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f}::{l arvey Fletcher discovered, in 1932, that for 
ll ll music transmission and reproduction, 
broadcasters and recording engineers could get 
by with relatively "low fidelity" in the upper 
cutoff frequency region if the system were 
binaural or stereophonic. It seemed that the 
average listener appreciated the "presence" and 
solid dimensions of binaural or stereo music 
more than the absolute quality. Further, he 
discovered that the stereo effect was totally 
absent at the highest frequencies, say, those 
above 3 kHz. 

lfhis factor can be logically combined with 
LI Blurnlein's invention of transmitting the two 

stereo (or binaural) channels not as two identical 
(left and right) electric/acoustic paths, but, 
instead, as a main channel containing the sum of 
left and right plus an auxiliary channel carrying 
the difference between left and right. From 
these two channels, simple adding circuits can 
separate these signals into true left and true right 
for feeding the earphones or speakers. The result 
is a simplified stereo or binaural system in which 
a main channel may be designed with high 
fidelity, carrying the full range of signals needed 
to satisfy the discriminating listener, while the 
auxiliary channel, which provides the left/right 
separation signals, need only be designed for 
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frequencies below about 3 kHz. The alternative 
is to design two identical channels, one for the 
right earphone (or speaker) and one for the left. 

1111 s described in Part 1 of this story (Radio 
lfllAge, 20, 5, May 1995), Bell Labs, assisted 
by Leopold Stokowski1had assembled a massive 
experiment in which the Philadelphia Orchestra's 
performance at home was transmitted by wire 
over three channels to Constitution Hall in 
Washington, where three large speakers were 
placed on stage in the same positions as were the 
three microphones in Philadelphia. The 
amplifier gain controls were in Stokowski's 
hands, and he manipulated the sound from a 
podium at center stage. Here, three identical 
high-fidelity channels were used to transmit the 
signals to Washington, and the aim was true 
stereophonic sound. What was learned here was 
that the listening public had a keen appreciation 
for stereo, and that there was a lot to learn about 
microphone placement, especially in the case of a 
distributed source, like a large orchestra. 

[?or example, it was realized that if the 
LI objective is to retain, completely, the acoustic 
qualities of the original concert hall, then very 
few microphones are used, and these are placed 
well away from the orchestra, catching both the 
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direct sound projections from the instruments 
and also the echoes and reverberation from 
around the hall. Upon playback, though, the 
room in which the speakers are placed must be 
"dead," meaning that its reverberation should be 
minimized. On the other hand, if the sound 
pickup is via many microphones placed 
throughout the orchestra (and electronically 
combined, of course), the direct sounds from the 
instruments will overwhelm the reverberation 
from the hall, and the playback will sound 
"dead" unless played in a large room having its 
own reverberation qualities . 

~ell engineers, with Stokowski's support, 
~continued with stereo and binaural 
experiments and developments. In 1936, they 
obtained a patent on a stereo record cutter which 
cut vertical- and lateral-modulated grooves (or 
the equivalent 45°/45° modulation, as in the most 
modem stereo records), which seems like a 
duplication of Blumlein's effort for EMI in 
England. Later, Bell engineers developed a 
stereo magnetic tape recorder in time for 
demonstrations at the New York World's Fair. 
This recorder used steel tape and initially had no 
provision for ultrasonic ac bias (as is used today 
in magnetic recording) resulting in considerable 
distortion. Just before the Fair started, Bell Labs 
engineers invented and installed a circuit to add 
the ac bias. The Bell Labs stereo demonstration 
was well-received at the Fair. 

lfhen, in 1941, Walt Disney's stereo sound 
LI movie "Fantasia" was shown, thrilling audi

ences everywhere, and a central player in the 
stereo sound recording method was Leopold 
Stokowski. This production marked the first 
time multiple sound channels had been recorded 
on a major motion-picture film. This is not to 
say that Disney was risking much as a stereo 
pioneer; he had received excellent reports on the 
binaural or stereo sound technique as applied to 
motion pictures from earlier trials, and he was 
certain the system could only enhance an already 
fine soundtrack. 

lfhere were two earlier trials of the stereo-on
U film technique. In 1937, Bell Labs produced 

a motion-picture film on which two sound tracks 
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were recorded. To preserve as much dynamic 
range as possible, a variable-area recording 
method was used (as contrasted with a variable
density method), with the two sound tracks on 
one side of the image frames of the film. The 
film was designed to point out the stereo effect, 
and had such scenes as: (1) a darkened room into 
which actors enter, stumbling over furniture in 
the dark, and (2) a ping-pong game with the ball 
falling onto the floor, bouncing out of sight of 
the camera. In both scenes, the audience, a 
group from the Society of Motion Picture 
Engineers, found it remarkable how they could 
follow the scene, even when events they heard 
could not be seen. 

t7fl more heroic effort, again by Bell Labs, was 
ITTl started during the New York and San 
Francisco World Fairs of 1939 and 1940. In this 
experiment, following technically the Leopold 
Stokowski three-channel stereo tests of April 
1933 between Philadelphia and Washington, 
three stereo channels were recorded on film, 
using the variable-area method, so as to 
maximize the available dynamic range. . But 
Harvey Fletcher, director of the project, had 
ordered a survey of all the cooperative listeners 
who visited the World's Fair booths, and had 
planned to incorporate all the relevant human 
hearing factors into the new stereo-on-film 
recording scheme. He had chosen film as the 
recording medium because it was felt to be the 
highest in quality available at the time. His 
survey revealed that he would have to record 
frequencies up to well above 6000 Hz, perhaps 
to 15000 Hz. The loudest sounds requiring 
recording were at about 120 dB intensity, and 
the hearability of weak sounds at low ( <200 Hz) 
frequencies or high(>6000 Hz) frequencies was 
quite subjective, varying with the health of the 
subject' s hearing system. On the other hand, 
virtually everyone could hear sounds in the 200-
6000 Hz region at low sound powers limited only 
by the other noises present. Considering all this 
he concluded that for true "high fidelity" they 
would have to record and recover about 80 
decibels of signal amplitude (this being the ratio 
of the highest signal amplitude needed to the 
lowest discernible in the background noise). 

Page 3 



lfhe film was found to be able to record only 50 
il dB of sound variation, the problem being that 

this was the limit of the "light-valve" system 
used to expose the film in the sound track. To 
capture the additional 30 dB, Fletcher added 
extra channels to the film, coding the data on 
these channels to indicate a factor of 0 dB to 30 
dB multiplier on the main sound channel. Since 
there were three main sound tracks or channels 
on the film, he would need three extra channels 
as 0-30 dB "expander" indicators for them. 
These three channels were later combined into 
one channel, with the three indicators identified 
by using three separate carrier frequencies for 
them. 

