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Many call them "boatanchors." These are the medium-to-large size radios used on aircraft (and on the 
ground, communicating with aircraft) that had the assignment of maintaining communications between air-
planes and "home base." In the commercial airline world, home base might be nearly a continent away, 
while in the military, during WW2, it was perhaps 500 to 1000 miles away. Shortwaves were used, and the 
keys to successful liaison radio technology were MOPA transmitters and superheterodyne receivers. This is 
the story of some of the popular such radio systems that are collectable today. 

Radios useful for 
conducting long-range 

communications between 
aircraft and ground stations, 
such as would be needed on 
commercial airlines and in the 
military forces had to wait for 
several developments in the 
radio sciences, all taking place 
in the 1920s. First, the use of 
high frequency (HF) or 
shortwave, as it was then 
called, was a necessity. The 
Naval Research Laboratory 
(NRL) collaborated with the 
radio amateur community from about 1925 onward to 
1930 in promoting experiments in which HF 
signaling was featured, over long distances. Since the 
hams had been granted "from 200 meters down," 
meaning that they were free to use all frequencies 

• 

674_7 15 TO 550 METER 

/COMET 
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Figure 1. Hammarlund-Roberts developed the Comet receiver for the com-
mercial (aeronautical) and amateur markets in 1931-32. It was, technically, 
a good receiver, but lacked many of the necessary attributes for aircraft 
use. Hammarlund discounted the radio and sold it to hams after 1933. 

above 1500 kHz, NRL pressed many of their 
scientists to become hams, so that their experiments 
would be legal. In these experiments the hams and 
the Navy discovered the principal characteristics of 

(Continued on page 3) 
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New Hope Seventh Day Adventist Church 
15121 McKnew Road 
Burtonsville, Maryland 
(McKnew Road is 1.5 miles west of 1-95 
and 3/4 mile east of U.S. 29.) 
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(Continued from page 1) 
shortwave signal propagation, that is, how 
the optimum operating frequency should 
be varied with the distance sought and the 
temporal cycles (diurnal, seasonal, and 
solar). They even learned something of 
the circuit latitude effects and came to 
realize that the polar regions were to be 
avoided if possible, in planning 
communications circuits. 

The other two developments of the 1920s 
that were needed for making these long-
range communications system work were 
the superheterodyne receiver circuit and 
the multi-grid tube (tetrodes, pentodes, 
and pentagrids, especially). RCA finally 
released the superhet circuit for general availability to 
other radiomen in 1929, and in that same period, the 
tetrode emerged as a fine RF amplifier, needing no 
neutralization. In the transmitter area, NRL and the 
hams had already shown the benefits of the 2-tube 
MOPA circuit (Master Oscillator-Power Amplifier). 
Thus, by 1930, all the basic elements were available 
for producing good long-range air-ground 
communications systems. 

HAMMARLUND'S 

New Custom-Built 

COMET 
"PRO" 

The SUPER High-Frequency "SUPER" 
for Professional Operators 

Figure 2. The Hammarlund Comet Pro was a distinct improve-
ment over the Comet, but still lacked some basic features 
needed by airborne operators, like a calibrated dial, just for 

starters. And the plug-in coils for band-changing didn't help. 

Hammarlund was early on the scene with a good 
shortwave receiver, the Comet, in 1931 [ 1]. This 
radio, shown in Fig. 1, was pretty mediocre by 
modern standards, but in 1931 it was considered 
quite good, and was well ahead of its main 
competitors, the Pilot Super Wasp and Pilot 
Dragon. The Comet was an eight-tube superhet, 
with an IF of 465 kHz, covering the spectrum from 
545 kHz to 20 MHz, and using plug-in coils for 
each band. Since it was a single-conversion 
superhet, and had no RF stage, it had relatively 
poor image rejection in the higher frequency bands. 
The Comet had a main tuning drum-type dial and 
knob, plus trimmers (for both local oscillator and 
antenna coil) that were adjustable via front-panel 
knobs, providing a sort of bandspread. This radio 
was aimed at the amateurs, even though it was pricey 
at about $ 125 list, less tubes. A commercial version 
called the Comet Pro (Fig. 2) was soon announced 
(about August 1932), and it boasted all pentode tubes. 
disdaining the two lowly 27s used in the ham's 
Comet, and reversing the functions of the frequency 
control knobs. In the Comet Pro, the main tuning 
knob and drum dial operated the local oscillator and 
antenna coil trimmers, ganged together, and the side 
knobs operated main tuning caps for the local 
oscillator and antenna circuit. Thus, the main dial was 

a bandspread dial, and it was set to its coarse position 
by the side-knobs, one setting the LO and the other 
adjusting the antenna circuit. 

In late 1932, National announced their AGS receiver, 
where AGS stood for Aviation Ground Service. In 
ads, like the one in the January 1933 issue of Radio 
News from which Fig. 3 derived, it was subtly 

Figure 3. National's AGS at least put the plug-ins on the 
front panel rather than inside the box on the chassis. 

(Continued on page 4) 
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Figure 4. The Pilot Dragon boasted a band-switch instead of plug-in coils for major frequency changes, 
but its performance was not up to the task cf commercial or military communications. Maybe it was the 

walrut cathedral cabinet that turned off the airline operators and military fliers. 

