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BY ED LYON 
Back in 1995, this author wrote a two-part series (May and July issues of Radio Age, page 1 in both issues) on 
"Stereophonic Sound." The articles outlined the history of stereo, and showed how various forms of stereo-
phonic broadcasting and recording were accomplished. Some of the techniques were heroic, and resulted in 
very nice pieces of home and professional audio equipment, as we will see in this piece. 

I N this series, it seems that we have worked out 
methods of power amplification of signals, and the 

presentation of these amplified signals to their 
loudspeakers. The general emphasis has been that the 
most straightforward and flexible way to make the 
signals yield the most lifelike sound quality is to keep 
the power amplifier as linear as possible throughout 
its power capabilities. This 
may be in direct contrast to 
some of the things being 
done recently in power 
amplification for specialized 
purposes, like in popular 
concert bands and especially 
guitar amplifiers. 

In these applications, 
overload of the power 
amplifier is expected a good 
percentage of the time, and is 
the source of sought-after 
distortion as a way of 
obtaining special audio 
effects. In such applications 

not much of what we covered has relevance, except 
as a general reference on linear amplification, 
whether by tubes or solid state devices. 

By keeping the power amplifier linear, the user can 
concentrate on treatment of the loudspeaker, its 
enclosure, and the sound theater (or wherever the 
audio system is located) to get the most realism out 

of the output transducer part 
of the audio system. The 
only job remaining, then, is 
to adjust the responses of the 
circuit that connects the input 
transducer (microphone, 
phonograph cartridge, tuner, 
or tape playback head, etc.) 
to the power amplifier, to 
compensate for the response 
biases embedded there by the 
recording or broadcasting 
system. 

In ordinary monophonic or 
(Continued on page 3) 
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Radio Age were separate publications. 

Subscription to Radio Age begins with the next available issue 
after the membership application and dues are received. Dues 
are $20 per year in the US, $30 in Canada, and $45 elsewhere, 
all payable in US dollars. Two-year, three-year, and life 
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MAARC MONTHLY MEETINGS. MAARC is currently 
seeking a new meeting place. The July, August, and September 
meetings will be held at the Davidson Family Recreation Center 
in Davidsonville, MD. Best routing is: US 50 to MD 424, then 
south to MD 214 (Central Ave.), then west only 0.6 mile to 
slight left onto Queen Anne Bridge Rd. Then 1.1 miles to the 
Rec. Center on your left. 

Map — Davidsonville Family 
Recreation Center ( not to scale) 
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(Continued from page 1) 

one-channel broadcasting and recording, this was the 
standard way of making one's audio system most 
useful and most enjoyable to use. But, starting in the 
1950s, and then much more seriously in the early 
1960s, stereo came along, stumbling at first, and then 
with sudden maturity in the 1960s, and some of these 
notions had to be adjusted, in the interest of economy 
and expediency. The true-to-life quality of stereo was 
compelling, and everyone who had painstakingly 
built, bought, or stole a good audio amplifier system 
now had to conjure up another matching one for the 
other stereo channel — or give up on the old one and 
get a modern two-channel system. 

Stereo Recording 

Stereo recording started out with disk phonograph 
records using several competing methods of obtaining 
two channels of sound, and, as the 1995 Radio Age 
articles described the history of it, led the way to our 
most current method, the Westrex "45-45" system of 
October 1957. This method actually had been 
developed by Alan Blumlein at EMI in England in the 
1931-33 period, and lay dormant until Western 
Electric revived interest in it five years later. In this 
method of recording, the cutting stylus that makes the 
record groove can be directed to move downward 
(cutting deeper into the record surface) and to the left 
or upward (more shallow) and to the right by one 
signal, and in the orthogonal direction by a separate 
signal. In stereo recording, the two separate signals 
are those coming from the left and right microphones 
or channels of sound. Fig. 1 shows the recording 
stylus geometry. Since both channels move the 
cutting stylus left and right, and both also move the 
stylus deeper or more shallow into the record disk, it 
might appear that there is undesirable mixing of the 
signals. In fact, mixing does occur, such that the 
resulting lateral motion of the stylus finally represents 
the sum of left- and right-channel signals, while the 
hill-and-dale motion of the stylus represents the 
difference between left- and right-channel signals. 
Thus, any signal that was created by audio vibrations 
that were common to both channels (say, instrument 
notes by musicians located midway between the two 
[left and right] microphones) results in side-to-side 
(lateral) groove cutting, while difference signals 
(those resulting from audio vibrations that favor one 
or the other mike) result in depth modulation (Edison-
style) of the groove. A standard mono record player is 
sensitive only to the side-to-side motion of the 
cartridge needle, and so it plays back the sum signal, 

namely that which would have been picked up by a 
single centrally-located mike. 

Mounting block 
(clamping and damping) 

Ceramic bar 

Yoke 

Leads 

Clamping block 

Silver electrode 

Stylus arm 

Stylus 

Figure 2. Typical stereo pickup for phonographs. 
This unit has ceramic piezo-electric bar transduc-
ers to convert stylus motion into electric voltage 

But the stereo playback system uses a special phono 
cartridge, one that has two pickup sensors, each 
mounted at 45-degrees to the horizontal, exactly as 
did the Westrex record cutter back at the recording 
studio, as in Fig. 2. These two orthogonal sensors 
pick up the left and right channels that were originally 
recorded, and directs each to its own amplifier and 
speaker. If the speakers are separated about like the 
original microphones were, the sounds acquire depth 
and directionality, as in the original studio or concert 
hall. More or less. So, with this form of record-
groove modulation, at least the system is compatible 
with both mono and stereo playback systems. The 
disk phonograph record was ideally suited for such a 
two-channel compatible scheme, because it has 
differing noise and linearity characteristics for lateral-
and depth-modulation schemes. The side-to-side 
motion of the stylus, upon recording, has a relatively 
linear force-versus-motion characteristic, whereas, the 
depth modulation motion is distinctly non-linear, it 

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

taking far more pressure difference to dig deeper than 
to dig shallower, mainly because the groove is V-
shaped, and digging deeper also makes the groove 
wider. Therefore the difference signal will have less 
inherent quality than the sum signal. 

Studies by Harvey Fletcher (Bell Labs) and Harry 
Olson (RCA) showed that the stereo effect is quite 
limited in frequency response, being less important 
for very low audio frequencies, and for all higher 
frequencies. The stereo effect, it appears, is confined 
to a band from about 200 or 300 Hz to somewhat less 
than 3000 Hz, and so the limitations in quality in the 
difference channel in phonograph records is not 
critical, and does not detract from the overall quality 
of the recording. What is important, however, is the 
sum channel, which depends only on side-
to-side motion of the stylus, and that 
motion is relatively linear in the recording 
process. 