~ell Labs' result was a sound-on-film system 
lb?' of heroic capability. The overall frequency 
range recorded and played back ran from 20 to 
14000 Hz. On recording, the 80 dB input var
iations were compressed1 to 50 dB plus a 0-30 
dB indicator for each of the three sound tracks, 
while on playback, the detection of the indicator 
drove a volume expander able to add 0-30 dB of 
sound volume to each sound track. Each 
playback channel drove its own amplifier and 
speaker, and for orchestral trials (like the 1933 
tests) a conductor worked a console which ad
justed the individual speakers' loudness values. 

~ everal details were added to satisfy the Bell 
<J>test engineers. One was a pre-emphasis 
circuit which increased the recorded levels of 
higher frequencies, since it was at these 
frequencies that most of the film noise (hiss) 
occurred. On playback, these higher frequencies 
were de-emphasized by a similar factor, to 
restore the fidelity of the system. The complete 
system was demonstrated by Fletcher in April 

1 In compression, a level detector was triggered 
when the 50 dB level was reached, and 10 dB of 
attenuation was inserted, with a 10-dB indicator 
coded on the fourth sound track. When the level 
again exceeded 50 dB, another 10 dB attenuation 
(plus another 10-dB indicator) was invoked. When 
the sound level subsided, the 10 dB attenuation steps 
plus indicators were removed. 
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1940, and was described by him in the May 
1940 issue of the Bell Laboratories Record2. 

Meanwhile, Disney, who had representatives 
(or, possibly, spies) in Bell Labs following 

closely the experiments there, was collaborating 
with RCA for his proposed Fantasound system 
for the movie "Fantasia." To ensure that the 
playing of the movie in theaters could be tailored 
to the acoustics of each place, six microphones 
were used throughout the orchestra, plus a 
seventh at a distance to catch the whole 
orchestra, reverberation and all. A master sound 
mixer technician did his best to combine the six 
individual mikes to produce an eighth channel of 
sound. When played in theaters, the movie plus 
its 10 racks of sound equipment was quite a load 
to set up, and the sound technician was found to 
be incapable of keeping up with all the cues to 
adjust gain levels, so the Bell Labs method of 
using modulated tones as level indicators on yet 
another sound track was ''borrowed." As a final 
straw, the movie production employed Leopold 
Stokowski and the Philadelphia Orchestra, 
recording in the Philadelphia Academy of Music, 
for nearly all of the numbers in the film. Bell 
Labs must have felt abused by this rough 
treatment of their stereo ''baby." 

rF onsiderably later, other more sophisticated 
~methods of reproducing stereo sound were 
used in the theater, including Cinerama and 
Cinemascope. In the home recording industry, 
though, stereo developed far more slowly than in 
the theater. One reason was the prewar and 
wartime labor problem faced by the popular 
recording business. Radio was eating into the 
sales of records, and the idea of paying artists 
residuals for each playing of their recording on 
the air was not popular in the radio business. A 
protracted strike by the recording artists didn't 
help the situation, and as a result, the record 
business did not support much research and 
development. Blumlein had long ago invented 
the EMI 45°/45° disc-cutting method for 

2 Fletcher, Harvey, "Stereophonic Reproduction 
from Film," Bell Laboratories Record, May 1940, 
p.361. 
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producing compatible stereo records, and then 
Bell Labs reinvented3 it in 1936 in this country 
for Western Electric to perfect and sell. None
theless, the recording industry tried several other 
methods to make stereo or binaural records, not 
all compatible with monaural record players. 

~ne of these stereo methods, advertised by 
Ycook Laboratories in 1952, had two 
recorded groove bands, one near the periphery of 
the record and the other inside, nearer the center. 
These were for the right and left channels, 
respectively. Playback required two pickup 
arms, carefully placed in the beginning groove of 
each band at the start of the playback. Cook 
made a kit containing an auxiliary pickup 
cartridge mounted to a little side-extension to the 
main pickup arm of an ordinary phonograph, the 
idea being that this cartridge would be spaced 
exactly right to engage the left channel band as 
the right channel was played by the main arm. 
Of course, an extra amplifier and speaker or 
headphones were required, too. Just as RCA had 
borrowed heavily from Bell Labs in Fantasound, 
Cook apparently borrowed thoroughly from de 
Boer, of Philips, in Holland4

• The fatal flaw in 
both systems was the ease with which the two 
pickup styli could skip out-of-sync, that is, 
contact non-corresponding grooves. 

IJ\'!T/hen magnetic tape recording first became 
W popular in America, largely due to the work 
of Brush Development's Dr. Simi Begun (who 
started in Germany in 1933, with the 
development of the Magnetophon), it was not 
Brush, but Magnecord, who first hit the market 
in 1949 with a two-channel system, their PT-
6BN binaural recorder/reproducer. This system 
had offset left and right channels on the tape, to 
reduce crosstalk between channels, and so their 
tapes were incompatible with later systems 
which had compact, in-line left/right channels in 
each record/reproduce head. Brush caught up a 
year later, and by 1953, Pentron had announced 

3 U.S. Patent no. 2,114,471, issued to Keller and 
Rafuse, assigned to Bell Telephone Co. 
4 As noted in "Stereophonic Recording with Con
ventional Disk Records," Electronics, April 1941, 
pp. 101-102. 
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a 6-channel machine. All of these early tape 
stereo machines were for experimentation and 
amateur recording, since there were no 
commercially available prerecorded stereo tapes 
yet. In 1954, the first stereo prerecorded tape 
was sold, by one of the stereo pioneers in 
recording, Livingston Audio. By 1957, there 
were over 35 such recording companies, selling 
about 600 or more stereo tape selections. 

nn a few years, we would see the rise of the 8-
u track cartridge tape packaging system, a design 
based on the endless loop (often described, 
erroneously, as a Mobius loop) cartridge which 
had been in use in broadcast studios for several 
years, and on which present broadcasting 
depends almost entirely. In 1959, ACF 
Industries designed and built a number of giant 
4-track endless-loop cartridges used as 20-
minute data memories for radar systems they 
were fielding throughout the world. These were 
high-fidelity units employing 1/2-inch Teflon
coated tape (to allow for low-drag slipping of the 
tape layers, which is a necessity in all such 
"carts"). At the same time, several sizes of tape 
cassettes were developed, with the sole survivor 
now being a 4 millimeter-wide, four-channel tape 
in a miniature cassette, able to play two channels 
at a time for up to an hour or more per side. 

nn radio, stereo had been demonstrated as early 
Li as 1925 by station WPAJ in New Haven5

, but 
the practical problems of simulcasting left and 
right program material over two transmitters 
were daunting. In addition, FCC laws prevented 
two AM stations from having common owner
ship in a given city, making it unwieldy to 
control simultaneous broadcasting of stereo or 
binaural programs via two AM transmitters. 
When FM finally settled down in the 88-108 
Mhz band, many stations tried AM-FM stereo 
broadcasting, and by 1958 about 100 stations 
were running intermittent trial programs of 
stereo music using AM-FM station pairs. 

