the fine dust form, it went quickly.  Smith 
wrote up his experiment for Electrical World, a 
British magazine [2], submitted a patent disclosure, 
and went back to his trade, designing and building 
fine metal-working machinery, and forgot the 
recording business.  
 
Then, probably with no knowledge of Smith, that 
prolific radio pioneer, Valdemir Poulsen [3], of 
Denmark, came up with the idea that a thin wire of 
magnetizable material, like iron, could be magnetized 
separately in many places over its length, with the 
many places detectable later with a compass or coil-
plus-headphones, as Smith had done with his iron-
loaded silk thread.  The idea was counter-intuitive, 
because it was so common in science classes for one 
to arrange a number of identical small bar-magnets 
end-to-end, to find that the magnetization became 
concentrated at the ends of the combination, and very 
little remained in the middle members of the cluster.  
Poulsen must have rationalized that given a very 
large length-to-diameter ratio, the wire’s 
magnetization (magnetic induction) would remain 
where it was invoked, and not necessarily spread or 

(Continued on page 5) 

Oberlin Smith’s illustration of his magnetic silk 
thread recording machine’s principle. 
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in Germany. 
 
The main shortcoming of this method, thus far in its 
development, was its low levels of magnetization and 
playback power.  Built prior to the invention of 
vacuum-tube amplifiers, it was left to the raw 
magnetization and recovery operation to generate 
enough power to operate sensitive headphones, and 
so it fell in with the crystal set insofar as the 
possibility for entertainment went. Despite this, 
Poulsen went on to discover and utilize, in 1907, the 
process of biasing the recording wire, magnetically, 
during recording.  In his early experiments he was 
puzzled by the fact that a new spool of wire would 
provide rather weak and distorted recording levels 
unless it was “erased” just before recording.  Erasure 
was accomplished with either a permanent magnet 
over which the wire was drawn or through a solenoid 
coil passing a heavy d-c current.  So he added the 
feature of semi-erasure at a controlled level, to his 
recording process, and got not only far better and 
uniform record levels, but much better sound quality, 
with less harmonic distortion.  So he patented the 
process of magnetic biasing the medium upon 
recording.  Years later, after vacuum tubes were 
available, and amplification was commonplace, his 
machines were far better, and the process of biasing 
the medium during recording was continued, for 
better fidelity. 
 
As a side note, it is interesting that twenty years later, 
two scientists, named Carlson and Carpenter, at 
nearby NRL, found that a-c biasing [7] was better 
than Poulsem’s d-c biasing, since with a-c bias the 
bias head did not involve creating a strong 
bothersome magnetic field in its vicinity, and the 
distortion was lower, and better controlled than with 
d-c.  Today, a-c bias at super-audible frequencies is 
universal in most magnetic tape recorders. 
 
While the American-made version of the 
Telegraphone developed rather deliberately, 
beginning with Poulsen’s patent drawings (with the 
wire wound in a single layer, wrapped like a radio 
coil, on a drum) and later assuming the twin-spool 
arrangement, in Germany, a sharp entrepreneuer 
named Stille had a spool-to-spool Telegraphone 
heavily modified at the outset, and got financial 
backing from the entertainment industry, to add 
electronic amplification to the basic mechanism, and 
make the machine into one that could record and play 
back classical orchestral music.  The major change 

(Continued on page 6) 

propagate to the ends, probably dependent on the 
particular iron alloy used..  He had experimented with 
natural magnets (lodestone or magnetite) which 
sometimes were concentrated in portions of similar, 
but non-magnetized, ore [4], and so he was likely 
aware that magnetism could be a local thing.  He did 
find that the isolation of magnetic sites in wires was a 
function of the wire alloy, and that very hard steels 
were best for isolating and retaining magnetic 
“charges.”  He worked up an experiment for 
generating a pattern of magnetic impulses in a length 
of hard steel wire which he could recover repeatedly 
by passing the wire over a soft iron core on which a 
sensing coil was wrapped, tried the idea, and 
succeeded, soon patenting this method of recording 
and recovering signals on wire.  The wire he worked 
with was a stainless steel, of 0.008 inch diameter, and 
he called his apparatus for making and recovering the 
recording a Telegraphone, patented in the US [5].  He 
entered it in the Paris Exposition in 1900, and it was a 
favorite among the visitors there, winning a Gran 
Prix. Like Edison’s phonograph, Poulsen’s patent 
illustration displayed a cylinder; actually, it had the 
wire wound neatly on a drum in a single layer, and 
recorded and played back using a pickup solenoid that 
rode on a rail so as to follow the turns of wire as the 
drum was turned. 
 
Poulsen soon brought his invention to the US, for the 
purpose of exploiting its use in recording signals, 
calling his new enterprise The American 
Telegraphone Co., in late 1903.  He saw its primary 
use in business, for voice dictation and high-speed 
signal manipulation [6].  At the time, the telephone 
was favored for public announcements, like weather 
reports or other news, so this was another possible 
customer for the Telegraphone.  Also, by this time he 
had changed the supply and take-up of wire by 
eliminating the drum or cylinder, putting the wire on 
spools that drew it through a relatively fixed record-
playback head. Some models had the head moving on 
a small slider, driven by a cam, to provide level-
winding of the wire on the spools, helping to 
eliminate tangling, and to provide relatively constant 
wire speed through the head. His wire at this time was 
rather heavy, 0.010 inch diameter, and drawn at a 
speed of about 2 meters per second through the head.  
It was limited in frequency response to voice 
frequencies.  Re-use of the wire was made possible by 
passing the wire through an erasing head as recording 
was underway.  Although never manufactured in 
Denmark, he had many made here, in England,  and 