Linear with what, you ask. Well, not with 
anything, entirely, is the answer. Recording 
engineers tried, initially, to make the 
groove deviation directly proportional to 
the sound pressure that struck the 
microphone (or, really, in the beginning 
when we had acoustically-powered 
recording, struck the stylus diaphragm). 
But this led to very limited recorded 
frequency response. A given sound 
pressure at all frequencies causes a given 
stylus displacement, but the peak stylus 
speed has to increase with the sound 
frequency, to the point that the speed 
cannot be maintained. The reason this 
high-frequency motion fails to stay linear is 
heat build-up and driving power 
requirements, which become excessive. So 
the overall amplitude (at all frequencies) is 
reduced until the high-frequency part of the 
sound spectrum is within the capability of 
the recording head, reducing the overall 
signal to noise ratio. Record noise over the 
whole spectrum, especially the low 
frequencies, now dominates. 

frequency signals are at very high amplitudes and 
high frequency signals are at low amplitudes. The 
difference is so great that when the high-frequency 
signals are recording satisfactorily, at the low-
frequency end of the audio spectrum the groove tends 
to deviate so far as to break through to the next 
groove, causing repeats...-ing repeats...-ing repeats. 
Keeping the system gain at just the point that the 
orchestral sounds do not over-modulate the groove at 
low frequencies yields far too little groove 
displacement at high frequencies, resulting in the 
recorded treble sounds being unheard over the normal 
hiss and noise. What works is to use constant 
pressure at low frequencies, and constant velocity at 
high frequencies, with a bit of added high-frequency 
up-slope, called pre-emphasis.. 

+10 

+5 

o 
db 

• 

..-. 0 

— 
Q;1--

:se 
,•<, 

r.   
—. F.I.4.1. 7 ,Pn, 

No  

E.1.1 1. Stud,. Specéor Rtcorengs 

0  Oca II, 

, 0 15.SX. Tronseroptlen 

100 1,000 'Ore° 

Frerivency (F/1) FIG.17.14 

Fig. 17.14. Recording characteristics used by all English, Australian and the majority 
of European record manufacturers for 78 r p.m., together with R.B.C. transcriptions. 
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Figure 3. Typical European (top) and American (bottom) pho-
nograph recording response curves showing a coarse obedi-
ence to the ideal of constant pressure crossing over to con-
stant velocity, then getting added boost (preemphasis). 

Okay, then, mused the engineers, let's make the 
groove modulation linear with sound velocity, instead 
of pressure. Now, sound velocity is the slope of the 
sound pressure waveform, so that with constant 
velocity imposed on the signals to be recorded, low 
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The end result is that records have always been made 
with an official crossover at which frequency the 
recording method changes from constant amplitude 
(pressure) to constant velocity. The problem is that 
every record maker has a different idea about where 
the crossover should be. That is why record playback 

(Continued on page 5) 
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(Continued from page 4) 
preamplifiers have all those spectrum-shaping switch 
settings, labeled RIAA, RMA No. 1, RMA No.2, 
RCA, Columbia, FFRR, and all the rest. The most 
popular crossover frequencies are 250, 300, 350, and 
500 Hz, and additional pre-emphasis of frequency 
response for higher frequencies was instituted as 
recording equipment improved, and finally almost 
resembles the original concept of constant amplitude 
(pressure) recording, but not quite. The usual 
recording response curve shapes are shown in Fig. 3, 
which compares European (upper) and various U.S. 
(lower) recording manufacturers' practices. 

Figure 4. GE variable reluctance phono pickup 
cartridge ( left), which took interchangeable styli 
for 78s and 33-1/3 records, and an equivalent 
European turn-over cartridge. 

These are the response curves used to cut the record. 
The job at playback is to reverse the process to 

produce the level response desired for overall 
amplification, possibly adjusted for the room or 
theater size employed, or for personal preference as to 
overall frequency response. It all starts with the 
phono cartridge (or pickup) employed in the playback 
system. Most magnetic pickups yield an output 
voltage proportional to stylus velocity, quite naturally, 
whereas crystal and ceramic pickups have output 
responses that are proportional to stylus amplitude. 
Other techniques include strain-sensitive pickups, 
capacitive pickups, eddy-current-response pickups, 
and magnetostriction types. At times other methods 
were tried, such as optical (now made quite feasible 
through the use of laser diodes) schemes. Each type 
of pickup requires a somewhat different electrical 
network in the preamplifier to equalize the overall 
response, that is, to restore the linearity with 
frequency that had to be distorted to obtain useful 
recorded frequency spans. 

One of the all-time favorite phono pickups for both 
monaural and stereo records was the GE variable-
reluctance cartridge (Fig. 4). GE published a 
standardized preamplifier circuit for the unit (Fig. 5), 
and nearly every audio engineer in the country ended 
up building these preamplifiers by the dozens. Some 
high-end amplifiers had labeled equalization switches 
for adjusting the overall response to match published 
manufacturers' recording curves, while others gave up 
on the whimsy of the many recording standards, and 
provided overall bass boost/attenuation and treble 
boost/attenuation controls for the user to experiment 
with. The amplifier manufacturer hoped the user 
would adjust the bass and treble controls to match the 
various recordings' recommendations, but most 
people intermixed various records on the changer and 
set the controls for the first record, then let it play all 
the records. 

(Continued on page 6) 

FOR THE RECORD 

The September 2007 meeting of the Mid-Atlantic Antique Radio Club was held on the 16th of September at 
the Davidsonville Family Recreation Center. The presentation was a continuation of the restoration videos 
that have been well received. This date there were about 52 members present. The auction was spirited, and 

yielded very nearly $200, of which $ 118 was from donated items, and $81 was from commissions. 

The October meeting was held at the same location on October 21st, but this was the annual RadioFallFest. 
Approximately 175 members and guests were treated to the biggest fall antique radio meet seen since the old 
meets at the Lyon Farm. There were about 60 or 65 vendors in the lot, and the 122 cars there were parked all 
over the old Nike site. The auction was positively massive. At press time Domi had not finished tallying the 
number of lots, and the absolute totals, but it looks like the club secured sufficient revenue to keep the present 
meeting site plus the Northern Virginia site for another year, at the very least. 
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Figure 5. GE variable-reluctance pickup preampli-
fier, from GE tube manual. Many versions of this 
famous preamplifier called for the 6SC7 tube, in-
stead of the 12AX7. DC was often used for the 
heater, to reduce hum pickup. 