lfhe difference in sound quality between AM 
LI and FM made the system noticeably poorer 

5 See Part 1 of this article in the May 1995 issue of 
Radio Age. 

Page 5 



than stereo on records, tapes, or film. A few 
stations tried dual FM transmitter stereo 
broadcasts, with excellent stereo quality, but 
burdened by unwieldy receiving arrangements 
for the listener. Here, the listener would have to 
operate two similar-quality FM receivers, one for 
the left program, and one for the right. A further 
problem was that the listener with only one FM 
set heard only half the orchestral instruments, or, 
at best, a terribly unbalanced rendition of the 
music. A few experimenters tried FM-TV stereo 
pairs, with the same result. The problem was 
back-compatibility, and the FCC insisted on it. 
Acceptable systems had to be compatible with 
older, unmodified receivers. 

n n 1941 John Woodward and Austin Eastman 
Lidescribed6 a stereo broadcast system in which 
an AM transmitter was modulated by both a left 
and a right program channel, using a special pair 
of modulators. In one modulation stage, they 
phase-shifted the carrier (by 90°) of the left 
microphone's amplitude modulated signals, 
producing a crude approximation of an FM 
signal. The other microphone drove a modulator 
in straight AM. Both signals shared the same 
carrier, and a stereo effect was achieved, albeit 
crudely. On reception, an AM detector 
recovered the right channel while a discriminator 
or phase detector recovered the left. Com
patibility was not achieved, because an ordinary 
AM receiver heard only the right channel. 

~ut in 1958, Boston's three public 
~broadcasting stations, WBGH-FM, WBUR
FM, and WBGH-TV, demonstrated a three
channel system. In this demonstration, the two 
FM stations broadcast the left and right 
microphone pickups' program material, while the 
TV station broadcast the sound from a third 
mike, placed in the center, or from the sum 
signal from the other two mikes, so that ordinary 
TV viewers at least got all the sound, not just 
half of it. The uninformed FM listener, how
ever, stumbling across one of the left- or right-

6 Eastman, Austin V. and John R Woodward, "Bi
naural Transmission on a Single Channel," Elec
tronics, February 1941, pp. 34-36. 
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channels alone, might have wondered at the 
unbalanced quality of the broadcast, and might 
likely have moved on to another station. 

lfhen, multiplexed FM was given its tum at 
LI bat. Armstrong and Bose had experimented 

with multiplexing a second information channel 
onto FM broadcasts as early as 1933, but little 
of note happened until 1955, when the FCC 
authorized what was called "musicasting," 
exemplified by Muzak and others. Multiplexing 
was accomplished by adding a superaudible 
modulation component, called the subcarrier, to 
the signal, and then modulating the subcarrier 
with commercial announcements, special 
messages, and the like. This method was to have 
replaced the earlier subscription-reception 
technique used until 1955: placing a special 
"beep" in the broadcast to tum on (or off) the 
audio for a special message or commercial, in 
subscribers' special relay-equipped receivers. 

nmmediately, stereo broadcasting enthusiasts 
LI began to design ways of getting the two 
channels broadcast on a single carrier, by 
exploiting the subcarrier. Two experimenters, 
Murray Crosby and William Halstead, joined 
forces to develop the "stereosonic" system in 
which the right channel used standard FM, but 
less than 100-percent modulated, while the left 
channel modulated a 35 kHz subcarrier on the 
main channel. Upon reception, the subcarrier 
was not bearable (being ultrasonic) in the right 
channel, but was detected and demodulated by an 
auxiliary circuit in the receiver, to feed the other 
amplifier and speaker. The results were only 
moderately successful since the left channel had 
relatively poor fidelity. Then Crosby and 
Halstead separated, ending up competing with 
one another for FCC approval of a stereo 
broadcast standard. Crosby7 had seized upon the 
sum-and-difference method, similar to Blum
lein' s disc recording scheme developed for EMI8

. 

In this scheme, the sum of right microphone 
signal and left microphone signal is used to 

7 "Stereophonic Broadcasting: What does it Mean to 
Advertising?," Printer's Ink, October 24, 1958, p. 
23 . 
8 Part 1 of this article, May 1995 issue of Radio Age. 

Page 6 



modulate the main FM earner, while an 
ultrasonic subcarrier is modulated by the 
difference between left and right signals. This 
produced truly compatible FM stereo, in that 
ordinary monaural FM listeners got only the sum 
signal, which was exactly what they got with 
ordinary monaural stations. Upon reception by a 
receiver with a special subcarrier detector, the 
Crosby system imitated Blumlein's earlier EMI 
phonograph scheme, adding sum and difference 
to get the right channel, and subtracting them to 
get the left channel. This also meant that the 
subcarrier' s program, admittedly poor in overall 
fidelity, was equally mixed into both right and 
left channels on reception, maintaining nice 
sound balance. Of greater significance, the 
subcarrier's modulation signal is used only to 
convey the left/right separation effect, which is 
the essence of stereophonic sound. And Fletcher 
had shown decades earlier that the stereo effect 
is significant only between the acoustic band 
from 200 Hz to 2750 Hz, a frequency range well 
handled by the subcarrier. 

lg] alstead tried to maintain his version of FM 
Li Li multiplex, putting one channel on the main 
carrier and the other on the subcarrier. He and 
his succession of followers tried to achieve left
right balance in frequency response by reducing 
the main carrier modulation signal bandwidth to 
make it as poor as that modulating the 
subcarrier, thus defeating what was originally 
sought in FM hi-fi broadcasting. 

n n AM radio, most attempts at stereo 
Li broadcasting have been failures, including the 
touted RCA system9

. In this system, 
demonstrated at RCA's Princeton Laboratories 
in 1959, the AM signal contains two sidebands, 
but instead of them being identical, as in 
ordinary AM, they are different, one deriving 
from the left microphone and the other from the 
right. The quality of reproduction of music is 
not great, owing to the limited bandwidth 
allowed in AM broadcasting. Oddly, RCA 

9 Hillier, J., "Stereophonic Sound Broadcast in AM 
Band," Electrical Engineering, February 1959, p. 
193. 
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bragged about this shortcoming, stating that, 
unlike FM, with its higher-pitched sound 
capabilities, their new AM stereocasts would not 
irritate listeners, especially women, whom RCA 
thought were more sensitive to high-pitched 
sounds than were men. Westinghouse, too, 
devised an AM stereo system, not unlike that of 
Woodward and Eastman, having the two (sum 
and difference) channels transmitted via 
simultaneous FM and AM on the carrier. Two 
ordinary AM receivers can be used to receive 
their stereo; one is tuned slightly below the 
carrier while the other is set slightly above. 
Station K.DKA tested an adaptation10 of the 
Westinghouse method in 1959, which they claim 
derived directly from Dr. Frank Conrad's 
experiments in the 1920s. WMAL in Washing
ton still uses a version of the Westinghouse 
technique on occasion. 