(Continued from page 3) 

compared to the Comet Pro, and it came out 
favorably. It was a ten-tube superhet that had plug-in 
band-changing coils, but these plugged in through the 
radio's front panel, allowing the radio to be rack-
mounted. In addition it used automatic volume 
control, called into action at the flip of a switch. But 
its main feature was the inclusion of a tuned RF stage 
ahead of the mixer, solving the image response 
problem of the Comet (and Pilot) series. But the price 
was out of reach for most hams, running to about 
$185 or $ 190 by the time the tubes, speaker, and coil 
rack were included. But the airways liked the set, 
especially for ground stations. Neither the Comet Pro 
nor the AGS were well-liked by aircrews, mainly 
because the dials were not directly calibrated in 
frequency, and they used plug-in coils. 

But the commercial airlines did not need full allwave 
coverage, and a direct-reading dial wasn't necessary. 
The official calling frequencies for aircraft would 
devolve to but two in the HF band, 3105 kHz and 
6210 kHz, and, of course, the airline companies could 

maintain their own few frequencies for 
communicating with their flock. So a rotary switch 
for choosing the few discrete frequencies needed 
would have been sufficient. The only reason such a 
solution wasn't popular was that the manufacturers 
also saw the possibility of selling to hams and other 
commercial interests, and the possibility of a huge 
sale to the military. These potential customers all 
needed different frequency sub-bands in the overall 
shortwave band, so that a general coverage might 
work for all of them. 

Of course, there were always the Scott and Silver-
Marshall radios, but these were very expensive, very 
heavy, and concentrated too much on powerful hi-fi 
audio capabilities in the radios, something not needed 
in aircraft or aeronautical service in ground 
installations. And Pilot Radio had their "Dragon" all-
wave set as early as January 1932. Fig. 4 shows the 
April 1932 ad for this radio as it appeared in Radio 
News. This set, however, in its walnut cathedral 
cabinet, would never do in aeronautical service, where 

(Continued on page 5) 
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(Continued from page 4) 
they leaned toward 19-inch relay-rack mounting, and 
not something from mother's parlor. Technically, the 
Dragon could boast all-wave reception via band-
switched coil sets (rather than plug-in coils for each 
band), but it suffered from very poor image rejection, 
a low IF, and absence of a code-enabling beat-
frequency oscillator (BFO). 

The airlines did buy some of these early all-wave 
radios, and usually used Western Electric, RCA, or 
their own transmitter units, always choosing the 
MOPA circuit that the hams had learned to love. Most 
of the installations involving Comet Pros, AGSs, or 
Comets were ground stations, and the airlines 
struggled along in their aircraft with the simple RCA 
AVR-10 [3], then later, the RCA AVR-11. It is 
suspected that RCA lost money on these commercial 
sales, but they were setting the stage for their 
introduction of really good aircraft receivers. The 15-
tube AVR-11 receiver was far more complex (and a 
better performer) than the AVR-10, which had but two 
tubes. It was offered to the commercial airlines in late 
1933 or early 1934, and became the standard ground-
based aeronautical service radio for the period from 
1934 to the postwar period when Hammarlund's SP-
600 and National's HRO-50 became standards. The 
AVR-11 covered the range from 140 kHz to 23 MHz 
in four switch-selected bands. It was far more 
expensive than hams could afford, and it had no all-
wave bandspread capability, so its customer base was 
limited. But, of more importance, it set up RCA as a 
respected aeronautical radio supplier, something the 
Army Signal Corps were looking for. 

The Navy, on the other hand, had already 
signed contracts with RCA for various pieces 
of gear, including a first-ever shipboard radar 
system, the CXAF. In 1931, with considerable 
collaboration with the Naval Research 
Laboratory, RCA produced a few copies of 
their Model RAB general-purpose all-wave 
receiver, tuning from 1MHz to 30 MHz in 8 
bands. band-changing involved operating a 
jackscrew that moved a sliding assembly of 
coils and capacitors. This radio had an RF 
amplifier stage, reducing the image rejection 
problem in most shortwave sets, and the IF 
was changed for each operating band, being as 
low as 600 kHz in the lowest band, and 7.2 

MHz in the highest band. This set used the 
new remote-cutoff pentode tubes so that 
smooth gain control characteristics were 
obtained. Very few of these radios exist today, 

and although they are considered "boat-anchors," they 
are eminently collectable. 

The Army Signal Corps had been the agency that 
bought the first military aircraft, and it was their duty 
to buy radios for the Army aircraft that were now 
being bought by the Air Corps, headquartered at 
Wright Field, near Dayton. The Signal Corps 
headquarters were at Fort Monmouth, NJ (actually at 
Camp Vail, there). After the Corps' several aborted 
attempts at producing a specification for a transmitter 
and receiver combination (SCR- 187) that would serve 
large aircraft (a liaison set) for long-range 
communications, the task was ordered to be 
completed at Wright Field, at the rival Aircraft Radio 
Laboratory (ARL). The specifications and a request 
for a sample receiver and transmitter built to the spec 
were issued in 1935, and only two companies 
responded, RCA and General Electric. 