(Continued from page 4) 
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bandwidth, and of course it did not twist to expose 
the “wrong” side to the heads.  Although the tape was 
far more expensive than the wire, it offered such an 
improvement in sound quality that it was difficult to 
tell whether the sounds produced in playback were 

(Continued on page 7) 

here, aside from the addition of electronic 
amplification, was the expansion of the spectrum of 
audio that could be recorded.  This involved 
operating the wire, now in very fine (0.006-inch 
diameter) thickness, and made of Swedish stainless 
steel, at high speed on spools driven by means of a 
capstan, for uniform wire velocity, and the 
miniaturization of the recording and playback heads.  
The financial backing came from a fellow movie 
industry mogul named Blattner, who took the 
machine to England, made some sound tracks for 
“talkie” movie shorts, and got the BBC interested in 
using it in place of the cumbersome transcription 
discs that were beginning to be used in broadcasting.  
BBC used these Blattnerphone models, able to air 45-
minute and hour-long music programs extensively up 
to and through the WW2 period.  Blattner recovered 
his investment through a major sale of the rights to 
Marconi, who practically ran BBC.  
 
But, back in Germany, the basic Telegraphone was 
also worked over by the Lorenz Corporation, who 
made high-quality electronic equipment for the 
German government.  Lorenz modified one model of 
the Telegraphone for primarily voice-range 
frequencies, calling the result a Textophone.  It was 
bought in quantity by the Nazis when they came into 
power, used mainly for recording and broadcasting 
Hitler’s and Göbbels’ speeches and the crowd noises 
attendant to the speeches.  But the most important 
work done by Lorenz was the conversion of one of 
the Telegraphones into a model that used steel tape 
instead of wire, so that the volume fades caused by 
the wire twisting (rotating) as it played back (thus 
exposing the “wrong” side of the wire to the playback 
head) was eliminated. The fading problem was less 
serious when Lorenz engineers made further 
reduction in the wire diameter, but the overall signal-
to-noise ratio suffered when that was tried, as the 
electronics of the day were still relatively primitive.   
 
The steel tape turned out to offer a major 
improvement, over wire, in signal-to-noise ratio and 

(Continued from page 5) 

FOR THE RECORD 
 

The October 2019 meeting of the Mid-Atlantic Antique Radio Club was held at the usual venue at Davidson-
ville, MD in the form of the annual October picnic-swap-meet, RadioFallFest-2019. The weather did not coop-
erate, for the first time in many years of this annual bash.  Rain, rain, rain.  This forced the tailgaters to either 
pitch tents or move indoors and browse the quickly-growing auction fare.  The Boy Scouts continued to serve 
food, with breakfast items like hot coffee going well with the cold weather. 
The proceeds from the meet (attendance level, auction report, etc., were not available at press time, but will be 
noted in the treasurer’s report. 

Above: The Lorenz Stahltonmaschine, using steel 
tape.  The size of this recorder can be seen in the 
lower picture (compare reel size to the size of the 

truck wheels. 
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live or recorded on this deluxe Lorenz system, called 
a Stahltonmaschine.  This came in quite handily [8] 
during the war, when British intelligence, listening to 
German concerts broadcast from cities targeted for 
RAF bombing, such as Hamburg, thought they 
seemed to be absolutely unaffected by any bombing, 
leading to the conclusion that the RAF was failing 
miserably in locating the targets scheduled to be 
bombed.  This effect occurred not just once or twice 
but scores of times, and was not fully resolved as to 
how it was accomplished until after the invasion and 
the capture of the Stahltonmaschine equipment by 
Allied ground forces. One such Lorenz machine, 
described in the Lorenz house organ, AEG 
Mitteilűngen in September, 1938, is shown here. 
 
Another of the German efforts grew out of the early 
Lorenz work in about 1928 or 1929: an engineer 
named Pflűmer took one of the Lorenz steel tape 
machines and substituted oxide-coated paper ribbon 
in place of the steel tape, primarily for economics’ 
sake.  It failed the acoustic quality tests, though, 
owing to granularity of the oxide coating, but his 
work attracted the attention of the AEG and Farben 
outfits in 1931, and they came up with some test 
spools of paper coated with their plasticized oxide 
coatings. These Pflűmer tested on his machine, now 
named a Magnetophone. His machine was intended 
for dictation and related office duty, and, with this 
new Farben coated paper tape, was far less expensive 
to operate than the steel tape or even the older wire 
recorder, and became a fast seller in Germany. 
 
In America, the original dictation-version of the 
Poulsen Telegraphone was turned into easy-to-operate 
wire-recorder dictation equipment, and when mated 
with electronics was also made to work in industry, 
recording and playing back analog data, while some 
companies tried to market entertainment versions.  
Leaders in the field of magnetic recorder 
development were Bell Labs, Armour Research, and 
Brush Development Co., but various companies 
followed their work closely to try to be first in the 
market, should it develop.  An early leader in this was 
Webster Chicago, who came up with their Model 80, 
which used 0.008 inch diameter wire supplied on a 
small spool and threaded through the erase and 
record/- reproduce heads’ V-shaped slots, then taken 
up on a large diameter reel.  No capstan was used, so 
that the take-up reel’s large size meant relatively 
constant wire speed throughout the full length of the 
wire.  Any break in the wire could be corrected by 

Continued from page 6 

using a square knot to fasten the broken ends 
together, and the knot would actually pass through the 
head’s slots without jamming, usually to the utter 
surprise of the user.  Brush Development sold their 
version of a wire recording instrument as the 
“Soundmirror,” in a pre-war model, which worked 
well, but was not popular, until the war interrupted.  
At that point Brush’s and Bell Labs’ efforts went 
toward making recorders and playback units for the 
armed services, soon joined by Webster Chicago. 
They were used in signals intercept stations and in 
numerous forms as dictation equipment and technical 
analysis of captured equipment, for expediting 
communications and intelligence.  
 