lfhe stereo broadcasting we all enjoy today is 
Li sum-and-difference FM multiplex, based 

almost exactly on Crosby's original work in 
1958. This system always showed the most 
promise of fulfilling the technical needs and, at 
the same time, satisfying the FCC requirements 
for compatibility. It operated head-to-head with 
all the other methods on an experimental basis, 
at stations like KDKA-FM in Pittsburgh, WBAI 
in New York, and stations in Baltimore, 
Cleveland, Chicago, and other cities, from 1958 
to autumn 1960, after which time all stereo 
broadcasting temporarily ceased until the FCC 
announced their decision of the system to be 
used. 

lfhe author thanks Alan Douglas for finding 
Li and forwarding a reprint of "Les Auditions 

Telephoniques Theatrales," by Clement Ader 
(see part 1 of this story in the May 1995 issue of 
Radio Age), published in French in the journal, 
/ 'E/ectricien, 1 October 1881, pp 572ff. 

10 "Standardizing Stereo," Electronic Industries, 
March 1959, p. 117. 
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TUBE LORE: "MAJESTIC" TUBES 
by Ludwell Sibley 

Copyright 01995 Ludwell A. Sibley 

The Grigsby-Grunow Company (G-G) of 
Chicago was, for a short time, a highly 

successful maker of radios under the Majestic 
brand name. Alan Douglas's history [1] covers 
the fast rise and fall of the firm. G-G had gone 
from making battery eliminators to complete 
radios in the late '20s. Its products were mainly 
high~d consoles, but also car radios and, as the 
Depression eroded the market for expensive sets, 
more modest (ac-dc) offerings. It initially had 
used regular RCA-type tubes - UX-226s and the 
like. However, buying a tube plant in 1929 gave 
it the chance to cut parts costs and also make 
interesting innovations. 

G-G numbered its tubes "G-," at least up to 
rnid-1933; hence G-24s, G-45s, etc. are equiva
lent to others' tubes under the same numbers. In 
1931 the company introduced a design feature 
from European (Telefunken) practice: the 
spray(ed) shield. In production, the tube enve
lope was sand-blasted. Then powdered zinc, 
sprayed through a torch flame [2], was used to 
deposit a metallic layer on the glass, giving a 
built-in interference shield to replace the usual 
can-type shield. The shield went to circuit 
ground, via either an extra base pin or 
connection to the cathode pin. The shield must 
have figured in a radio dealer's sales pitch, as 
well as guaranteeing sales of unique replacement 
tubes from G-G's factory. G-G was proud of its 
cost controls; in this case, a small cost increase 
at the tube plant could be expected to save the 
price of a can shield and a bit of installation 
labor on the factory floor. 

Some Majestic sets used shielded tubes only 
where needed: the Model 15 used both a plain 
G-24 and a G-24-S; the Model 25 used a plain 
G-27 and several G-27-Ss, etc. Power and recti
fier tubes rarely needed or got shielding, except 
that the Model 320 had a plain G-82 mercury
vapor rectifier, in a conventional can shield to 
control the noise generated in the tube. Some car 
radios approached 100% spray-shielding, like 
the Model 66 with five tubes out of six or the 
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Silvertone 7088 (Majestic-built) with six out of 
six. The Model 400 table radio of 1932 had a 
G-46-Al glass ballast tube with spray-shield "to 
reduce glow" - the shield was not connected 
electrically. 

Majestic used a lot of non-sprayed tubes: the 
G-36 through -39 in car radios, the G-50, -75, 
and -81 in home sets, etc. Toward the end, in 
late 1933, the "G" was dropped. "S" tubes that 
were equivalent to regular types, with the shield 
wired to the cathode, were the G-24-S, -27-, -
35/51-, -55-, -56-, -57-, -58-, -75-, -2A7-, -6A7-
' 6B7-, and 6F7-. Other "S" types were equal to 
regular types electrically, but had an extra base 
pin for the shield and thus got their own 
numbers: 6C7 (= 85A-S), 607 (= 6C6), and 
6E7 (= 606). 

Spray-shielding had an unfortunate 
consequence in Majestic ac-dc sets. In these, the 
chassis was not "hot," but the shields could be! 
The Model 600 from 1933 had four spray
shields that were either "safe" or 120 volts above 
ground, depending, as usual, on which way the 
ac plug was inserted. Restorers beware! 

Spray-shielding had yet other consequences. 
Old-time radio servicemen were bedeviled by 
intermittent oscillation, etc., caused by the 
shield-grounding wire on the tube base breaking 
off from the sprayed coating. The solution back 
then was to sell a new tube; today it should be 
possible to fix the bad connection. Another 
trouble: in a set whose volume control regulated 
the cathode bias of the RF stage, "S" tubes with 
shield wired to the cathode pin could cause 
sudden blaring volume if the shield scratched 
against a support bracket or other grounded part. 

Grigsby-Grunow complicated life for radio 
repairers in other ways. The company used 
special 2.5-volt duo-diode detector tubes, the G-
2-S/G-4-S. Unique to the Model 380 midget set 
was the G-84 rectifier, which was not compara
ble to the regular 84: it was a 2.5-volt filament
type single-diode, also coded 2Z2. [Rogers, in 
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Canada, also made a similar tube, the 2X3, 
which, like the G-84 or 2Z2, was half of a type 
5Y3 rectifier. The only radios in Canada which 
used the Rogers 2X3 invariably used two of 
them, with the filaments connected in series, 
thus making up a type 5Y3. The idea, 
undoubtedly, was to increase the tube count, for 
advertising purposes. Ed.] Models 340 and 370 
used regular G-59s as output tubes, while the 
330 and 360 used the G-591! - a filament-type 
variant of the 59. (To replace a 59B with a 59: 
wire the idle Pin 6 [cathode] to Pin 5 
[suppressor] [3].) The G-6Y5 was a sprayed 
mercury-vapor version of the 84, with a sixth pin 
for the shield, whereas Sylvania's 6Y5 was a 
vacuum type. The G-6Z5 was like a regular 
84/6Z4, but with a 12-volt center-tapped heater. 

Majestic types: G-57A-S, G-6Y5, and G-6E7. 
(Engraving on bases is whitened for visibility.) 

A suffix like "A" on a tube number usually 
indicates an improved version, interchangeable 
with the plain-numbered type. Not so with the 
G-57A-S and G-58A-S : they had 6-volt, not 
2.5-volt, heaters. The G-85A-S was electrically 
similar to the regular 85, but with higher µ and 
gm, and with the shield wired to one side of the 
heater (pin 6). The 25/25S, unique to the Model 
95, was similar to the regular 1B5. 