GE's receiver, the BC-224-GE was considerably out-
of-spec, and was not even as good as the Comet Pro, 
but their transmitter was considered quite good. 
RCA's receiver, the BC-224-RC, was a much better 
than GE's, but their transmitter, adapted from their 
attempt at a ham transmitter, was not accepted. So 

RCA ended up building the production receiver, the 
BC-224A, and GE built the liaison transmitter, the 
BC- 191. Both operated from dynamotors fed from 
the aircraft's 12-volt battery bus (about 14 volts when 
the engines were running), but the Air Corps were 
undergoing the process of conversion to a 24-28-V 
system in all their aircraft, a move that would cause 
changes in these radios, as well. The BC-224A dial 

Figure 5. Typical BC-348, this one a Belmont R model, com-
pletely unmodified when found, about ten years ago. 

(Continued on page 6) 
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(Continued from page 5) 
was a mess to service, having cables and pulleys to 
move the little windows in the dial mask, so a new 
geared dial masking system was designed, and to aid 
in maintenance, the four coils switched in for each 
operating band were modularized so as to be 
removable for servicing. The chassis of the BC-224A 
had been made of rather heavy stamped aluminum 
sheet, but this was abandoned for the sake of making 
the receiver more stable, and the new specification 
called for a machined aluminum casting for the 
chassis. Finally, the tube lineup was modernized by 
one generation of tubes, the 6D6s becoming 6K7s and 
6J7s, the 6B7 becoming a 6B8, and the 76 becoming a 
6C5. The result was a new nomenclature, the BC-
224B. This receiver was found to be highly 
satisfactory to the Signal Corps, and they immediately 
ordered it in quantity, along with the 28-volt version, 
the BC-348B. 

The tuning range for the BC-224B or BC-348B is 1.5 
MHz to 18 MHz (in six bands), deliberately excluding 
the US broadcast band. One reason for this coverage 
was that RCA wanted a high IF (around 1 MHz) 
which would have excluded the broadcast band, 
anyway. There is considerable evidence that RCA 
helped Wright Field finalize the receiver 
specifications for these receivers, a common practice, 
even today, in the "military-industrial complex," as 
Eisenhower called it. Later, in the period just before 
the US entry into the war, the Signal Corps decided 
that it would be good to add another band to allow LF 
signal reception, so the 200-500 kHz band was added, 
and the other bands were redesigned so that all 
operating frequencies could continue to be covered in 
six bands, thus avoiding a redesign of the marvelous 
bandswitching and tuning mechanisms. The new 
receivers, with the LF coverage, were called the BC-
224E and BC-348E. In July 1943, the Signal Corps 
sent about 310 unused BC-348C receivers, identical to 
the BC-348B, but from a later contract (for just over 
1500 radios), to a different manufacturer, Belmont 
Radio, to have the tuning replaced with that of the 
BC-348R, a model then being built by Belmont in 
huge quantities ( 12,000 made in 1942, 18,700 in 
1943) that resembled the BC-348E. These rebuilt 
receivers were called BC-348S. The BC-348S, 
carrying both the nametags for the —C and the —S, is 
extremely rare, today, and this author is unsure 
whether it has the type 41 output tube of the BC-348C 
or the type 6K6GT of the BC-348R. 

To cope with the need for huge quantities of these 
receivers, the Signal Corps let contracts with other 

manufacturers, as the reader might surmise, from the 
Belmont involvement noted above. Stromberg-
Carlson made some of the BC-348E radios, along 
with RCA, but the Signal Corps decided to use a 
different nomenclature for different manufacturers, 
thereafter. The BC-348E, therefore, is the only model 
made by different companies (unless you consider the 
conversion of the 310 RCA BC-348Cs to BC-348Ss 
by Belmont). Belmont also made the BC-348H, BC-
348K, BC-348L, and BC-348R models, all identical, 
but from different contracts. Fig. 5 shows a Belmont 
R-model, just as found at a hamfest in 1994, for 
twenty bucks. These Belmont radios used the octal 
6K6GT output tube instead of the original type 41; 
otherwise they are the same as the —C and —E. 
Stromberg Carlson also made about 3500 of the 
Model BC-348M, identical to the —E model. RCA, 
although busy with other wartime projects, took 
another contract for manufacture of the -E radio, this 
model called BC-3480, made in a quantity of just 
over 6100 units, in 1942. All other BC-348s were 
made by Wells-Gardner, and they were of a different 
design altogether, being called Models BC-348J, BC-
348N, and BC-348Q. 
The radios made by Wells-Gardner were requested by 

Figure 6. Inside a Belmont BC-348R, showing neon 
voltage regulator for the local oscillator 

the Signal Corps after that company had modified one 
of the older RCA models (BC-348C), modernizing the 
circuit through the use of a pentagrid converter and all 
single-ended tubes, mostly metal. Whereas the older 
RCA models used 6B8G, 6C5, 6F7, 6J7, (3) 6K7, and 
41, plus a neon voltage regulator, the Wells-Gardner 
models used 6SA7, 6SJ7, 6SR7, (4) 6SK7, and 
6K6GT, and no neon tube. Fig. 6 shows this regulator 
tube in a Belmont-built BC-348R. The largest change 

(Continued on page 7) 
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(Continued from page 6) 
in the circuit, though, and that which allowed the use 
of the newer tubes, was the extensive use of point-to-
point wiring, instead of the neat cabling method of 
the original. In other words, Wells-Gardner 
employed the methods of modern radio manufacture 
rather than those of the radios of the 1920s. The 
performance of both receiver types is identical. 
Overall, Wells-Gardner made some 35,000 of the 
newer circuit models, while all other makers built 
some 60,000 receivers having the old RCA circuit. 