Brush had been experimenting with the use of steel 
tape in lieu of wire, both to expand the audio 
spectrum able to be recorded as well as to improve 
the signal-to-noise ratios achievable with wire. One of 
the Soundmirror models was reworked in the Brush 
lab and made to take thin steel tape instead of wire. 
They tested both “through-the-tape” and “along-the-
tape” magnetic path, as illustrated schematically in 
the illustration here, the former by use of two record 
heads wired in series to pass the magnetic flux 
directly through the tape in a narrow line, but found 
that the highest frequency able to be recovered from 
the tape was that which had a half-wavelength, 
measured along the tape,  exactly the width of the line 
(the offset distance between the two halves of the 
playback heads) or the gap width (in “along-the-tape” 
magnetic geometries).  Each method had advantages 
and disadvantages, but the “along-the-tape” gap could 

(Continued on page 9) 

The Brush Navy model wire recorder of 1942.  This 
unit used a removable wire cartridge, seen on top. 
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I 
N the mid-1020s he early super-
heterodyne designers in this coun-
try would have been shocked to 

learn that in one decade a nearly stan-
dard  well-performing American radio 
circuit, which we collectors loosely 
call the All-American Five, had but a 
single intermediate-frequency amplifi-
cation stage, and that the entire “front-

end” of the radio (the selection of the frequency 
channel of the desired radio  broadcaster, and the am-
plification of signals on that frequency, alone, was 
accomplished by a single vacuum tube’s circuit.  
They had become comfortable with the designs of his 
day, like the “Nine-In-Line”, the “Best” ten-tube spe-
cial, and the 7- to 10-tube Leutz superhets.  Of 
course, in their period, they never dreamed of the 
tetrode, pentode, or pentagrid, which made the differ-
ence possible. With all those (between 4 and 8) stages 
of IF amplification, each involving another IF tuned-
transformer, the chore we restorers zip through in a 
few minutes, took hours or days, as they carefully 
tuned each stage in turn.  What they didn’t always 
realize was that they were tuning each successive 
stage to a slightly lower frequency, just to keep John 
Miller’s dreaded effect in check.  So each stage’s IF 
transformer had to be quite spread in bandwidth, so 
that the accumulation of all 5-to-8 of them would at 
least pass human speech, if not orchestral music  The 
transition to the pentode-equipped radio was one of 
the greatest advances in all of radio, enabling its 
“golden age,” despite the Great Depression. 
 
It occurs to me that the Sargent Infradyne radio also 
shocked the majority of superheterodyne designers of 
the 1920-1930 period.  It was unheard of to convert 
perfectly good radio signals upward in frequency, as 
the Infradyne tried to do.  The whole purpose of Arm-
strong’s, Levy’s, and Meissner’s invention of the su-
perhet was to bring the frequency to be amplified 
downward, as low as possible, yet above the frequen-
cies of sound waves we can hear with our naked ears.  
Many superhets of the period had intermediate fre-
quency amplifiers running at frequencies audible to 
dogs, were their signals sound waves instead of elec-
tromagnetic waves.   
 
For those readers who are not familiar with this radio, 
it was a superheterodyne that converted the incoming 
radio signals upward in frequency from the usual 

Tidbits 
broadcast frequency to about 3 MHz, the advertised 
reason being toi separate the false “image” fre-
quency up to a yet higher frequency, thought to be 
well above the ability of the radio to respond to.  
Thus, the Infradyne promised to rid the user of the 
nuisance of getting interference from signals operat-
ing on the image frequency, which for the bulk of 
superhets of the day were also in the broadcast band 
or in amateur bands. 
 
This author’s Infradyne is now completely restored, 
electrically, and set up on the test bench.  It’s per-
formance will be reported soon. 
 

H 
ERE’S another Tidbit:  What are these little 
things? They are made of glass, about 0.8 
inch long (plus wire leads);  

 
 The upper one is labeled:  

 NEC   
M779 

 LO410  
and the lower one: 

 NEC  
M999  

LO93-75. 
  

The wire leads on the left of each show about 1 ohm 
resistance inside the glass tube.  The upper one 
shows open circuit between the right-hand leads, 
while the lower one shows a short between the right-
hand leads.  
 
Inside each unit on the left end there seems to be s 
coil spring extending down the tube to a metal 
spear-head in the upper unit, and to some hidden 
arrangement in the lower tube. (Perhaps 
“Grasshopper” fuses?) 
 
Write the editor, if you have a clue. See page 2. 
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be better controlled, simply by making the head from 
a C-shaped laminated iron core with a well-controlled 
gap machined in it. 
 
The several manufacturers of these steel tape 
recorders all had their own ideas of how to best make 
the heads and transport the tape, so that the resulting 
tapes from one machine could not be played back on 
other brands or models of machines.  Years later this 
same dilemma would appear in the early history of 
stereo recording and broadcasting. 
 