(Continued from page 5) 

Magnetic tape recording, on the other hand, came 
along in this country during and after the stereo 
business had started, and never tried to become fully 
compatible, mono-to-stereo. As a result, stereo tape 
recordings were made in several formats in the earlier 
years of tape recorders. Since magnetic tape pickup 
heads all operate on velocity response, tape playback 
compensation changed very little for different record 
makers, varying only when the playback heads were 
replaced or upgraded. The first home tape recorders 
used 1/4-inch tape, and a single full-width track, of 
course being monaural. Magnecord soon (about 1956 
or 57) came out with their PT-6BN tape deck that 
used half-width tracks, but had the left and right 
channels staggered on the tape, this being done to 
reduce crosstalk between the magnetic heads. This 
made their tapes incompatible with other brands of 
recorders, like Pentron and Brush, who used half-
width tracks but in-line left- and right-channels. 

With continual improvements in tape head design, the 
channel widths got smaller and smaller, resulting in 
quarter-width tracks with left- and right-channels 
using alternate tracks, e.g., tracks 1 and 3. Then, after 
the tape had played, it could be turned over swapped 
between the supply and take-up spoolers, and played 
"on the other side," like phono records. When run 
through the playback head backwards, what had been 
tracks 4 and 2 became tracks 1 and 3, again. This 
same track arrangement was later used in 1/8-inch 
wide tapes packaged in cassette form. The dramatic 
reduction in magnetic pickup head size allowed not 

Tape 

pickup coil 

Figure 6. Schematic drawing of a magnetic tape 
recording or pickup head, showing the tape 
(edge-on) moving past the magnetic gap. The 
smaller the gap the higher the upper playback 
frequency limit, for any given tape speed. 

only such width compression but also resulted in 
much smaller air gaps in the magnetic head, itself, 
thus permitting significant reductions in tape speed 
past the head. The head gap, shown schematically 
in Fig. 6, is crucial to obtaining high audio 
frequency response from the tape recording. 

The magnetic tape contains a series of magnetized 
ferrite particles that have their polarities and 
amplitudes set by the program material that was 
recorded on the tape. Then, as the tape is drawn 
past the pickup head shown in the figure, these 
magnetized particles induce voltages in the pickup 
coil. The output signal from the pickup coil depends 
on the speed at which the magnetic field at the gap 
changes, owing to the motion of the tape. For low 
audio frequencies, the change in magnetic field 
across the gap is quite slow, so the playback signal 
will be low in amplitude. At increasing audio 
frequencies, the magnet field changes more rapidly, 
so that the output from the coil is greater. Finally, at 
a frequency that rises further, approaching that at 
which the gap represents a full wavelength of the 
magnetic field, the output from the coil suddenly 
plunges to zero. This is the upper cutoff frequency 
of the playback head. Note that it could be 
increased (for real "hi-fi") by increasing the tape 
speed or by decreasing the gap width. 

Early tape heads had gaps that approximated 1 mil 
(0.001 inch) in width, permitting playback of 
signals up to almost 7500 Hz in audio frequency at 

(Continued on page 7) 
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(Continued from page 6) 
7.5 inches per second tape speed. This allowed a 28-
minute recording on a 1000-foot tape. This audio 
frequency, although mediocre by today's standards, 
was considered quite good in the early- to mid- 1950s. 
Then, Brush, for one, began using gold foil in the 
magnetic gap, and pressed the gap closed on the foil, 
getting about 0.0005-inch net magnetic gap as a 
result. This allowed reaching about 14-kHz audio 
frequency at the same tape speed, considered 
phenomenal. By the late 1960s, playback heads were 
being made with evaporated quartz in the gap, 
yielding 0.0001-inch net magnetic gaps. This 
allowed reaching high audio frequencies ( 12 kHz) at 
1-7/8 inch per second tape speed. 

More and more total playback time and/or channels 
of sound could be crowded into a given total area of 
tape medium, as a result of the improvements in 
miniaturization of the tape recording and playback 
transducers. Reel-to-reel tapes, usually on 1/4-inch 
medium, gave way to the 8-track system that had two 
channels of sound, stereo left and stereo right, being 
played on tracks that were 4 tracks separated, say, 
tracks 1 and 5. The head could be stepped sideways 
across the tape, thus playing back tracks 2 and 6, 
instead, or 3 and 7 or 4 and 8 for the left and right 
channels. Fig. 7 shows many "standard" tape track 
arrangements used to capture stereo. In the 8-track 
scheme, the tape was "endless," being pulled from 
the reel from the inside, drawn over the heads, then 
returned to the reel on the outside. Actually, it was 
not endless, but spliced together into a loop, with a 
metal foil strip marking the splice. When this foil 
passed over a sensor, it signaled the end of the 
program selection, and in automated players 
advanced the heads one notch across the tape, thus 
extending the playback time. 

A similar system (in either monaural or stereo) was 
used in cartridges (called "carts") in broadcasting, to 
carry music, commercials, and other program 
material. The advantage was that they never had to 
be rewound, and would advance to the marked spot 
(the foil splice), after each play, thus being cued for 
the next use. As the compression of sound quantity 
on a given tape area continued to increase, the quality 
leveled off, and began to decrease. Microscopic 
defects in the magnetic medium now were significant 
in terms of head gap and track width, and started 
showing up as noise speckles. When master tapes 
were required, as in recording studios, not only were 
high quality magnetic media used, but they were 
large tapes, usually 1/2-inch in width, drawn by special 

speed-stabilized drive systems, and using special 
magnetic heads having relatively wide gaps, for 
increased signal-to-noise, running at 15 or 30 inches 
per second tape speed. For stereo recording, these 
master tapes had up to 8 tracks across the 1/2-inch 
tape, one of which was usually used only for timing 
and cueing, the other 7 recording the outputs of 7 
separate microphones and instrument pickups. The 
job of the recording engineers and arrangers was to 
combine the outputs of the tracks to produce the best 
two-track (left and right) sound they could, for 
commercial sales on cassettes, 8-track carts, and reel-
to-reel tapes, as well as phonograph disks. 

Figure 7. Some common tape track channeling 
methods in use for stereo and quadraphonic re-
cording and playback. 

But the real problem with commercial magnetic tape 
recordings was that they had to be made individually, 
since the tape had to be accessed linearly, instead of 
being pressed in one fell swoop by a precision vinyl 
press, as in disk phonograph records. This was the 
same problem encountered by Edison in his cylinder 
records. Thus we never saw tape recordings that 
were made by the millions as in records. Tape 
recording machines were developed that sped up the 
recording process and ran several tapes through the 
recording process at one time, but it was still an 
expensive process. Their other commercial problem 
was that they could be copied so easily by the 
consumer, another factor that limited sales. 