During the manufacture of the Signal Corps' BC-224 
and BC-348 receivers, the transmitters changed over 
the course of the prewar and wartime periods. The 
original overall liaison combination was called the 
SCR- 187 (BC-224 plus BC-191), but it soon evolved 
into the SCR-238 (BC-224 plus BC-307), then 
became converted into the 28-volt versions, first 
called SCR-260 (BC-348 plus BC-349), then SCR-
287 (BC-348 plus BC-375), this last-named 
combination being the most popular, having been 
fitted into all B-17 and B-24 bombers that flew over 
Europe. The BC-375 transmitter, made by GE, was 
suitable for big aircraft, but, unlike the BC-348 
receiver, was shunned by amateurs after the war. It 
used plug-in tuning units containing coils and 
condensers, each being about the size of the entire 
BC-348 receiver. The BC- 191 through BC-375 are 
still collected by a few diehard boatanchor fans, and 
they still show up at hamfests from time to time. 

In the Pacific war, where the B-29 flew, the 
transmitter paired with the BC-348 receiver was the 
AN/ART-13, a Collins autotune machine. It could 
transmit over any of some 13 preset channels 
selectable by rotary switch. Upon selecting a 
channel, all of the motorized tuning knobs rotated 
backwards to their "zero" positions, and then rotated 
forward to the proper, preset positions for that 
frequency. The preset positions had been previously 
painstakingly set in by the radio technician on the 
ground. The reason for backing the controls down to 
zero before going to the presets was to eliminate 
backlash errors in tuning, of which this transmitter 
had plenty. Servicing was a nightmare, and many 
technicians had fingers pinched or removed by 
inattentive poking during the setup process. Unlike 
the old fashioned tube lineup of the BC-375, the 
ART- 13 used a type 813 in the final amplifier, 
something the hams liked to see. The all-band 
coverage of this transmitter also fostered 
covetousness among the hams after the war, but 
quantities of these transmitters never got very high on 

the surplus market, and it never became very 
inexpensive. The ART-13 is still collected by "old-
fashioned" hams (the ones who use tube-type 
equipment and know how to 'tinker') and collectors, 
but the autotune feature is seldom employed. 

The Navy also bought the BC-348 receivers, calling 
the later production runs by the modern nomenclature 
AN/ARR-11. In Navy bombers and patrol craft like 
the Catalina, Neptune, Mariner, and Coronado, this 
receiver was paired with a liaison transmitter, but 
generally not any of the Signal Corps models. 
Instead, an equally-disliked (by the hams, at least) 
model, the 100-watt GO-series, was often used. This 
transmitter is a behemoth, and by 1942, it was being 
phased out by the GP-series. The last of the GO 
transmitters was the GO-9, and the last of the GP 
series was probably the GP-7. GE had to resort to 
extraordinary measures to reduce the weights of the 
transmitters, but they were still heavy. One of the 
weight-saving features of the GO-9 was its lack of 
any capability for voice modulation (saving a heavy 
modulation transformer) and its use of 800 Hz as the 
power supply frequency (allowing reduction in power 
transformer core weight). The GP-7 also ran on 800 
Hz power, but since it was required to accept voice 
modulation, screen-grid modulation of the 803 output 
tube was used, rather than plate modulation. Neither 
of these transmitters has found favor with the 
amateurs, since neither can be easily modified for the 
ham bands, and the required stability. 

Curiously, Signal Corps and Navy maintenance 
manuals for the BC-348 receivers differ markedly in 
how to align the receivers' tuned circuits. The Signal 
Corps mandates the setting of the IF strip to 915 kHz, 
the nominal design center frequency. But the Navy 
realized that these receivers utilize a crystal filter in 
the IF amplifier, and that the quartz crystals used in 
these filters, while designed for 915 kHz, are allowed 
to be as much as 1.2 kHz off the center frequency in 
the crystal-grinding process. So the Navy 
instructions call for a careful measurement of the 
actual crystal frequency, then the IF transformers are 
tuned to that frequency, not necessarily 915 kHz. As 
a result, the Navy receivers perform better than do 
the Signal Corps units when the crystal filter is 
switched ON. 