Brush disliked the steel tape format mainly because 
of the cost and weight of the steel tape. Up to the war 
period, it was all made in Sweden, but after 1940, 
each country had to try to manufacture it from 
scratch. Brush followed the leads found in technical 
journals, especially those from Germany and 
England, and tried some ideas of his own, by getting 
Minnesota Mining to try to make a good paper tape 
with a magnetic oxide coating that wasn’t grainy.  He 
succeeded, enabling Brush to convert one of the steel 
tape units to paper tape, with very good results.  The 
tape had a limited lifetime, though, owing to its 
fragility where handled, at the ends of the tape, thus 
leading to the loss of several inches almost every 
time the tape reels were handled or re-threaded 
through the heads. Minnesota Mining then got 
serious about using plastics instead, and soon had a 
good acetate tape of about 0.002 inch thickness that 
had a well bonded magnetic coating on one side.  
This became a standard tape type, and ¼-inch width 
became standardized for small machines, with half-
inch tape for professional machines, or two-track 
machines. 
 
Soon tape speeds became standardized, almost 
everyone settling on 7.5 inches or 16 inches, per 
second. The C-shaped recording/reproduction head 
style became the most efficient and the easiest to 
control, and soon a-c bias became standard, as well.  
By the end of the war, the industry was ready, and the 
public needed only to be tested, to go for good 
entertainment audio on tape, to replace, to some 
extent, Victrola-type audio records.  The conversion 
of these to vinyl, instead of the old “shellac” was the 
first step these recording companies did to improve 
their sound quality, met by the tape recording folks 
by tape recorder improvements, like the invention of 
gold-foil gapped heads.  In these, rather than having 
an air gap in the head for spreading the magnetic 
signal out onto the tape surface, the gold foil could be 

(Continued from page 7) 

made as thin as a quarter of a mil (0.00025 inch) and 
used to hold the gap space, and since gold has about 
the same magnetic μ (mu or magnetic permeability) 
as air, the gap could be made smaller and more 
stable, thus quadrupling the frequency response (over 
the former one-mil air gap).  Biasing became more 
carefully engineered and controlled in amplitude, and 
the tape material went through a series of 
improvements.  There was no doubt that tape 
recording and playback offered far more sound 
fidelity per unit cost than disc audio records of the 
day, and it was only the awkward method of 
producing commercial tapes that slowed down any 
public movement toward tape. 
 
But the professionals certainly moved to tape.  
Scientists needed no prodding to find uses for the 
capability to record data and recover it using 
magnetic tape.  Their efforts henceforth were to find 
ways of converting their data to a-c signals that could 
be modulated in amplitude, frequency, or phase, and 
in a general frequency range that could be 
accommodated by physical limitations in the overall 
amplitudes and frequencies able to be accommodated 
in tape recording and playback.  A leader in these 
tape recorder designs was Ampex, founded by 
Alexander M. Poniatoff (he used his initials plus the 
beginning of EXcellence for his brand name), who 

(Continued on page 10) 

Endless tape loop scheme devised by Simi Begun, 
at Brush, years prior to Eash’s patent on the same 
method, made famous in broadcasting “Carts” and 

in the popular “Eight-Track” cartridges. 
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made the first tape recording/reproducing machine 
considered adequate for such recording critics as 
Bing Crosby.  Aside from the many Ampex recorders 
Poniatoff designed and built for purely audio-
centered customers, his greatest  machines were 
made for the military and intelligence agencies, and 
were gradually converted from recording direct data 
in analog form to purely digital devices, mostly still 
in use to create “permanent” records of vital data. 
 
The early use of magnetic tape, though had some 
branch-offs, though, which led magnetics into other 
directions.  Brush Development, makers of the pre-
war “Soundmirror” wire (then steel tape, then paper 
and plastic tape) recording systems, also had in mind 
the use of these machines to allow repetitive 
announcements to be made, for radio, for industry, 
and for the telephone business, using loops of tape.  
Simi Begun, Brush’s chief engineer, devised a tape 
recorder that passed a long loop of tape over rows of 
rollers or pulleys, a row of them at each corner of the 
cabinet in which the recorder was housed, with the 
ends of the tape loop bonded together (with Scotch 
tape in the case of paper or plastic loops, but soldered 
in the case of his original steel tape) to form an 
endless storage, always running in the same 
direction.  It could be made long enough (by many 
trips around the cabinet pulley system) to record and 
play back long announcements, such as weather 
reports or ship/airline schedules, at the press of a 
button, or a signal from a telephone system. 
 
The system was bulky and inconveniently large and 
heavy, but in 1939 Begun showed ways of making it 
compact, one of which was remarkably similar to the 
“Eight-Track” music cassettes and broadcasting 
“Carts” of the 1950-1980 period, now usually 
credited to a fellow named Eash, who made one in 
the late 1940s.  The company I worked for made a 
huge one of these in 1958 for the Air Force’s use at 
radar sites to hold a running 20-minute time span of 
radar data.  This allowed the radar crew enough time 
to confirm that an event had or had not been captured 
on the tape, so that it could be transferred to 
permanent tape storage if it had, or ignored and 
overwritten if not.  While the younger generation 
enjoyed their Eight-Tracks, in  the adult (?) hi-fi 
movement of the 1958-1980 period, reel-to-reel tape 
recording flourished.  Most quarter-inch tape 
transports had advanced to dual channels, just the 
thing to add stereo to the audio system, and there was 
generally a major effort made to accumulate a full 