G-G owned the Columbia Phonograph 
Company from 1932, so Majestic numbering 
practices are visible in some Columbia radios. 
In the C-80, C-800, C-90, and a few others, the 
tubes carry designations like C-58-S, C-56, C-4-
S, and C-47. G-G made a couple of auto radios 
for Ford, so the Ford "Glove Box" police mobile 
set used a group of spray-shielded tubes, while 
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the B-18805 civilian radio used G-38s and the 
like. (As a real collectible: the Majestic-made 
Silvertone 7084, not shown in Rider, was a 
simple TRF radio using a 6E7, 607, 43, and 
25Z5. It was nominally an ac-dc set. However, 
changing the 43 to a 41 and plugging an external 
"adapter" into a special socket on the chassis 
socket changed it to run from a 6-volt battery or 
32-volt farm electrical system!) 

Majestic's failure in 1933 left a lot of sets that 
would need replacement tubes. Arcturus, 
National Union, Raytheon, and Sylvania brought 
out lines of "Majestic" tubes. These generally 
used an ordinary Goat metal shield soldered-on 
in place of the spray-shielding. The special 
46Al and 46Bl ballast tubes were included. 
Tung-Sol initially took a different tack, simply 
recommending a near-equivalent and leaving it to 
the repairman to supply the shield, but later had 
its own line of replacements until at least 1950. 
The quasi-successor to Grigsby-Grunow, Gener
al Household Utilities Co., stuck to industry
standard tubes in its "Grunow" receivers. 

In Canada, the spray shield lived on at Rogers 
Radio Tubes, which had a business connection 
with the Rogers-Majestic Corp., Ltd. [4]. Tube 
developers there found ways to simplify the 
internal construction of certain types like the 51 
by shielding externally. They also found that, in 
power tubes, the coated-on shield reduced 
fluctuation noise and bulb heating from electrical 

Canadian and British types: Royal Air Force VR-65 

(Mazda SP61 ), in natural zinc; RAF VR-54 (Rogers 

6H6GT) in black paint, and Mullard EF37A In red. 
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charge accumulating on the inside of the glass. 
The sprayed coat extended down over the bake
lite base on the Rogers 42S, 56S, 58S, 84S, 85S, 
88S, and 6A7S. A set of spring fingers riveted 
to the tube socket grounded the shield. Later 
black-painted sprayed octals were added, like the 
75M/6B6M, 86M, 88M, and 6K7M. The 
sprayed tube reportedly ran cooler than a regular 
tube in a shield can because of free circulation of 
air against the sprayed coat. Rogers even 
introduced shielded output tubes. They stayed 
with the spray technique, making sprayed 
6H6GTs during WW II. 

In Britain and Europe, spray shields - often 
painted red or gold - remained common up to 
about 1950. Interestingly, Majestic's shields are 
thicker and better attached than those on 
European tubes, which often crack and peel. In 
the U. S., sprayed shields enjoyed a brief 
postwar revival in Raytheon subminiature tubes 
like the 5678. Here the size advantage of this 
shield was critical to its effectiveness. 

For the record - and for those ambitious souls 
wishing to "collect the set" - John Stokes' book 
[5] lists "all known" Majestic tubes, totaling 51 

types. Added to his list - both tubes and glass 
ballasts - and sets using them, are: 

G-26 and G-71-A, in later Model 70s; 

G-39, in Model 114; 

G-85A-S, in Model 116A; 

G-85-S, in Model 490; 

6B7-S, in Model 500; 

G-46Al, in Model 400; and 

G-46Bl , in Model 400-A. 

Curiously, Sylvania briefly catalogued the 2B7-
S, 56A-S, and 75-S - none of which have any 
known use in any radio, Majestic or otherwise. 

REFERENCES 
1. A. S. Douglas, Radio Manufacturers of the 
1920s, Vol. 2 (Vestal, NY: Vestal Press, Inc., 
1989), pp. 143-155. 
2. R 0. Lewis, "Manufacturing Spray Shield 
Tubes," Electronics, Nov. 1931, p. 193. 
3. "Type 59B Changeover," Sylvania News, Vol. 6 
No. 4 (n. d.), p. 2. 
4. H. W. Parker and F. J. Fox, "The Spray Shield 
Tube," Proc. IRE, May 1933, pp. 710-720. 
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Another KfA Prototype? 
by 

Lionel Haid, as told to Ed Lyon 

H oosier MAARC member Lionel Haid 
writes that he enjoyed the article by Jeff 

Lendaro in the April 1995 Radio Age in which 
Jeff described his RCA field test TV set 
prototype. The article reminded Lionel that he, 
too, has what he believes is an RCA prototype, 
that of a Radiola 28-A (!) radio. 

Unlike the usual Radiola 28, this unit has an 
erect front panel and sports two tuning dial 

windows inside the thumbwheels, with vernier 
tuning available by depressing two knobs which 
protrude from the front panel; these operate 
worm gears which engage the tuning condenser 
shafts. The right-hand condenser is in the local 
oscillator circuit, as in other 28s, while the left 
thumbwheel operates a three-section ganged 
condenser (actually three separate condensers, 
ganged together). Behind the tuning condenser 
sections is the usual catacomb, but this one has 
seven (!) tubes, not eight. The sockets fit UX
based tubes, and when Lionel got the set it was 
populated with UX-201As (!!). 

Sadly for the historian, Lionel did not treat 
this radio with sufficient respect when he 

first got it. It was given to him by the Allied 
Broadcast Equipment Co., who had obtained it 
in the estate of a late Indianapolis resident who 
had worked for RCA. Thinking it was just 
another very dirty old Radiola, Lionel partially 
disassembled the catacomb when he first got the 
set. He chipped out several pounds of the tar
like wax filler, and likely disturbed some of the 
internal wiring. Outside the catacomb two 
additional tubes are used, one in an aluminum
shielded compartment near the front panel (on 
the left), and one in the rear left. These two 
stages look like RF amplifiers ahead of the 
catacomb, since each has a section of tuning 
condenser coupled to the left tuning wheel/knob. 
Later, when he realized this was an unusual set, 
Lionel cleaned it pretty well and tried to restore 
the radio as much as possible. 
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The front panel shows the RCA logo and the 
name "Radiola 28 A," and the lettering is 

centered perfectly, removing any possibility that 
it might once have said "Radiola 28 AC." The 
radio may have been an early attempt at what 
later became the Radiola 28AC (or Radiola 32), 
though, as it has a short remnant of a cable of 
wires once leading to a power supply. Tracing 
the filament wiring would settle the issue as to 
whether it was made for "socket-power." (I 
would love to get my hands on this set to trace 
out the schematic!) 