At the end of the war, the BC-348s were released by 
the military in large quantities, even though the 
model was still in use in bomber and patrol aircraft. 
The huge downsizing of the Army Air Corps, and 

(Continued on p. 8) 
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(Continued from page 7) 
later, the USAF, allowed many of the unused receivers 
to be sold as surplus. They were snatched up by hams 
needing a good stable receiver, even though they 
covered only up to 18 MHz, and the sunspot cycle 
was waxing toward a maximum in the late 1940s. 
QST, the various amateur's handbooks, and paperback 
booklets all showed the many ways of converting the 
receiver for 120Vac, and many were converted, some 
with a modicum of care and neatness, others not so 
neat, and a few caught fire. The mistake made by 
many hams in the conversion process was grounding 
the B- terminal in the home-made power supply the 
hams used to replace the dynamotor. As in many 
receivers of the early 1930s, the BC-348 (or BC-224) 
grounded the output tube's cathode, and therefore had 
to let the B- terminal become the bias source for the 
output tube. Grounding this terminal meant zero bias 
for the 41 or 6K6GT, and great production of 
distortion in the audio, and British Thermal Units. 

Restoring a BC-348 to its original condition is a 
challenge. With any luck, the collector can find one 
with no additional holes or connectors added to the 
chassis or panel. The "conversion" manuals, aimed at 
making war surplus maximally useful for hams, called 
for many diversions of existing components and the 
addition of many more, including BNC connectors, 
separated RF and AF gain controls, transmit-receive 
relays and switches, and even rewinding the LF coils 
to convert that band to a high-frequency shortwave 
band, from 20 MHz to 50 MHz, with the hoped-for 
use of the original dial markings, 200-500. Fat 
chance. 

With a bit more luck, the collector can even find one 
with the dynamotor intact, or alongside. The 
Belmont-built model found by this author in 1994 had 
the dynamotor intact, and had no dreaded Micamold 
caps. The dynamotor can be seen in Fig. 7. 

With a tad more luck, the heaters were never rewired 
for 6 volts ac, but were left in the 24-28-volt 
configuration (series-parallel wired). Some ham 
conversions used the special power transformer sold 
by Radio Shack that had a 24-volt winding used to 
feed the heaters, left intact. Finally, if the collector is 
very lucky indeed, he can find a receiver with its 
mounting frame still attached. This frame often 
stayed with the scrapped aircraft, and is now just so 
many Budweiser cans. The mounting frames often 
sell for more than the radios, on ebaY, for example. 
If the collector wants to operate the receiver, it will 
need re-capping. Unfortunately, these receivers were 

Figure 7. This view of the inside of a BC-348R 
shows the dynamotor, and to its right, the output 

transformer. 

made at a time when Micamold and Aerovox were 
pushing their "looks like a mica; acts like a short" 
capacitors. These are paper-dielectric caps that are 
molded into black lozenges made of black filled 
phenolic, and they act exactly like the dreaded "black 
beauties." Some of the older receivers used plain 
tubular paper caps, and these may, in some cases, be 

(Continued on page 9) 

For those readers who may 
NOT be members of the Mid-
Atlantic Antique Radio Club, 

and who would like to 
receive Radio Age EVERY 

MONTH, here's a 
Radio Age Bonus Offer! 

One Month FREE for Early 
Renewal or First-Time! 

If you renew your MAARC 
membership before the month shown 

on your mailing label 
(your expiration month), or if you 
start a new membership, you will 

receive an extra month of 
Radio Age! 

13 issues for the price of 12, 25 issues 
for the price of 24, etc. 

Check your mailing label and renew 
or start early—don't miss out! 

(Renewal notices are mailed 30 days 
before your renewal month.)B 
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SIDEBAR 1. Table of models of BC-224/BC-348 receivers bought by Signal Corps. Navy may have bought some sepa-
rately, but did get some from Signal Corps. 

Model Manufacturer Coverage Tubes No. built 

BC-224A RCA 1.5-18 MHz Set 1. 400-500 

BC-224B, C, D RCA 1.5-18 MHz Set 2. —1100 

BC-224E RCA .2-.5 and 1.5-18 MHz Set 2 —500 

BC-224F Belmont as in —E above Set 3 575 

BC-224G, H RCA as in —E above Set 2 —1000 

BC-224K Belmont as in —E above Set 3 —1200 

BC-224L RCA as in —E above Set 2 —700 

BC-348B RCA 1.5-18 MHz Set 2. —1000 

BC-348C RCA 1.5-18 MHz Set 2. —3100 

BC-348E RCA & S-C .2-.5 and 1.5-18 MHz Set 2. —2300 

BC-348H Belmont as in —E above Set 3. 2710 

BC-348J Wells Gardner as in —E above Set 4. 3950 

BC-348K Belmont as in —E above Set 3. 790 

BC-348L Belmont as in —E above Set 3. 7875 

BC-348M Stromberg Carlson as in —E above Set 2. 3840 

BC-348N Wells Gardner as in —E above Set 4. 8900 

BC-3480 RCA as in —E above Set 2. 6120 

BC-348P Stromberg Carlson as in —E above Set 2. 5500 

BC-348Q Wells Gardner as in —E above Set 4. 22,400 

BC-348R Belmont as in —E above Set 3 30,700 

BC-348S -C re-mfd by Belmont as in —E above Set 2(?) 320 

Tubes: Set 1= (4) 6D6, 76, 6F7, 6B7, 41; Set 2= (3) 6K7, 6F7, 6B8, 6C5, 6J7, 41 + neon (991) 
Set 1= (3) 61n., 61P7 ARR., fiCi., 617, 6icAGT .4- "eon:, Set it. (a) 6cy-7, 6cm, 6sA'7, ein, 6.K6GT 

(Continued from page 8) 
okay, but the Micamold black lozenges are all 
suspect, and some are hard to get to for replacement. 