Broadcasting 
Stereo broadcasting had been tried in AM, FM, and in 

(Continued on page 8) 
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(Continued from page 7) 
hybrid schemes, but had always been used in a way 
that sent one channel out to the listeners on one 
medium, and the other channel on a different 
medium, or on a different frequency, and so none 
was compatible with monaural systems. 
Meanwhile, in the early days of high-band FM (the 
present band, 88-108 MHz, adopted in 1947), 
broadcasters had obtained permission to send 
auxiliary messages buried in their broadcasts, and 
transparent to the casual listeners. Commercial 
listeners who subscribed to the service had special 
circuits added to their FM radios that extracted the 
special messages and played them. For example, an 
FM broadcaster could be transmitting soft elevator 
music with commercials after each musical 
selection, for both the home and for department 
stores. In the stores, only the commercials that 
pertained to that store would be heard on the PA 

system, because each commercial had a precursor 
code transmitted on the hidden signal, and that code 
would trigger the selected stores to un-mute the 
commercial that followed. 

The "hidden" signal was modulated on a ultrasonic 
(near 50 kHz) tone, in turn modulating the broadcast 
carrier. The tone couldn't be heard, but tuned 
circuits in the special receiver picked it out and 
demodulated it, where it could be used to flip relays, 
instruct, via voice messages, or any number of other 
useful things. The FCC didn't like this exploitation 
of the broadcasting system, but allowed it, on an 
experimental basis at first, then, with some 
trepidation, commercially. This subcarrier scheme 
suggested a way of sending stereo broadcasts, and a 
number of stations were licensed to try it out. The 
trials lasted for a year or more in some markets. 
Finally, the FCC recognized the advantage of the 
FM stereo method, in which the sum of left and 
right channels modulates the FM carrier in the 
normal fashion, and the difference signal modulates 
the subcarrier, much like the hidden messages used 
in commerce. The subcarrier signal is far inferior to 
the main carrier signal in FM, but, as in stereo 
phonograph records, the difference signal needn't be 
truly hi-fi, because it is only needed to define the 
perceived differences between left and right 
channels, and these are significant only over a 
limited audio frequency range. 

One of the favorite ways of introducing FM to the 
public was by way of FM tuners that played through 
audio amplifier systems, either as part of quality 

AM radios, or as stand-alone hi-fi ensembles. Of all 
the tuners sold in the late 1940s, the Meissner 8C was 
probably the favorite, even though it cost more than 
its closest competitor, the Pilot 601 "Pilotuner." It 
was far simpler than most of the quality FM circuits 
then being put into console cabinets by the same 
manufacturer, Maguire Industries. Most of the high-
end FM circuits used Armstrong's recommended 
methods, including full limiters and FM 
discriminators (as detectors), then followed it with 
good-quality audio amplifiers. But both the Meissner 
8C and the competing Pilotuner used the cheaper 
RCA FM detector, the so-called ratio detector. The 8-
tube Meissner used an unusual circuit to convert the 
88-108 MHz FM spectrum down to the common IF of 
10.5 or 10.7 MHz. Using "UHF" tubes developed 
during the war for radar, Meissner employed double 
conversion, first converting the FM band down to a 
variable IF of 38.75 MHz to 48.75 MHz, this signal 
being tuned by one gang of the main tuning capacitor. 
This signal was then converted, again, by the same 

local oscillator (which tuned from 49.25 MHz to 
59.25 MHz), and then conventional fixed 10.5 MHz 
IF amplification and detection followed. 

On the other hand, the Pilotuner struggled along with 

standard AA5 AM broadcast-type miniature tubes, 
like 6BA6 and 6BE6, and managed to get them to 
work sufficiently well to make the little 5-tube tuner 
work, nearly all the time. For example, the 6BE6 

refused to oscillate until Pilot engineers isolated the 
heater from the usual heater wiring for the other 
tubes, using RF chokes in the heater wiring. Our 
Physics Department at college (in Cleveland) had 
both tuners, and we used the Meissner for the office 
complex and the Pilotuner for the big electronics lab, 

just for background music. Both tuners drifted as 
they warmed up, but the Pilot would not work at all 
above about 103 MHz until it was warm. As lab 
assistants (and later as lecturers in physics), we 
experimented with both, getting them to accept a 
subcarrier amplifier and detector circuit so we could 
switch off commercials for the two stations (WTAM 
and WERE) that carried music with command/control 
subcarriers. The Pilot could not support any more 
tubes, so we gave up on it and got the Meissner to 
work well at this new task. Much later, in Lanham, 
MD, when experimental FM stereo began, I 
reproduced the subcarrier amplifier and detector in a 
Meissner 8C that I picked up in a yard sale for a 
dollar, and got it to separate out the difference signal. 
I sent the sum signal and the difference signal to my 

audio preamplifier box, where I added the resistor-
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(Continued from page 8) 
capacitor matrix that would combine these signals to 
yield left and right signals, each properly 
compensated for the broadcast preemphasis. But 
then I had to build another main audio amplifier so I 
could have real "stereo." Today, FM stereo is 
obtained with no effort at all, using modern 
integrated circuits that can work upwards of 75 to 
100 transistors on a silicon chip the size of a single 
resistor in those old Meissners. 

There was actually some serious effort in the 
direction of AM stereo. RCA, never a fan of FM 
(because FM had at one time robbed RCA of their 
precious VHF TV Channel One), seriously developed 
a true AM stereo system in 1959. As in FM stereo 
and phonograph recording stereo, RCA's AM stereo 
used the sum and difference method, sending the sum 
of left and right channel signals to the main AM 
modulator, so that people with old fashioned 
monaural AM radios would hear the whole (left plus 
right) program. The station chosen for this 
experimental stereo broadcasting was the NBC outlet 
in New York, WNBC, at 660 kHz. (This was 
originally WEAF, the Western Electric station.) For 
the difference signal (left minus right) RCA used FM, 
having a very low deviation, only 1 kHz. The FM 
signal began as a 110 kHz carrier, narrow-band 
frequency-modulated by this difference signal; then 
this signal was sent through a six-fold frequency 
multiplier to form the station carrier, at 660 kHz, not 
quite so narrow-band modulated. The main sum 
signal, meanwhile, had to be delayed somewhat, 
before being used to AM-high-level-modulate this 
"carrier," because of the accumulated delays in the 
FM side of the transmitter. The quality of the overall 
result was relatively poor, compared to FM, and the 
extraneous noise, commonplace in AM, took on a 
strange character, seeming to burst from different 
directions from the listener's aspect. The competing 
forms of AM stereo were no better, and most were 
worse. In any form of stereo broadcasting that 
requires FM as a carrier modulation format (and in 
FM stereo both the sum and difference use frequency 
modulation, while in RCA's AM stereo, only the 
difference signal used FM) linearity of the audio 
signal with frequency is secured by the simple pre-
emphasis/de-emphasis circuit. In the transmitter, 
high frequencies are pre-emphasized in an R-C 
circuit, and in the receiver, the effect is canceled by a 
complementary R-C circuit. The difference between 
what is done here, versus what the phonograph 
recording people did (and both for the same purpose, 
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to improve the signal-to-noise ratio at higher audio 
frequencies) is that the broadcasters had to comply 
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Figure 8. Just one of the many playback re-
sponse curves for phonograph records. This is 
the RIAA curve plus standard de-emphasis. 