M r. Haid and others in the Indiana club 
(IHRS) believe this is a factory- or 

laboratories-made prototype. How about your 
ideas on the matter? 

Lionel Haid's Radiola 28A. 
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THE Radio Age RESTORATION DEPARTMENT 

Radio Age features articles nearly every month on radio restoration hints and kinks. This month we 
have an account of an unfinished repair of a Hallicrafters S-120. Unfinished because the contribut
or, Sparky Johnston, doesn't know how the problem got fixed. 

Lt;SSONS RI;-Lt;ARNt;D 
Contributed by Dale Johnston 

I had been away from old radio repair for a long time, and then joined MAARC about a 
year ago, immediately returning to the workbench and to broken radios. Recently I had occa
sion to rework a Hallicrafters S-120, which appeared "dead. " 

The S-120 is an almost typical "All-American 
Five," but has 3 shortwave bands, taking the 

tuning up to 30 Mhz. Also, instead of the 
expected 35W4 miniature rectifier tube, this radio 
has a selenium rectifier (remember that Lud 
Sibley calls them "obsolenium"). The other 
tubes are what you would expect: 12BE6, 
12BA6, 12AV6, and 50C5. My radio had no 
speaker or output transformer, but that was 
quickly fixed, as I keep a supply of salvaged parts 
such as these on the shelf. The strange thing 
about this radio is the absence of data on it; 
Sams doesn't have its schematic. So it was "seat 
of the pants" time. 

After making the usual precautionary 
ohmmeter checks to see if there was continuity 
through the series string of tube heaters, and to 
ensure that there was no short from B+ to B-, I 
looked over the power cord, and plugged the set 
in. No response, not even a lit pilot light, was the 
result. The selenium rectifier was making only 
about 25 volts of B+. I replaced it and its surge 
resistor, which was well away from its marked 
33- ohm value, and now got about 50 volts ofB+, 
indicating a dried-out filter capacitor. The S-120 
uses three electrolytics in the B+ system and one 
in the cathode bias wiring of the output tube, all 
four in one can. I replaced all of them. 

Now, plugging it in resulted in a whole lot of 
B+, about 150 volts of it! Obviously the tubes 
weren't drawing any current, or it would have 
been tamed down to 120-130 v. The tubes didn't 
look like they lit up, either. Ac voltage measure
ments across the tube heaters showed them at 
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about half-voltage. So, the darn resistor they had 
to install to make up for the fact that they left out 
the 35W4 tube (remember that this radio uses a 
selenium rectifier, instead) must have gone west. 

The problem turned out to be not the resistor, 
itself, but the pilot lamp bulbs which were 
shunted across part of this resistance. One of the 
bulbs was defective, and the absence of this shunt 
allowed the total series resistance in the heater 
string to surge up over 600 ohms, cutting the 
heater voltages down to about half normal. A 
pair of new number 4 7 bulbs, and the set came 
on. It's unusual that the tubes in a series-wired 
ac-dc set would fail to light when the pilot lamp 
fails, but a close look at this heater circuit showed 
why. The series resistance used to replace the 
heater of the missing 35W4 tube (to make the 
heater voltages add up to 120 v.) turned out to be 
a carborundum-based regulator resistor, having 
1200 ohms cold resistance, and about 165 ohms 
when hot. In series with this resistance was the 
circuit having the two pilot lamps in series, with a 
600-ohm resistor shunted across the pair. The 
high cold resistance of the regulator protects the 
pilot lamps from the huge inrush of current when 
the tubes are cold, and the 600-ohm shunt allows 
the normal operating voltage on the bulbs to rest 
at about 5 volts, making for long bulb life. 

However, if a bulb fails, then the 600-ohm 
resistor is put in series with the heater string, 
cutting the voltage available for the tubes 
considerably, and to compound it, the dam 
regulator fails to heat enough to get its resistance 
down in a useful range. So the tubes barely light 
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at all. It's a good circuit, but it fooled me for a 
little while. 

Back to the radio. I plugged it in and it came 
on with a putt-putt-putt motorboat sound which 
would wake the dead. I had seen this problem 
before, usually resulting from bad filter capa
citors, which allow the audio amplifier stages to 
interact through common B+ coupling, when the 
capacitors are dried out or absent. But I had just 
replaced the filters, so it had to be something else. 
Oddly, it was controllable in volume, using the 
volume control, indicating its source upstream of 
the volume control. But the low low frequency 
told me that the problem just had to be in the 
audio section. 

I first bypassed the control grid of the 12BE6 
converter tube to B- with a .02 mF capacitor with 
no effect. Bypassing the IF amplifier (12BA6), 
though, stopped the noise altogether. Now, at this 
point, I should have replaced the tube, and tried 
again, but, no, I had to look everywhere else. 

Long ago, I learned that when there is a tube 
involved, look there first. That's why tubes are 
seldom soldered into the circuits, but are 
unplugged from their sockets and readily re
placed. I did all the good things which could have 
repaired problem-causers, like solder the socket 
mounting rivets to the chassis and to the lugs 
relying on the rivets for ground. I bridged new 
capacitors across all of the old ones, to no avail. 

Finally, I checked the tubes in my tester, and 
all read reasonably good. A new 12BA6, also 
reading only reasonably good on my tester, was 
plugged into the IF amplifier socket, and the set 
straightened out right away. So the radio is fixed, 
but I don't know why. Any ideas out there? 
[Could be that the old 12BA6 had a sharper 
cutoff characteristic than the new one, and that 
the AVC loop was oscillating as a result. 
Doubling the AVC bypass capacitor size (by 
bridging another across it) should have affected 
the frequency of the putt-putt, though. Ed] 

0000 

ltadioactivitu - 9 5 A Grand Meet! 

By nearly every account we've heard, Radioactivity- 95, MAARC's June meet aimed at stepping into 
the vacuum left by ARCA 's merger into AWA, was a grand success I 

For many years, ARCA had a June meet which 
moved about the country. Twice MAARC 

hosted this convention, once in New Carrollton, 
MD and once at Timonium, MD. Both of these 
meets were quite popular, attracting hundreds of 
radio collectors, historians, and dealers to attend 
seminars, presentations, and contests on radio 
history and old radio lore and restoration. For 
collectors and dealers alike, each meet featured a 
large flea market or tail-gating activity. Just to 
keep it going, each meet also netted a small level 
of revenue for MAARC and ARCA (each club 
retained half the net). 

Then, last year, the MAARC directors 
sensed a decline in ARCA viability, and decided 
to go it alone on a continuing June meet in the 
Washington-Baltimore area. Thus was born 
Radioactivity- 94. 
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This past June 9-10-11, we had our largest 
meet yet, Radioactivity - 95, with an estimated 
400 attendees absorbing three good presentations, 
an old equipment contest, a tour of two excellent 
radio/electronics museums, a banquet, complete 
with an entertaining radio history talk, good food 
{!), and good fellowship, and a flea market 
sporting some 70-75 vendors . 