(Continued from page 9) library of classical or jazz or big-band music in 
stereo, recorded on reel-to-reel machines by Brush, 
Magnecord, Pentron, Ampex, Akai, and others.  
Toward the end of that period, stereo cassettes 
became popular, being simply miniaturized reel-to-
reel units that had packaged reel pairs in plastic 
cartridges that could be popped onto the deck which 
held the capstan and the recording/ reproduction 
heads and reel drives, plus all the transistorized 
electronics.  The tape in these cassettes was only one-
eighth inch wide, and moved at a snail’s pace, 
compared to that of the older reel-to-reel units. The 
cassette then was modified to carry two channels, for 
stereo recording/playback. This was facilitated by 
making the tape carry four magnetic stripes, side-by-
side like tiny thin lines running the full length of the 
tape.  Here, channels 1 and 3 carried one stereo 
program, and when the tape had been played to the 
end of the tape, anchored securely to the supply reel 
or spool, it created tension in the tape, and triggered a 
stop function.  Then, removing the cassette and 
turning it over allowed it to be re-inserted, inverted, 
with the supply and take-up reels now swapping their 
functions.  The former channels 2 and 4 now are in 
the positions formerly taken by channels 1 and 3, 
allowing these tracks to play a second program.  This 
doubled the capacity of the tape, making cassette tape 
recording quite inexpensive.  It also made the 
rewinding process unnecessary, providing the second 
side was as enjoyable as the first.  The high audio 
frequency end of the spectrum in the cassette format 
was still limited by the head gap length, but this was 
infinitesimally small, some measuring one sixteenth 
of a mil in width, justifying the reduced speed.. 
 
One of the advantages of tape recording/playback is 
its ruggedness, allowing it to be used in situations 
where the tape player or recorder might be tilted, 
bumped, or inverted, and especially in the cassette 
format, it was impervious to such treatment.  This 
meant it could be used in automobiles and aircraft, as 
well as in portable over-the shoulder or in-the-pocket 
devices.  In that respect the cassette tape system was 
more rugged than its replacement, the C-D ROM, 
many of which still skip or break sync when in a car 
which is navigating potholes.  I shouldn’t have to 
describe what potholes are, especially to those 
readers who live in the northeast or mid-west. 
 
The next step in magnetic recording is to leave 
analog to history and to convert to digital technology.  
The only way this can be accomplished, in the same 

(Continued on page 11) 
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(or better) relative miniaturization 
as was achieved in the best cassette 
technology of the 20th century, is to 
take full advantage of the 
redundancy in audio., just as digital 
TV does in forming pictures on the 
screen.  Speech and music is filled 
with sameness, and so rather than 
record and play back a sustained 
musical note, even if it is sustained 
for only a fraction of a second, 
requires but a fraction of that time 
to describe the note to a central 
processing unit which can call up a 
synthesizer to recreate that note, 
with all its harmonics and timing for 
the audio amplifier part of the 
machine to reproduce for the 
listener.  This allows the recording 
medium, perhaps a magnetic disc, 
to capture not the music, itself, but a 
description of it, in digital form, to 
be stored for replay to a unit which 
translates those data back into 
sound waveforms, closely resembling the original 
music.  The next step is able to convert those 
waveforms to sounds only to the extent that was 
designed into that unit, and it is only recently that 
this process has been converted from analog 
amplification, filtering, and loudspeaker 
transduction to a digital form of power 
amplification called Class E, which appears to be a 
form of pulse width modulation.  
 
But in this article, we’re not going there.  
 
End Notes: 
[1]  Berliner’s record player was called a 
Gramophone, distinguished from the two legal 
competitors, Edison’s Phonograph, and Columbia’s 
Graphophone; at the announcement of the long-
running final courtroom decision as to legal priority 
among the three, Variety magazine ‘s cover cried 
out, “Gramophone is Victor!”  By this time in the 
legal battle, Berliner had sold his rights and 
ownership of the Gramophone to his Camden, NJ 
vendor who made the Gramophone “voice box,” 
the diaphragm/ needle-socket/pickup arm part of 
the machine, a fellow named Johnson, who went on 
to form the Victor Company in Camden. 
[2] Smith, Oberlin, “Some Possible Forms of the 
Phonograph,” Electrical World, 12, 10, pp. 116-

(Continued from page 10) 

117, September 8, 1888. 
[3] Readers likely remember that Poulsen also was 
inventor of the arc converter, used for years as a high-
powered transmitter by the U.S. Navy and that of 
many other countries, as well.  Most U.S. arc 
converters were manufactured by Federal T&T in Palo 
Alto, CA. 
[4] Lodestones are believed to occur as the result of 
passage of lightning-strike currents of thousands of 
amperes through shallow or surface ore formations. 
[5] Patent number 661619, November 13, 1900 (filed 
in Denmark in 1898). 
[6] Morse telegraphy could be transmitted much faster 
than accurate receiving would allow, especially in 
code, where familiar words were absent.  A method 
was therefore needed for easily recording the receipt 
of such messages, and playing them back immediately 
afterward, but at much slower speed. 
[7] Patent number 1640881, in 1927. 
[8]  Handily, at least, for the Göbbels propaganda 
machine.  

Even Sears-Roebuck got enthused by the magnetic recording 
popularity in the late 1940s.  Here is the Silvertone (by Colonial Ra-
dio Co.) combination radio-phonograph-wire recorder, the first ma-

chine to permit wire recording of shellac record material. 

Remember: 
RadioFrostFest at the National 

Electronics Museum, Linthicum, 
MD, January 19th. 
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T 
HIS piece was originally 
aimed at describing the 
difficulties e encoun-

tered (and resolved, by and 
large) when a restorer of old 
radios comes across a set that 
had already been “restored” at a 
much earlier time, and no longer 
conforms to the documented 
design elements available, like 
Rider’s, Sam’s or Beitman’s 
publications.  We might say the 
radio is now a hybrid, having 
some circuit features of the 
original, yet other sub-circuits 
are different, possibly resem-
bling those in some other radio 
make and model.  The usual job for today’s restorer is to 
try to restore the set to the original configuration, if that is 
possible, and to try to un-do the hybridization elements, 
especially if the radio’s value makes this worthwhile.  
 