with FCC-monitored standards, while the recording 
people were at the mercy of their own marketeers. 
Thus a single standard resistor-capacitor pair in any 
FM receiver will work for all FM broadcasts in the 
country, while preamplifiers for phonograph record 
playback should have different frequency-leveling 
circuits for each recording curve, and there are at least 
six such curves, one shown in Fig. 8. 

The audio purist wants to know how each recorded 
piece of music was captured to its medium, and how 
his playback equipment treats it, so that he will 
reproduce, exactly, what was originally recorded. 
This is a tough job. First, the microphones used 
originally have to be known, and their responses 
measured or recorded. Then the amplifiers and their 
settings have to be known, and finally, the response of 
the recording method has to be known. And I 
suppose it's a bad thing if it is found that two different 
microphone types were used originally, maybe a 
velocity (ribbon) mike and a dynamic or ceramic 
mike. One responds to sound wave velocities and the 
other to sound pressure. Their responses are 
inherently different, and if they were mixed together, 
it is nearly impossible to recapture the overall 
response characteristic. 

Personally, I adjust my preamplifiers until it sounds 
right, and probably not always the same way, either. 
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THIS journal has carried a number 
of articles, especially in the audio 

amplifier field, that stressed the values, 
and sometimes the problems, 
associated with negative feedback. 
This is the type of connection in an 
amplifier that feeds some of the output 
back into the input, but not in the way 
Edwin Armstrong discovered it in his 

amplification-boosting "regeneration" scheme, but in 
the opposite sense, that is, in a direction that reduces 
the amplification. The objective of this negative 
feedback is to reduce the distortion of the signal that 
might otherwise be produced by imperfections in the 
amplifier. Harold S. Black of Leominster, MA, is 
often credited with inventing negative feedback in 
electronic amplifiers in 1927. 

But we wondered who actually was the first to 
actually understand and put negative feedback to use 
in electronics. Digging around in patent literature, 
we ran across U.S. patent 1,723,719, by Stuart 
Ballantine, applied for in January 1923, in which he 
used feedback that he could switch from positive to 
negative. He described that in the negative feedback 
connection the purpose was to reduce distortion in 
the detector stage of a receiver that also employed 
reflexed stages to conserve the number of tubes 
required. He generalized the application to include 
any tube amplifier to reduce or eliminate any 
distortion in the amplification. 

Anybody find any earlier negative feedback 
application? 

W E received many comments, mostly positive, 
about the Crosley theme planned for 

RadioActivity 2008, and about the Crosley articles in 
the September Radio Age issue. Among the 
comments were several inquiries about obscure 
Crosley radios and other products, including the 
READO, Crosley's answer to John V.L. Hogan's and 
RCA's facsimile machines. Crosley's READO was 
supposed to replace newspapers in the home and 
office by allowing subscribers to receive the 
nighttime broadcasts of facsimile, and print out 

whatever news articles they wished, most broadcasts 
starting with some sort of index of what stories were 
available on the fax system. Remember that there 
was no way for the subscriber to preview the story 
before printing it out on the READO fax machine. 

The READO had its start in the 1937 period, when 
Crosley (and others) began sending programming 
plans and data via facsimile from offices and studios 
to transmitting facilities, and vice versa, usually at 
night. This was being done under an experimental 
arrangement with the FCC. By 1939, Crosley had 
placed facsimile receivers, resembling table-top 
radio-phonographs in size, in about 50 homes, a 
prerequisite for an FCC license to send facsimile 
messages. After WLW signed off at night, it would 
come back on and was used to distribute fax 
messages to those who needed them. The method 
used was the basic Finch system that employed a 
carbon-backed coated paper roll that was "written 
on" by a moving stylus that swept repeatedly across 
the paper as the paper inched forward, very slowly. 
When dark spots were to be written, the stylus 
received voltage signals from the receiver, and 
caused the coating to be removed at the point of 
contact between the stylus and paper. This is 
somewhat similar to the Teledeltos system used by 
Brush in their paper chart recorders, made after the 
second World War. 

Powel Crosley claimed he read the morning 
"papers" at breakfast every morning, direct from his 
own personal READO machine. Others, namely 
Western Union and RCA also had facsimile 
machines capable of commercial use, for sending 
news pictures and text and for order wire 
communications among broadcasters, all using 
overnight transmitting periods during which normal 
broadcasts were suspended. READO was different, 
though, aimed at the home and casual radio listener. 
But the timing of READO was all wrong, coming 
into use just as RCA was cranking up the television 
rhetoric. Television promised nearly all that 
READO could offer, and much more. 

Much later, in the immediate post-war period, John 
V. L. Hogan experimented with facsimile sent as an 
FM subcarrier signal, much like FM stereo left-right 
difference signals, on New York's hi-fi station, 
WQXR. His facsimile method was entirely 
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different, though, using a roll of paper that was pre-
moistened with colorless ferrous pyrochatecate 
solution. When electric current is passed from a 
spiral stylus on a drum (under the paper), through the 
paper, to a sharp blade touching the top of the paper, 
the ferrous salt oxidizes to a ferric salt, which is 
black. As the paper is drawn through the slit between 
the spiral cathode and the knife-edge anode, the 
pattern of current through the paper can be made to 
"paint" pictures and text on the paper. The spinning 
drum with the spiral anode, of course, makes the 
linear sweep or raster, and the knife edge supplies the 
current to the point on the spiral in contact at that 
moment. The paper dries quickly and is relatively 
permanent afterward. 