Just to add icing to the cake, the club netted 
just over $2500 from the event. Ed Lyon, the 
meet chairman, and MAARC thank each 
volunteer who helped make this conference a 
grand success. Special thanks are due the chair
persons in charge of specific areas: Brian 
Belanger, Sam Cannan, Sammy Cohen, Mitch 
Cohen, Steve Fick, Jay Kiessling, and Steve 
Snyderman. 0 0 0 0 
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Radio Age ads, limited to 100 words or fewer, are 
free to MAARC members, but, please, not more than 

one ad per member per month. All ads subject to 
editing, and ads will not be repeated unless re-sub
mitted. Send ads to any editor listed on masthead 

on page 2. Deadline for all ads for any issue is 20th 
of the previous month (in editor's hands). No tele

phone ads, please. 

AUTO CALL 
Autocal/, the official journal of the 
Foundation for Amateur Radio, is a 
monthly publication covering 
nearly 50 amateur radio organ
izations in the Capital area. To 
know what is happening with 
respect to ham club activities, 
subscribe to Autocal/. Only $8.00 
per year for 12 issues. Write 
Autocall, PO Box 7612, Falls 
Church, VA 22040-7612. (Make 
checks payable to: "Foundation for 
Amateur Radio." 

For Sale: Tubes, schematics, 
service notes, Rider (radio and 
TV), Sams Photofact folders and 
Transistor Books, etc., for early 
radios. LSASE for price list. Sam 
Faust, PO Box 94, Changewater, 
NJ07831. 

For Sale: 1994 paperback, Behind 
the Front Panel, by David Rutland, 
158 pp., $10, postpaid. Heathkit 
Model CI-1079 digital tachometer, 
circa 1975, works, with manual, 
$20, postpaid. Ken Greenberg, 
4858 Lee, Skokie, IL 60077, (708) 
679-8641. 

Sale: Sparton 557 blue mirror 
radio; complete and working; needs 
cleaning, cosmetic touch-up; has 
crack in left small mirror panel 
(about 3Y2''X8" in size), appears 
easy to replace. Best offer over 
$850; Paul Creeden, Ph:(804) 
565-4789 (Williamsburg, VA). 
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Sale, or Trade: American sonar 
transmitter, Model SMR65C, 12-
volt, has broadcast band, very 
clean, untested, $100 plus UPS, or 
best offer, or trade for 1946 Bel
mont Bakelite table radio; working 
order no priority, but must be com
plete, w/ good cabinet. Also, mid-
1920s 6-tube Westinghouse ac 
radio chassis less speaker and 
cabinet, but has orig. globe tubes 
(4-UX226, l-UX227, l-UX171A); 
very clean, but untested; US$100 or 
interesting trade. 
Wanted: Midget ac-dc rnetal
cased radios, Arvin, Silvertone, 
etc., not necessarily in working 
order, but complete, no dents; also, 
need one WX199 and one WD-11, 
duds OK; also need gold color art 
deco dial indicator band for Crosley 
clock-radio, Model D-25. 

Ernest D. M. Yeaw, RR#3, 
Tatamagouche, Nova Scotia, 
Canada, BOK lVO; (902) 657-
2554. 

For Sale: Many of your favorite 
old-time radio shows are available 
on cassettes. You select the shows 
you want and purchase them by the 
hour. Fast friendly service. Send 
for our catalog listing over 5000 
shows, arranged by category and 
title, only $2.00 (P&H). Write: 
Erstwhile Radio, PO Box 2284, 
Peabody, MA 01960. 

SAY YOU SAW IT IN A RADIO 
AGE CLASSIFIED AD. 

Services Offered: Professional 
repairs for all antique table radios, 
consoles, cathedrals, tombstones, 
battery sets, comm receivers, amp
lifiers, and auto radios + Com
plete overhauls + Cabinet refinish
ing+ Reasonable rates+ Free Est. 
+ UPS/USPSIFEDEX shipments 
OK+ All work guaranteed. Also 
buy I trade I sell radios and parts. 
Bob Eslinger - Antique Radio 
Restoration and Repair - 20 Gary 
School Rd, Pomfret Center, CT 
06259; (203) 928-2628, 10 a.rn.-7 
p.rn., Tues-Sat. 

Sale: Horne-made galena crystal 
radios and parts. Write for details. 
L. Gardner, 458 Two Mile Road, 
Tonawanda, NY 14150; (716) 
873-0447. 

Wanted: Tube supplement list 
and/or manual for Precision Model 
10-40 tube tester. Kenneth 
Pearson, 400 Oxford Rd., Green
ville, NC 27858; (919) 756-4702. 

Buy/Sell/Trade: Miscellaneous 
issues of U.S. Amateur Callbooks, 
1914 thru 1980, SASE for list. 
Bob Arrowsmith, W4JNN, PO 
Box 166, Annandale, VA 22003; 
(703) 560-7161. 

Sale, by non-member: Radiola 
18, excel. condx. , missing lamp 
hood; with speaker & box of misc 
tubes (e.g., 27, 71, 10, 26, etc.). 
Best offer for lot. Janet Dumont, 
(703) 620-1760). 
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Sale: 40-year accumulation of old 
radios, parts, tubes, service data; 
cash and carry only. Phone or write 
for details. No lists. Frank 
Krantz, 100 Osage Ave., 
Somerdale, NJ 08083; (609) 783-
0400. 

Sale: RADIOFILE - the technical 
information guide - premier and 
next 3 issues (1946-49) of the 
complete subject index to all radio 
magazines, including announce
ment flier, published by Richard H. 
Dorf. $10 ppd., call to reserve, or 
send SASE for return of check. 
Leland Anderson, 2525 S. Meade 
St., Denver, CO 80219; (303) 922-
7846. 

Wanted: Original manual for 
Hallicrafters S-1 Special (S-2); 
1934 Allied Radio Catalog. Bill 
Ross, 875 Gordon Terrace, 
Winnetka, IL 60093; (708) 441-
6462. 

Wanted: Schematic for an N.RI. 
all wave radio servicer, Model 
l l 75B (this is a portable RF oscil
lator and V-0-M combination 
made for N.RI by Triplett); also 
need a driver unit for an AK Model 
H horn speaker. Alton A. DuBois, 
Jr., 67 Peggy Ann Rd., 
Queensbury, NY 12804; (518) 
792-1995. 