Of course, if the collector is just interested in 
originality, and has no intention of makeing the 
receiver operate, the Micamolds can be left in place, 
but the set ought to be marked with a tag that might 
deter someone from applying power. The models 
that were wired point-to-point, built by Wells-
Gardner, had far fewer of the Micamold paper caps, if 
any at all. This author has restored several of each 
kind of BC-348, and found no Micamolds in the 
Wells-Gardner model. It also had no electrolytics, 
but, instead, had a dual paper cap of high capacity (1 
uF and 8 uF) inside a sealed can, under the chassis. It 
checked good, too. The output of the BC-348 or BC-
224 was intended to feed the older military 
headphones, originally several thousand ohms 
impedance, but as the Signal Corps and Navy were 
converting to the 600-ohm headphone system, a tap 
on the output transformer at 600 ohms was provided, 
and most receivers are wired to that tap. To operate a 
speaker, one needs a "line-to-voice coil" transformer, 
600 ohms-to-4 ohms. 

Conversion of the GO-9 or BC-375 transmitter is 
usually far more easy, since very few hams tried to 
use these pieces of equipment, and if they did, they 
mangled the units to the extent that they don't look 
collectable any longer. In checking over one of these 
transmitters, the important thing to watch for is 
obvious modifications to the cabinet and obvious 
missing components. The components are so large 
that simple comparison with a photo or drawing of a 
complete unit, say, from the operation manual or 
maintenance manual will suffice. The same can be 
said for the Collins AN/ART-13 autotune transmitter. 
This unit had many plug-in modules, such as speech 
amplifier, modulator, etc., that are either still intact or 
missing from a unit you may be checking over. Get 
one that is as complete as possible, and watch for the 
missing plug-in on ebaY or at hamfests. In the ART-
13, watch for broken glassware or ceramics. The 
transmitter used a glass vacuum relay to connect 
transmitter or receiver to the antenna terminal and 
many high-voltage insulators made of porcelain. Be 

Continued on page 12 
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Someone sent this editor a 
newspaper clipping relating a 

WW2 story about American POWs in 
Germany in the last year of the war. 
The story was written by an ex-POW 
who wrote: "Toward the latter part of 
the war, the Germans had no capacity 
to pick up the news. There were 
widespread power outages, and 

batteries were nonexistent. They knew less about 
what was going on than we did. The guards knew 
we had a radio somewhere, but their searches always 
came up short, never finding mine, which I had 
hidden in a soap box. I made my radio as soon as I 
got to the camp, since I had cigarettes, and these 
were the universal currency in the camp. Our camp 
was near Vienna, Austria. 

"I got the tough materials from a French prisoner 
who we suspected was a collaborator. For about 
four packs of cigarettes, he got me a single 
headphone and some galena for the crystal. I used a 
sewing thimble (five cigarettes) to hold the galena, 
bracing it in place with tinfoil from the cigarette 
packs, pounded into place. An old burned-out motor 
(ten cigarettes) from one of our own wrecked aircraft 
provided the wire for the coil and antenna. Since the 
enameled wire was not well insulated (most had 
burned off), I had to space-wind it, using a piece of 
thread wound alongside the wire, wrapped on a 
piece of broom-handle. A toothbrush handle 
provided the tuning lever, which moved a metal tab 
over the coil. I used a sewing needle (two 
cigarettes) as the cat's whisker. We surreptitiously 
strung our antenna wire along the edge of the roof of 
our building, across some shrubs, and along the next 
building roofline. We had to very carefully take it 
down after ' lights out,' since guards shot at anything 
that moved after dark. 

"I compared my crystal set with others in the camp, 
and all seemed equally sensitive, able to pick up 
BBC in the evenings and at night. We learned of the 
tremendous bombings of German cities, and 
occasionally saw huge formations of bombers, or 
rather, their contrails, overhead. By February 1945, 
the guards began to treat us very well, and didn't 
seem to mind our listening to the radios. The prison 
camp officers would ask us what the latest news 
was, almost every morning at roll call. We thought 

they realized their war was over, and they would 
soon be our prisoners. I brought the radio home 
and still have it, over fifty years later." 