Hogan had fond hopes for his method, mainly 
because it used the subcarrier of normal FM 
broadcasts to carry the fax signal, and was 
compatible with ordinary FM listening. But the 
coming of stereo FM would squeeze him out of the 
subcarrier space, unless he accepted a yet lower-
speed fax service. His fax system, as it was, printed 
only about an inch of paper travel per minute, but the 
picture quality was very good. When the fax speed 
was reduced too far, the paper tended to dry in the 
writing area, and the image failed because of the loss 
of conductivity of the paper. Hogan's fax service, 
along with sporadic efforts at Finch facsimile and 
RCA fax, worked for clients who were otherwise out 
of touch with their precious stock market reports 
(such as on cruise ships), and in hotel lounges, 
brought news received overnight, and often beat the 
morning editions of the papers, but the system was 
short-lived, another victim of television. 

W E radio collectors have hum problems, 
usually fixed by throwing about $3 worth of 

electrolytic capacitors at the problem. But, ever 
hear humming sounds that seemed to have no point 
of origin? These effects have been bugging people 
in various places for decades, and the usual reaction 
is to blame the government, specifically the defense 
department, for creating the hum by means of some 
nefarious machine. This journal will do some 
research into some of the more significant hum 
reports, and will be reporting the findings in future 
issues, but the big one at this time seems to be 
centered at Taos, New Mexico, where dozens of 
citizens complain constantly about the disrupting 
effects of a monstrous humming sound in their 
neighborhood. Research effort, often conducted by 
university science departments, is usually enlisted to 
find sources of these noises when the complaints 
become strident, but then someone invariably finds 
that the university involved had had a contract with 
the Defense Department, maybe some fifty years 
ago, and so their research and its conclusions will be 
declared questionable. 

Stay tuned. 

1_1 ow would you like it if you had just been 
talked into buying a new gimmicky 

automobile, say, a Toyota Prius, by a fast-talking 
guy in a checkered jacket and Panama hat, and had 
paid $35000 for it, then, only a year later you found 
that all the rest of the Prius cars that year had been 
bought up by a jobber who was now offering them, 
still new, for $7000. And you still owed $20K on 
the one you bought. Yeah, livid is too mild a term 
for it. 
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The radio market 80 years ago must have brought 
that same kind of chagrin to many families who had 
just invested perhaps three of four months' income 
on a loudspeaker-equipped radio everyone could 
listen to. Look at the old 1926 ad on page 11. That 
four-tube Kennedy that Dad had bought a year ago 
for just over $ 100 was now being sold by surplus 
radio distributors for $25, and a $ 145 Federal 4-tube 
portable, in a mahogany cabinet, was going for $30. 
Even on the low-priced end of the scale, things were 
the same. The 3-tube Crosley Model 52 that sold in 

1925 for about $30 was now being dumped by 
Boston and New York jobbers for $9.00. Clearly 
the public was learning a lesson: don't believe the 
claims you hear about the latest gimmick in radio — 
there is always another newer gimmick tomorrow. 
The Neutrodyne that hit the market in 1925 
suddenly became passe' by 1927, and the 14 
manufacturers who belonged to the "Neutrodyne 
Club" were beginning to advertise other features 

aside from the Neutrodyne circuit mystique, like 
sturdy metal cabinets, fine wood veneers, and such. 

But the real "keeper" among all the fads was the 
socket-power concept. When radios came out in 
late 1927 and 1928 that could be plugged into the 
parlor lamp socket, eliminating all those messy 
batteries and electrolytic battery eliminators, that 
was something that might be slightly improved with 
time, but would not be eliminated, no matter what 
technology a manufacturer exploited. So everyone 
went for it, and battery sets went on the surplus 
market at five and ten cents on the dollar. 

W E get mail from time to time, and this month 
we were informed that our page-2 

instructions for getting to the Davidsonville meeting 
site is in error. Where it says, on the last line of page 
2, to drive 1.7 miles to the recreation center, the 
writer noted that his odometer recorded only 1.1 

(Continued on page 14) 

EXECUTIVE MUSINGS 
GEOFF SHEARER, PRESIDENT, MAARC 

Its' that time of year when our CEO begins thinking about our membership, and how more members can be-
come interested in the management of our organization. MAARCs' board meetings are anything but stue, and 
they're fast paced. mainly because the board members are meeting instead of shopping the tailgates outside.  

0 UR newsletter has been sorely lacking info 
from our Board meetings (not bored) and we 

felt it was time to update you all on what we're do-
ing. We generally start the meeting at 12:30 pm on 
meeting days and conclude by 1:30 to begin the 
general meeting. Topics range from the mundane 
(tube trailer lights) to the more important topics in-
volving RadioActivity and club dues. Bill Goodwin 
takes meticulous notes and the minutes get pub-

lished the following week. Most of our meetings 
leading up to RadioActivity are centered around 
schedules and roles and responsibilities. Some of 
the new things we have been discussing are the auc-
tion tags, name badges (yes, we want to know who 
people are), FallFest 07, a possible joint meeting 
with other clubs in West Virginia next October, and 
RA 08 activities. 

The auction tags have a new look and we encourage 
you to start listing the condition of the item being 
sold. The name tags will be the stick on type and 
we'll have some Sharpies available. Remember to 
remove the tag when leaving so people at 
McDonalds aren't calling you by name. The joint 
meeting opportunity is rather stalled right now be-

Radio Age • November 2007 

cause date selection is difficult without the West 
Virginia football schedule. Paul Farmer is heading 
up that activity. 

On the RadioActivity 2008 front, Bill Goodwin 
lined up our guest speaker to represent the Crosley 
theme. The speaker will be Michael A. Banks from 
Oxford, Ohio, who was one of the co-authors to the 
newly released Crosley book. He will be available 
for signing as well. The dates for the event will be 
June 6-7 and we'll be at the Sheraton again. The Old 

Equipment Contest categories have been selected 
and will be published soon on the web and in this 
and future newsletters. Crosley's the theme as pre-
viously mentioned and the color this year is brown. 
We've also included tube type computers. 

Lastly, we had one board member (Jim Privitera) 
step down due to relocation and we filled his posi-
tion and our previous vacant position with Joe 
Koester and Paul Farmer. Any member is welcome 
to attend the board meeting and we encourage your 
participation. 
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KUTZTOWN MEET REPORT 
by Geoff Shearer 

I recently made the trip to the Kutztown radio 
meet and this time I stayed overnight and spent 

time there on Saturday too. I arrived at 8:30am Fri-
day morning, and buying and selling was in full 
swing, even with only 20 people set up. By noon, 
the place was packed and there was breadth of offers 
in the flea market. There were two venders selling 
knobs and a bunch of others that had boxes of parts, 
including knobs, for sale. I was looking for a few 
specific items and managed to find two (a wheat 
knob and a reasonable likeness to a Craftsman knob 
that I needed). I brought nothing to sell and was fo-
cused on picking up some sets at reasonable prices 
to repair and sell. In that area I did reasonably well. 