Sale: Late 1930s RCA radio-pho
no combination console, in elegant 
all-original mahog. cabinet, radio 
and phono side-by-side, sep. doors 
for radio, phono, speaker, and re
cord storage. Cab. 38"wX44"hX 
17"deep. Radio has PB tuning, 
plus AM and 2 SW bands. Needs 
new power supply chassis, (sep
arate unit on bottom). Best offer 
over $40. Ken Sleger, 2424 Tay
lor Ave, Alexandria, VA 22302; 
(703) 836-7242. 
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Sale: Do you have a Philco Model 
76? If so, you may want this: 
Original owner-operator manual, 
also manila clasp envelope the 
knobs came in, with printed 
instructions for their installation, 
$18 postpaid. Ron Kudasik, 2235 
Tanya Drive, Chambersburg, PA 
17201; (717) 264-8141 {Iv. msg.). 

Sale: Allied Radio catalog, 1950, 
w/ order blank and envelope, 
$22.50; Allied Radio catalog, 
1951, $17.50; Harvey Radio cata
log, 1951, $16.50; Radio & Televi
sion Maintenance, Sept. 1951, July 
1951, Dec. 1951, $5 ea.; ARRL's 
Hints and Kinks, vol. 3 and vol. 4 
(1940s), $12.50 ea.; RCA Pict-0-
Guide, vol II, NIB, $11.50; QST, 
June 1953, $4; Radio News, June 
'48, July '48, $7 ea.; Radio & 
Television News, June 1954, $5; 
all prices ppd in US. Prefer US 
Money Order. Steve Irnms, 51a 
Old Shannock Rd., Wakefield, 
RI 02879; (401) 783-5387. 

Sale: Heathkit 6-meter amateur 
transciever (''The Sixer"), Model 
HW-29, $30; RCA Senior Volt
ohmyst, WV-98C, $50; Eico Cap
acitor Checker, Model 950, w/ 
manual, $40; Heathkit reg. power 
supply, Model PS-3 (0-500v, 0-
200ma.), $50; Eico sig. gen., 
Model 324, $30; "Antique" EMC 
V-0-M, Model lOlA (wood case), 
$45; Knight sweep gen., 4-band, 
untested, $30, Heathkit pre-amp, 
Model GR-91, w/ tubes, $40; Em
erson 520 Catalin radio, vg condx, 
reduced price, $290; Belmont D-
6111, exc. condx, white, $190; all 
plus UPS. Stephen L Bonino, 
107 Georgetown Rd., Glassboro, 
NJ 08028; (609) 881-0244. 

Radio Age ads are FREE to 
MAARC members. 

For Sale: Radio schematics $2.75 
postpaid; also following books: 
Fundamentals of Radio, $10; Oper
ational Amplifiers, $15; Drake's 
Cyclopedia of Radio & 
Electronics, $18; Transistors in 
Radio, 1V. & Electronics, $15; 
Radio Physics Course, $12; Ele
ments of Radio, $10; 1V Servicing 
Cyclopedia, $15; 1V &FM Receiv
er Servicing, $18; Practical Radio 
Communications, $12; Audel's 1V 
Service Manual, $18; A Flick of 
the Switch, $9; also repro walnut or 
mahog parts for Philco 70 cabinets: 
rear arch, $14; bottom molding, 
$16; front panel, $40; parts 
postpaid. All books plus UPS. 
SASE for list. Dick Oliver, 28604 
Schwalm Drive 2, Elkhart, IN 
46517, (219)522-4516, eves. 

Wanted: Sparton type 70 tube, in 
working condition. Ed Lyon, 
11301 Woodland Way, Myers
ville, MD 21773. 

Radio Service Data: MAARC has 
the best radio service data packets 
available anywhere. When you 
need data to service that radio, send 
its model number, or, if that's 
unavailable, send the make and 
photos of the chassis, to: 

MAARC Library 
C1609 Ceddox Street 

Curtis Bay, MD 21226. 
You will receive, promptly (!), the 
schematic diagram, tube layout, 
parts identification drawings/pho
tos, and any other data published 
for the set. MAARC's sources 
include Rider, Sams, the manu
facturer, Ghirardi, Service maga
zine, Radio News, and dozens of 
other journals and pamphlets. 
Postpaid price for a full packet is 
$5.25 for one radio model, $4.25 
for second model in same order, 
and $3.50 for any additional 
models ordered at same time. 

Page 15 



Wanted: Plug-in crystal, 2315 kHz, for Gonset 
multiband radio receiver. Walton M. Dallas, 7428 
Centenary Ave., Dallas, TX 75225-4515; (214) 363-
1983. 

Sale: Philco Model 87, plays well, cabinet in vy good 
condition, $150 plus UPS; Joe Weinberg, (301) 365-
1312. 

Radio Age ads bring results! Free to members, 100-
word limit, ads not repeated unless resubmitted. 

July 9: BRATS Hamfest, Tirnonium, MD 
Fairgrounds, 8:00 a.m. 

July 16: MAARC Meeting, New Hope Seventh Day 
Adventist Church Gym, Burtonsville, MD, 2:00 
p.m. 

July 22: Museum of Radio & Technology meet, 
Huntington, WV, 7:00 a.m. traders mart, 1:00 
p.m. auction. 

Aug. 2-5: ARCI's Radiofest 95 at Elgin, IL
1
Holiday 

Inn, mart starts at daybreak, old equip't. contest, 
Muchow m~um tours, etc. 

Mid-Atlantic Antique Radio Club 
Jay Kiessling, Membership Chair 
P.O. Box67 
Upperco, MD 21155 

Wanted: Information on following: Gilbert radio, 
manufactured in Calif., CONSCO radio (1920s, 
battery, uses 5 - OlAs}, Beckley-Rawlston radio (1920s, 
battery, uses 5 - OlAs), mfd. in Chicago. Appreciate 
any help. Wayne Gilbert, 10751 Routt Street, 
Broomfield, CO 80021; (303) 465-0883. 

Sale: Knight Ocean Hopper, with 5 coils, very good 
condx, works well, $75 ppd. L Gardner, 458 Two 
Mile Creek Road, Tonawanda, NY 14150; (716) 
873-0447. 

Aug. 6: Shenandoah Valley ARC Hamfest, Berryville, 
VA, Ag Park, 8:00 a .m. 

Aug. 13: Carroll County Hamfest, Westminster, MD, 
Fairgrounds, 8:00 a.m. 

Aug. 20: MAARC Meeting, New Hope Seventh Day 
Adventist Church Gym, Burtonsville, MD, 2:00 
p.m. 

Sep. 6-9: A WA's 34th annual conference, Rochester, 
Marriott at Henrietta, NY. This is the BIG meet! 

Sep. 10: FAR Hamfest, Gaithersburg, MD, Fair
grounds, setup 7:00 a .m., open 8:00 a.m. 

Bulle Rate Mail 
U.S. Postage Paid 

Washington Grove, MD 
Permit 39 