 But, in the case here, involving a very collectable 
Grunow (latter-day General Household Utilities) Model 
550 “Smart Set” with attractive chrome-finish cabinet 
decoration, somewhere along the path the rationale that 
drove the original restorer to make radical changes in the 
circuit must have permanently tainted the radio.  I say this 
because  the modern-day restorer, MAARC’s Geoff 
Shearer, a long-time expert in restoration of collectables 
of all sorts, began to renew components of the former 
restoration aberrations, as well as those in the original 
Grunow circuit.  His rationale was that the original 
“restorer” who we do not know, but whom we willo 
henceforth call the “original hybridizer” had some of the 
replacement work fairly well laid out and accomplished, 
and to re-cap or replace a few resistors in that area 
seemed far easier than removing and re-routing wires and 
components in a carefully-planned orchestration of the 
restoring job. 
 
I have remarked in earlier restoration stories in my past 
about this sort of hybridizing of radios.  While in college, 
I worked at several jobs, to maintain tuition and room-&-
board solvency, one of which was repairing  privately-
owned radios and electronic instruments in the evening, 
while in daytime  repairing, building, and calibrating 
laboratory instruments in the college Physics and Chem-
istry  Departments. Often, late in the evening, one or 
more of the Physics Department lab instructors would 
came by for preparation of setups for the upcoming lab 
classwork, and would watch as I made repairs to some-

body’s radio or phonograph.  If it was 
either Cliff Pountney or Tom Martin, 
their comments were always the 
same: “Why don’t you repair those 
little 5-tube sets like we always do – 
if it isn’t just a tube replacement, 
then tear out all the old circuits and 
small components and install a good 
circuit, like the one in the RCA tube 
manual?  It’s faster and sure to work 
well.”  I admitted to them that it is 
often takes longer to nail down the 
radio’s problem than it does to make 
the repair, but I worried about the 
customer’s reaction to that method, 
which they are sure to find out about 
next time they take the radio in for 

any problem in the future. 
 
But here’s what Geoff had facing himself when he started 
the restoration of this very desirable Grunow Model 550.  
First, he noticed that the tubes were nearly all GT shaped 
octal-based tubes, meaning they were from the late 1930s 
or 1940s - only the rectifier, a 25Z5, was normal for that 
set’s year of manufacture. He also saw a number of loose-
ends of wires and components, meaning the set was tink-
ered with before he became its owner, or was never fully 
modernized in the first attempt.  The four tubes that were 
“foreign” to this model, all octals, had had new (in about 
1939-45) wafer-type sockets installed, using screws and 
nuts, rather than the original hollow-rivet mounting 
method. The replacement sockets were designed for metal 
tubes, since they had their pin-1 terminals enlarged and 
sporting a bent-over tab grounding that pin under the 
mounting screw.  (When I read this in Geoff’s e-mail, I 
immediately thought of Cliff or Tom -  had either of them 
got hold of this Grunow back in the late 1940s?)  Geoff 
first thought the whole chassis might have been swapped 
out many years ago with one that used the new tube line-
up that he now faced.  If so, what radio chassis was this? 
He referred to his “radio finder database” with the list of 
tubes that came in the set, and turned up a blank, with an 
“almost right” set being one by GE.  The tubes he found 
were 6SA7, 6SK7, 6SQ7, and 6K6GT, plus the original-
looking 25Z5.  The wiring of the audio output stage also 
seemed to follow closely the circuit for the GE model.  
The rest of the circuits seemed not to follow closely the 
Grunow, as shown in Rider, nor the GE radio, also shown 
in Rider. 
 
This was the state of things when Geoff wrote me for my 

(Continued on page 13) 

HYBRID RADIOS - HOW THEY HAPPEN 
BY ED LYON 

This is not the best reading for the radio restorer who is a purist, one who, in re-capping, for example, replaces 
burst Black Beauty caps with yet more Black Beauty caps - which also burst. 

Geoff Shearer’s Grunow 550, one of 
Grunow’s 1934 Smart Set radios. 
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ideas on what to do next. He was inclined to follow the GE 
diagram in Rider, since the output stage and some of the 
power (B+ and  heater string) stages seemed to be like that 
in the GE set, but the output tube, 6K6GT, was wrong, and 
I told him it probably had been a 25L6GT at one time, but 
had likely been hurriedly replaced with any output-looking 
tube, just to be able to say all tubes were there, for selling 
purposes.  That further biased Geoff’s thinking that it was 
a GE circuit, because 25L6GT is the type of output tube 
that the GE schematic calls for as well. Geoff’s problem 
was in the RF end of the radio.  It seemed to fit neither the 
GE circuit (which had a shortwave band as well as the 
broadcast band, and the original Grunow 550 did not) nor 
the Grunow circuit, and the local oscillator coil or trans-
former was seriously damaged, offering no help. 
 
Geoff did some additional searching through schematics 
and his own notes on past restorations, and found that a 
close match to what he saw remaining of the RF and local 
oscillator area was a Crosley Model  15.  It was also simi-
lar to many other radios’ circuits, but Geoff had worked on 
that model Crosley and knew it fairly well. Also, he had a 
four-terminal, two-winding local oscillator coil designed 
for the proper IF (455 kHz), just like the Crosley, so he 
followed the Crosley circuit for the front-end stages of the 
radio.  By hybridizing the Grunow, then, with both GE and 
Crosley characteristics. Geoff put the remaining required 
components in place and lo and behold, turned the Grunow 
into an All American Five, of the 300-milliampere-heater 
variety. All it needs now, is to tweak the alignment of the 
RF and oscillator circuits, to get it to work all stations, 
without spurious signal frequencies popping up in the 
broadcast band. 
 