Although there were plenty of high end Catalin ra-
dios available, I didn't see the generous supply of 
older equipment as I saw in years past. The pavilion 
filled up and they had about five vendors in the next 
one. This is a fun meet for me because I don't have 
to do any work and can just stroll around and enjoy 
myself. By staying around until Saturday, I got to 
see some new offerings and walked away with two 
items that are already on my display shelves. One of 
those items has been our monthly club meetings and 
the owner finally came down to my offered price. 
Also on Saturday, some fine consoles came in that I 

envisioned would be sold in their auction. It's a crime 
what these fine pieces are selling for: practically noth-
ing. 

It rained Saturday morning which came as a surprise 
to the general flea marketers in the parking lot but our 
pavilion people were undisturbed except for those just 
arriving and trying to keep their items dry until they 
got under cover. We had a friendly crowd without the 
usual pushing and shoving "feeding frenzy" when a 
new vehicle pulls in. Steak dinner was provided Fri-
day night and I can't attest to its flavor as I was visit-
ing my in-laws and we had homemade chili. Now that 
was good. I won't be able to eat there any more as 
they're moving to North Carolina for business. I'll 
have to get one of those Volkswagen sleeping vans 
like Paul has and park over in the corn field. 

So, what did I buy? I bought four or five wood mantle 
sets from the mid 1930's ranging in price from $ 10 to 
$40. A couple will require minimal restoration and the 
others...well, they'll keep me busy in retirement. I 
also bought a couple of turntables that struck my 
fancy and an isolation transformer Variac. That's 
right, it's a Variac and isolation transformer in one 
unit. I couldn't find an AC ammeter for 0-1 amp, and 
there are a couple of chassis I'm looking for that 
weren't available. They're not on ebaY either. All-in-
all, it was a good trip and I'll be back. 
••• 

RADIOACTIVITY-2008 REPORT 
By Ed L'ion 

With the Crosley theme in 2008, our annual summer meet should be a big one. We have secured our banquet speaker 
for the meet. He is Michael A. Banks, the principal author of Crosley: Two Brothers and a Business Empire that Trans-
formed the Nation. Besides agreeing to be our banquet speaker on Crosley radios, he will bring some rare and "one of a 
kind" Crosley artifacts. He will also bring copies of his book for purchase and will sign the books bought there or those 
already purchased by attendees. The following is the citation on the book's dust jacket: Michael A. Banks, author of 
more that 40 nonfiction books and novels, is a lifelong resident of Crosley's hometown, Cincinnati. He counts classic 
cars and old radios among his hobbies. Banks is a member of the Crosley Automobile Club and the Antique Wireless 
Association and has been on WLW radio several times [formerly owned and operated by the Crosleys]. 

Our Old Equipment Contest will feature the following categories, rich in Crosley themes. 
1. Very early Crosley products, e.g. Harko radios, Ace radios, and Crosley non-radio devices; 2. Crosley early radios 
(pre- 1930) — 1 and 2 tubes; 3. Crosley early radios (3 or more tubes); 4. Crosley Wood Golden Age radios (post 
1929); 5. Crosley Bakelite and Plastic Radios; 6. Vacuum Tube Ham Gear; 7. Crystal Sets (factory-made); 8. Audio 
gear and Phonographs; 9. 3-dialers (must have three tuning dials); 10. Horn Speakers; 11. Transistor radios; 12. 
Brown radios (color as it came from the factory); 13. Working vintage television sets; 14. Advertising item (must con-
tain both hardware and advertising paperwork); 15. Tube-type computer (must fit on 36" by 36" table space; 16. Un-
usual Vacuum Tube(s). 
Bill Goodwin will be designing the banquet decorations around the Crosley theme, and he can use some help through 
loans of unusual Crosley products, radios and all. 
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(Continued from page 12) 
miles travel. We're closer than we thought! We 
have made the correction in this issue. Thanks. 

EVER see a left-handed piano? Whoa. What is 
that, anyway? Steve Smolian, MAARC's 

expert on recording, caught a short note on the web, 
in which a fellow claims to have found "another 
left-handed piano for his collection." He goes on to 
say that these pianos were made backwards, with 
the treble keys on the left and the bass keys on the 
right, just the mirror image of a regular piano. It is 
claimed that left-handed players learn this type of 
piano keyboard better than they do a regular 
keyboard, but the real advantage to this strange 
piano is that it is made for countries below the 
equator, where sound wave eddies rotate in the 
opposite direction from what goes on up here in the 
north. 

Oh, sure, there are other advantages, in certain 
locations, because the piano fits in a room better, 
and it allows two pianos, left and right, to share a 
music room much more handily than two of the 
same handedness. 

Steve checked the article carefully to be sure it was 
not written for the April 1st issue of some journal, 
and it seemed to be serious. Especially that part 
about the sound waves in the southern hemisphere. 
And that brings to mind the problem left-handed 
violinists have, not with fingering or learning music 
with the strings upside down, but in avoiding 
poking the orchestra's right-handed violinists in the 
eye with the bow. 

W ELL, well, well, we have another ..um.. 
member of the Thompson Minuet Society 

of the Earth (and environs). Greetings Justin & 
Mindy! Bob Burchett, honorary and original 
president of the Society, used these words to 
welcome the newest members. Seems Justin and 
Mindy got their Thompson Minuet from an Ebay 
auction, and it turns out to be one of those rare 
models with the wires, pulleys, cranks, and 
whatever, to fine-tune the "compensators." 

The old-timer members of that society are still 
nursing their radios back to life, and back to factory 
specs. Trouble is the factory was looser than geese 
when it came to standardizing, and the Minuets 
we've seen so far have a certain variance among 
them. 
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BUT back to the Crosley theme for a minute. 
This editor recently got an e-mail message 

from a collector who asked a question about his 
seemingly rare Crosley "Johnny Smoker" radio. 
This is apparently a Model 48 in a small Repwood-
front floor-model cabinet that has all four sides 
finished, as if it were to stand out in a room, and not 
be tucked against a wall. It is officially termed a 
smoking stand, designed to hold a big ash tray on its 
plain top. The unusual thing about the cabinet is the 
back, which slides into place in grooves in the two 
rear corners, then snaps into a locked position when 
fully slid into place. I have one of those radios, I 
think, and the writer of the message needs a tracing 
of the back because his is missing. That I'll have to 
do one of these evenings. 

Any other Johnny Smokers out there? 