Some of the classic tombstone radios of the 
mid- 1930s were made by Delco, and many of 

the Delcos you see in flea markets and radio meets 
have been damaged, internally, by someone "trying 
it out." The silk-covered line cord and plug look 
like any other power line of the period, but the 
radio was made to operate on 32 volts dc, not 120 
volts ac. Some had vibrator power supplies, like 
old auto radios, but some ran directly on 32 volts, 
using that voltage for both filaments and B+. The 
type 48 output tube was designed expressly for this 

use, and operated fairly 
well on 32 volts of B+ plus 
30 volts on the heater. 
Applying 120 volts ac to 
these sets, even for only a 
moment, nearly always 
burns something up. 
Pictured here is one of the 
32-volt Delco power plants 
used on farms from the 
early 1920s to WW2, and 
until 1947 for our farm 

It is pretty well known that in Britain, an annual 
tax or tariff was charged for using a radio receiver 
in the home. The collected taxes were said to pay 

for the 
musicians, 
singers, 
announcers, and 
staff of the BBC. 
The ad shown 
here for a BTH 
2-tube radio 
shows the initial 
tax of £ 1.5.0 on 
a £5.0.0 radio to 
be 30%, and this 
same amount 
had to be paid 
annually. But 
many Brits 
refused to pay 
the annual tab, 
Go to p.11 

TWO VE 
L.F. RECENER 
The Ideal Loud Speaker Set 

Price (5.0.0 
witnuutV..Ires ese 
Rowity re.s.cr ext,a 
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TIDBITS, cont'd from p.10 
causing the revenue people some chagrin. According 
to a 1932 issue of Radio-Craft the cure was to dress 
up two or three big vans with rotating loop antennas 
and electronic equipment, and to come into neighbor-
hoods randomly chosen, and park near apartment 
buildings. Then the van doors would open and a 
band of armed, uniformed men would come charging 
out and head for the apartment doors, with other men 
surrounding the building. They would later be seen 
emerging with an armload of radios, apparently con-
fiscated from within the building. The building occu-
pants would then promptly send in their BBC tariffs. 
The whole idea of using some mysterious electronic 
means to detect unpaid radio locations, plus heavy-
handed "police" activity, was a scam operation by the 
BBC to get people to pay up voluntarily. 

Remember the Wunderlich tube? Got one in 
your collection? They are hard to find, and are 

used in several old radios, including an E.H. Scott or 
two. But Wunderlich wasn't first with such a twin-
grid triode. A fellow named Marion W. Taylor had 
invented a twin-grid triode in 1931 and wrote an arti-
cle on it in the April 1932 issue of Radio News. he 
claimed the two grids each had the same control char-
acteristic, but when both were used simultaneously, 
the control was a bit different from the linear combi-
nation of the two taken individually. Same was true 
of the Wunderlich. Taylor's article shows many uses 
for his tube aside from detection, which is all 
Wunderlich was interested in. We "wunder" if any of 
our readers have any of Taylor's rare twin-grid tubes 
in a collection. 

Incidentally, the type 69 and 
type 70 tubes are virtually 
identical to the Wunderlich, 
so watch for them at fleamar-
kets. They're usually marked 
Sparton. 

Richard Altig dropped 
this editor a line last 

month regarding some radio 
history made in his home 
state of Illinois. He had writ-
ten several times earlier, and 
usually about the Sangamo 
Electric Company, and their 
notable place in radio history. 
This last note was no excep-
tion. But it tied together sev-
eral names of note, to wit: 

Sangamo, Bunn, and Illinois. For those of you who 
also collect pocket watches, you realize that one of 
the finest American watch brands of all time is Illi-
nois. And one of the finest of all Illinois watches is 
the Bunn Special. But the very finest Illinois watch 
is the Sangamo Special. Bunn was the president of 
Sangamo Electric, and Sangamo Electric owned the 
Illinois Watch Company. So all these names so fa-
miliar to watch collectors are neatly tied together. 

Aside from watches, of course, Sangamo made fine 
instruments, including electric watt-hour meters and 
current/voltage measuring meters. They also made 
capacitors and resistors, and a host of other radio 
components. 

Richard's letter included a very rough picture of an 
early radio broadcast station, WDAC, located in the 
Illinois Watch Company plant in Springfield, Illinois. 
That picture, however coarse, is reproduced here. 
The picture dates probably from the 1921-22 period, 
and it was owned and operated by Sangamo, primar-
ily, of course, to sell Sangamo products, Illinois 
watches in particular. But, isn't that a rotary spark 
gap on the far right? What sort of signals could this 
station produce? And I see a Morse key and no mike. 
What's going on? 

Regarding Bunn, it seems there were several Bunn 
family members involved in Illinois business circles. 
Aside form the watch factory president, there was a 
Bunn in big-time banking and another who started 
the now-famous coffee-maker business. 
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Figure 8. Bendix automatic loop antenna, used on 
nearly all WW2 and postwar planes. This one is 
from a Martin PBM Mariner. Ballamore Benny would 
be proud. 

Continued from page 9. 
jammed controls, sometimes resulting from mis-tuned 
conditions during autotune operations. The intact 
ART- 13 also had a Lucite hood over the output termi-
nals, to keep the radio operator in the plane from in-
advertently coming too close to these high-voltage 
points. These are getting impossible to find, and usu-
ally must be rebuilt by a plastics expert if they are 
missing or broken. 

Thus, a good liaison set might, for the modest collec-
tor, consist of two BC-348 receivers, possibly of dif-
fering designs (like a BC-348-E and a BC-348-N) 
plus an AN/ART-13 transmitter. Obtaining the an-
tenna tuning unit would be a big plus. The rare re-
ceiver collector might concentrate on the receivers 
that are scarce, like the old Hammarlund Comet Pro, 

the National AGS, the BC-348-S and BC-348-B. 
Only the diehard with space to burn will collect the 
liaison transmitters of the European theater, like the 
BC-375. 