In reviewing we should take a look at the original (c.1934) 
Grunow circuit and how it must have worked.  First, it had 
an unusual tube lineup: type 78 converter stage, 6F7 local 
oscillator and IF amplifier,  type 75 second detector and 
audio amplifier, type 43 audio output stage, and a 25Z5 
rectifier.  This is not an All-American Five, as it has un-
usual converter and local oscillator functions.  The first 
tube is the converter, and is a pentode, with the RF signal 
fed into the control grid and the local oscillator signal fed 
into the cathode, via a low-impedance secondary on the 
local oscillator coil.  This L.O. coil is a tapped winding, 
not in the Hartley oscillator format, as in the GE model 
Geoff looked at, but in a plate-fed format using the triode 
section of the 6F7 tube. This allows the cathode of that 
stage, which is also the cathode of the same tube’s IF am-
plifier stage, to be grounded to the B- bus.  The stages that 
follow are rather standard, the type 75 looking like an 
AA5’s 6SQ7, and the 43 being like a 25L6.  The person 
who “modernized” the radio, replacing all but the 25Z5 
rectifier’s tube sockets with octal wafer-types, and then 
had 6SA7, 6SK7, 6SQ7, and (probably) 25L6 tubes in-
stalled in them, was clearly making the set an All-
American Five.  As such, the Grunow’s original IF trans-
formers were already set up on 455 kHz, the usual for an 

AA5, so all the early restorer had to do was create a Hart-
ley-type local oscillator to replace the weird arrangement 
in the original Grunow, and for that he/she could have cop-
ied  the circuit found in any of hundreds of AA5 radios 
with that setup. 
 
 The ganged tuning capacitor looks like both sections are 
about the same size, meaning that it’s possible that the 
resultant AA5 radio might not find stations accurately lo-
cated at their advertised operating frequency spots on the 
radio’s dial, but the error there would be small, and proba-
bly unobtrusive.  At this writing, Geoff  has yet to align the 
dial calibration and adjust the tracking of dial and acual 
station frequencies. So it appears Geoff has completed the 
comversion or Martinization (named after Tom Martin, the 
fellow who first advised me to do this to all inoperative 5-
tube radios of the late 30s-early 50s era) of the Grunow 
550 to an AA5 configuration.  Was it the right thing to do?  
Well, there will always be a debate about that.  But Geoff 
was prodded along by finding partial circuit fragments 
pointing in that direction, and in a dozen or more circuit 
decryptions he was faced with fixing or rebuilding the 
bridge to the next AA5 fragment, or reverse all he had 
done and try to get the circuit components needed to re-
verse course and make the radio a true Grunow 550.  How 
Geoff found connections to the GE radio circuit and the 
Crosley 15 local oscillator, in lieu of a dozen other brands 
and models is not perfectly clear but is probably due to his 
long history of radio restoration, involving hundreds of 
makes and models each of which etches a neuron or two in 
the brain’s memory bank. 
 
I became involved through Geoff’s extensive e-mails and 
my questions provoked yet more e-mail messages, the gist 
of the sum of them yielding this article.  I wondered, all 
this while, how Grunow had come up with this model ra-
dio and its circuit details.  Grunow had its start (about 
1925-26)  as a triumvirate, of Bertram Grigsby, William 
Grunow, and a financial backer named Hinds [1], whose 

The surprise view of the Grunow 550 backside, 
with octal tubes - metal, no less! And in a 1934 

radio! 
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first products included horn speakers, some models having 
celluloid bells. Grunow was the most active of the trio, 
and he realized that socket-power was on its way, so he hit 
the market early (in 1927) with a battery-replacement unit 
that was socket powered, and branded “Majestic.”  The 
Majestic B-Eliminator was followed by many competing 
brands, but his worked well, was rugged, and cheaper that 
those by other well-known radio manufacturers.  GG&H 
made very good incomes from this source, but Grunow, 
seeing an end coming, as radios began appearing on the 
market powered by the power line, searched for additional 
things to manufacture, and settled on radios.  GG&H had a 
very basic, but reliable design put together by Radio Fre-
quency Laboratories, to which they married their power 
supply components, and arranged with Magnavox to em-
ploy a GG&H version of their dynamic loudspeaker.  Most 
of the competitors of name were still using the armature-
type speaker, and this Majestic arrangement produced a 
radio that was stable, rugged, reliable, and terrifically 
powerful, acoustically.  Demonstrations in major cities 
resulted in orders so large that they often swamped the 
company’s production line capacity. 
 
All this was happening in the 1929-1930 period, with Ma-
jestic (GG&H) making more on radios that anybody else, 
including the major producers, who were trying desper-
ately to catch up all of a sudden. They bought up failing 
factories to keep up with the demand, and when sales fi-
nally began to level off and decline, Grunow, the “boss” of 
the three, bought up a tube factory and began making 
tubes as well.  These also sold well for a brief period, but 
by 1933, things were getting desperate , even for GG&H, 
and the company began to disintegrate from the top down, 
with complications.  One such was Hinds pulling out and 
running; another was the sudden realization by Magnavox 
that their dynamic speaker licensing payments from 
GG&H had been way too low, and they sued to vastly 
raise these [2].  Just before the breakup,  GG&H had also 
bought into Grunow’s idea of making household appli-
ances, like refrigerators and stoves, but to do so, they had 
to buy a factory where these were already tooled and able 
to produce, so by 1933, GG&H was shackled with too 
much real estate and its costs, and not enough product 
selling, while Grunow, now fired from GG&H, bought up 
an appliance factory and continued making radios and 
appliances, without much profit margin, and sought to 
reverse the “cheapening” everyone else in radio was rush-
ing toward, and go for sophistication, instead.  He hired 
artists and industrial designers and they came up with a 
1934 line of radios called “The Smart Set.”  These had 
rakish Art Deco-styled front panels, usually featuring 
chrome-plated artistic motifs, and were not highly expen-
sive, but certainly looked so.  As a result, they sold well, 
even in 1934, when half the country was jobless.  But the 
common man, trying to appear better than impoverished, 
didn’t need a Smart Set radio every month, or even every 
year – one would do well for his lifetime.  So the market, 
very active for a year or two, soon began to falter, and in a 

 

few years Grunow, trading as General Household Indus-
tries, also failed. 
 