THEN, there is the message, complete with 
pictures, of a collector's unusual Zenith. He 

needs help identifying it by model number, and any 
other particulars possible. The radio looks like this. 
Write to the editor if you can help. 
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Ceassified 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. 

For Sale: 1941 & 1942 Philco 
escutcheons, knobs, and 
pushbuttons: reproductions now 
available. Other various knobs and 
pushbuttons also available; contact 
us for specific model numbers on 
escutcheons. Old Time 
Replications 5744 Tobias Avenue, 
Van Nuys, CA 91411. Phone 818-
786 - 2500 . Web page: 
www.antiqueradioknobs.com; e-
mail: Oldtimerep@aol.com 

For Sale/Trade: Have original 
perfect yellow and red Fada 1000 
insert grille catalin bullet 
Streamliner. No damage and no 
repairs. Rare and beautiful, $4,400 
or trade for your rare or interesting 
radio artifact. Wanted: Near-mint 
Sony TR-55, $8,000. Near-mint 
pearlescent Regency TR-ls: 
Meridian Blue, $ 1,500; Pearl 
White $2,000; Pink $2,400; 
Lavender, Lime, $3,000. All 
pearlescent TR-1 s wanted, any 
condition. Will beat any offer for 
clear-case, clear-back, chrome, or 
Mike Todd Regency TR-1. Best 
prices for your exceptional quality, 
early transistor radios and colorful 
plaskon sets of the '30s and '40s. 
Time Out of Mind Radio. Paul 
Farmer, PO Box 352, Washington, 
VA 22747-0352; (540) 987-8759; 
oldradiotime@hotmail.com  

SERVICES: Professional 
restorations for all TUBE TYPE 
antique table radios, floor model 
consoles, cathedrals, tombstones, 
battery sets, communication receivers 
and music amplifiers. Complete 
overhauls to factory specifications. 
Lacquer sprayed, hand rubbed cabinet 
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refinishing. Reasonable rates. Free 
estimates. UPS/USPS/FEDEX/ 
TRUCK shipments accepted. 4 year 
warranty on new parts. Bob Eslinger/ 
KR1U, ANTIQUE RADIO 
RESTORATION & REPAIR, 20 Gary 
School Road, Pomfret Center, CT 
06259. Hours: 9am-5pm eastern, Tues. 
thru Sat. Phone/fax: 860-928-2628. E-
mail: bob@ oldradiodoc.com. Visit us 
on the web at www.oldradiodoc.com 
or stop by... when in the New England 
area. 

For Sale: Radio/TV items. Boxes 
of tubes, including two Western 
Electric 205Ds, other early tubes 
such as 24A, 26, 01A, 59, 30, 42, 
some NOS, some used, later tubes 
such as 5881s, 6SN7s, and TV 
tubes. Test equipment, e.g., 
Heathkit DMM, Tektronix 585A 
scope on cart. A couple of WW II 
command sets, many boxes of 
resistors, capacitors, transformers, 
other parts. Car radios, two TV 
sets, home-brew mono amplifiers, 
chassis, etc. Belmont Bakelite 
radio. Books such as Radiotron 
Designers Handbook, 4th Ed. and 
Terman textbooks. Clean out 
everything for $500. Mrs. Richard 
Broden, 3921 Hawthorn Road, 
Ellicott City, MD 21042, (410) 
465-3313. Questions? Contact 
Brian Belanger (p. 2). 

For Sale: Sparton Bluebird repro-
duction, very nice, $495; Zenith 
Royal 500, maroon, very good and 
in working condx, all original, 
$295; Royal 500H in poor 
condition, but working well, make 
offer; RCA 3BX671 portable, 7-

band tube-type all-wave, in tan 
leather, excellent condition, and 
working well, make offer; RCA 
1947 BC-SW wood table radio, 
$75; Zenith Royal 94 rare Inter-
Oceanic, 5-band full SW coverage, 
good condition, excellent working, 
$125; also most of the Zenith 
Trans-Oceanics, in conditions from 
excellent to restorable, call for 
specifics. Ted Demski, 5806 - 
225th Pl, SW, Mountlake Terrace, 
WA 98043-3728; 425-778-7100 or 
425-220-5261. 

For Sale/Trade: Guild New 
Englander $225.00/B0. Trade for 
Atwater Kent Kiel model table 
radio, working or not. 
Wanted: For General Radio type 
384 oscillator: information, parts, 
(meters, potentiometer) literature 
for a General Radio Type 384 
oscillator made in the early 1920s'. 
Any information greatly 
appreciated! This unit had plug in 
coils similar to the type 584 which 
was made in 1929 or so, and the 
coils were stored on top of the 
oscillator. Michael Crain N3VWN, 
3 Hillside Ave., Harveys Lake, PA 
18618 (570) 639-2794. 

Obituary: 
We are saddened to hear, belat-
edly, of the passing of one of the 
plank-owners of MAARC, Larry 
Myers, who lived near Baltimore. 
\Ve learned of his January 2007 
death at a hamfest last month 
from Tom Calantonio. Thanks, 
Tom, even though it isn't good 
news. MAARC expresses condo-
lences to the family and friends 
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MAAKC Your Calendar! 

At all MAARC meetings, fleamarketing starts an hour or so before the meeting start time. 

Sun., Nov. 18 

Sun., Dec. 16 

Sun., Jan. 20 

Sun., Feb. 17 

Sun., Mar. 16 

MAARC meeting at the Davidsonville Recreation Center, 
Davidsonville, MD, on Queen Anne Bridge Road. This road starts 
at Central Avenue (MD 214) near its intersection with 
Davidsonville Rd. 1:30 pm. See map, P.2. 

MAARC meeting at the Davidsonville Recreation Center, 
Davidsonville, MD, on Queen Anne Bridge Road. This road starts 
at Central Avenue (MD 214) near its intersection with 
Davidsonville Rd. 1:30 pm. See map, P.2. 

MAARC meeting at the Davidsonville Recreation Center, 
Davidsonville, MD, on Queen Anne Bridge Road. This road starts 
at Central Avenue (MD 214) near its intersection with 
Davidsonville Rd. 1:30 pm. See map, P.2. 

MAARC meeting at the Davidsonville Recreation Center, 
Davidsonville, MD, on Queen Anne Bridge Road. This road starts 
at Central Avenue (MD 214) near its intersection with 
Davidsonville Rd. 1:30 pm. See map, P.2. 

MAARC meeting at the Davidsonville Recreation Center, 
Davidsonville, MD, on Queen Anne Bridge Road. This road starts 
at Central Avenue (MD 214) near its intersection with 
Davidsonville Rd. 1:30 pm. See map, P.2. 

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