This Grunow Model 550 was one of the Art Deco Smart 
Set models made by Grunow during that brief foray into 
“sophisticated” radios, 1934-35.  Now we know of one 
that became hybridized into a Grunow-GE-Crosley 
Model 1, starting sometime in about 1940, and completed 
in November 2019, a record 80-year gestation period. 
 
End notes: 
[1] Alan Douglas, Radio Manufacturers of the 1920s, Vol 
2 “Majestic” section. 
[2] Magnavox, having failed, market-wise, to make a 
success of their “one-knob tuning” feature, saw the re-
markable success of the Majestic radios, and realized the 
Majestic was simply another TRF radio if it didn’t have 
the Magnavox-designed moving-voice-coil dynamic 
speaker, but with it the public couldn’t seem to get 
enough of these Majestics.  So it was time to cash in their 
markers, so they went after GG&H and all the others, 
large and small, who used the same speaker type.  
 

Underneath the Grunow chassis was a strange, in-
complete amalgam of old and new parts, some from 

the 40s and some from the 21st century. 

MAARC members and friends were sad-
dened this past month to hear of the passing 

of veteran MAARC member and author, 
Leigh Bassett.  Leigh had teamed with Ray 

Thompson, MAARC’s Atwater Kent author-
ity in writing memorable Breadboard arti-
cles, and he was an early Radio Age editor 

as well. 
We wish his family and friends our sincere 

condolences. 
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Antique Radio Repair :   30 
years experience in repair of 
antique radios and tube equip-
ment.  Reasonable Rates.   Jay 
Forbes, 21128 Stonecrop Pl, 
Ashburn, VA, 20147. 703-729-
9432. Email: jfradio@aol.com; or 
web: www.jfradiorepair.com 
 
For Sale: 
 Photocopies of DOD publication 
on tube tester Models I-177, I-
177A, I-177B, and socket adapter 
MX-949/U (the external plug-in 
unit for testing transmitting and 
other tubes with sockets not in the 
I-177). 20-page 8.5 x 11 document 
contains instructions for these tube 
testers and the adapter, schematic 
and other info, and test data for 
many more tubes than are listed in 
the small book in the lid. $8 
postpaid in U.S.A. All proceeds 
benefit the Museum. Check 
payable to NCRTV Museum--mail 
to NCRTV Museum, PO Box 1809, 
Bowie, MD 20717. Or, order at 
ncrtv.org and pay via Pay Pal. 
 
 

Wanted: 
Geiger Counter aficionados – I 
would like to correspond w/ 
members interested in 40’s to 50's 
vintage Geiger Counters. I’ve 
managed to repair a couple of ‘em, 
including one made by HEATH, and 
would be pleased to discuss the trials 
and tribulations encountered. Please 
e-mail, snail-mail or telephone! 
 
Stephen Imms  
6035 E. Pine Crest Ct, Cornville, AZ 
86325; 928 852 0881; Email 
steveimms@cableone.net 

 
 

 

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

WANTED: 
Wanted: Audio magazine January 
1987, any condition. Cash paid. 

ALSO 
I need info on the Howard radio 
shown in this illustration from the 
July 1998 issue of Radio Age: 

 Thanks -- 
John Okolowicz, (215) 542-1597, 
john@grillecloth.com.  
 

Sale: 
I have been making solid state bal-
lasts for the past 8 months now. Built 
on a glass epoxy circuit board and 
built into a JFD ventilated metal bal-
last housing. Pilot light(s) protected 
from in-rush current with Zener Di-
odes. Have versions available for 
common 4, 5 and 6 tube circuits. See 
basic write up on my web site page: 
www.oldradioparts.com 
Click on Radio Parts then click on 
ballast tubes.  Gary Schneider 
[e-mailto:gbsptop@aol.com] 
 
 
Wanted:  Any info on Hickok TS 
or Stark Teaching Systems (TS) 
Model 435 Low Voltage Power 
Supply.  Thanks. 
M a r v i n  M o s s 
<mmoss@mindspring.com> 
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MAARC Your Calendar! 
 

Sun, November 15 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions.  Tailgating at 10:30, 
meeting at 1:00 pm. Program: David Rossetti, “Car 
Radios;”  Display: Early FM tuners. 

Sun., Dec.15 MAARC meeting at the Sully Station Community Center, 
See p.15 for map and directions.  Tailgating at 10:30, meeting 
at 1:00 pm. Program: Ed Lyon, Testing transistor radios; 
Display: Early portable TVs. 

Sun., Jan.19 RadioWinterFest, at the National Electronics Museum, 
Linthicum, MD, map and details of this event 
forthcoming. Watch your e-mails from John Begg!!! 

 

Sun., Feb. 16 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions.  Tailgating at 10:30, 
meeting at 1:00 pm. This is the annual SUPER SHOW-’N’-
TELL meet.  Bring something amazing to display and 
describe.  Show-’n’-Ask is always welcomed. 
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