For the local collector, another radio brand name de-
serves mention here. That name is Bendix. Bendix 
radios were usually used in navigation tasks, and not 
for communications, but often, aircrews will press 
navigation receivers into extra service, to listen in to 
AM broadcast programs or to hear weather broad-
casts. Bendix radios started appearing in aircraft in 
1937, and after Bendix allegedly stole the automatic 
loop direction finder system from Fred Hooven, also 
in 1937, Bendix loops like that shown in Fig. 8 be-
came almost standard equipment on all large planes. 

So, whether you want to collect WW2 liaison sets like 
the BC-348 series, or perhaps older sets like the ones 
that got RCA into the field in the first place, these are 
all very good radios, technically speaking, and they 
have held their values quite well. And check out the 
hamfests, as well as our traditional antique radio 
meets. RCA built some good ham gear, as they honed 
their engineering capabilities for the tough job of 
making good liaison sets that the airlines and the gov-
ernment could afford. Fig. 9, for example, shows a 
picture from a QST ad for RCA transmitters and re-
ceivers. The one shown is the Model ACR-175 that 
sold for about $ 120 in 1934-35. Not much different 
in price from that of the Super Pro or HRO, but a 
good receiver, and far more rare. 

Collecting some of these pieces of history should be 
in the job jar of more of our members, don't you 
think? 

Next... Part 3, Command Radios 

Figure 8. 
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BC-348 Sidebar 2 
By Ed Lyon 

I examined my "new" Belmont-built BC-348R 
1_ almost as soon as I had it home, as I wanted to 
get an article together describing the innards. I had 
a maintenance manual published by the Air Corps, 
but it didn't say much about how the set was built. I 
took some notes on this Belmont as well as on an 
older RCA-built model, and this sidebar is based on 
those notes plus some more recent articles on the 
radio. Detailed examination of these two of the four 
BC-348 receivers in my collection have revealed 
some details of the RCA basic design that are re-
markable. They show that radio engineers, faced 
with tough problems, can be resourceful, even at 
RCA. 

First, the variable capacitor, a four-gang affair, 
seemed to be made of a harder-than-aluminum alloy, 
and some reading about the receiver in the short 
AWA Old Timers' Bulletin article by Bill Fizette [ 1] 
disclosed that the metal used in the construction of 
this tuning capacitor is invar, an alloy having a very 
low temperature coefficient. In school we were al-
ways told that at the National Bureau of Standards 
there was meter-long rod that would never change in 
length, because it was made of invar, and Mrs. Barn-
hart said that was important (translation: it would be 
on a pop quiz, soon.). We believed that invar must 
be as rare as platinum. RCA wanted to control the 
drift of the BC-348 receiver tuning to meet the strin-
gent resettability specifications, and temperature-
compensating ceramic capacitors wouldn't quite do 
the trick by themselves. Invar was the answer, with 
some of the ceramics helping. This eliminated the 
need for the insulated oven featured in the BC-348A 
model, for a substantial saving in cost, weight, vol-
ume, and maintenance headaches. 

Second, the sensitivity of the receiver must have var-
ied with tuning, yielding a higher noise level [2] at 
one end of the dial compared with the other, because 
RCA added a potentiometer to the shaft of the tuning 
capacitor, connecting the pot as a rheostat in the cath-
ode circuit of one of the RF amplifier stages. My Bel-
mont R-suffix set has a net tangential sensitivity of 
just under 1 microvolt across the dial (Bands 3 and 4), 
with imperceptible variation. 

Third, the high IF chosen by RCA does a good job in 

keeping the image response down to extremely low 
levels. But the selection of this IF was not a whimsi-
cal or arbitrary selection by RCA. They carefully 
chose a frequency near 1 MHz that would not be coin-
cident with any known radio signal on the air, to pre-
vent that signal sneaking through the RF and mixer 
stages and getting into the IF amplifier. The chosen 
frequency of 915 kHz lies halfway between two possi-
ble US broadcast frequencies, 910 and 920 KHz. Of 
course, in Europe, Africa, and Asia, where these ra-
dios were most used in the war, there was no guaran-
tee that 915 kHz would always be free of powerful 
signal transmissions. The excellent shielding of the 
front-end, though, never allowed any such signals to 
upset aircraft communications, to my knowledge. 

My Belmont unit also has friction devices on each of 
the rotary controls (RF/AF gain control, etc.) to pre-
vent them from creeping under the thundering vibra-
tion encountered in a B-17 Fortress. By the same to-
ken, that beautifully-built dial-drive mechanism, with 
its cast aluminum framework, has all anti-backlash 
spring-loaded split gears, even in the worm-drive 
gearing, so that the dial will not creep, nor will it ex-
hibit hysteresis when rocked back and forth. 

As to why the broadcast band was not included in this 
radio, we must consider the Signal Corps' position, 
when confronted with the need for a mid-broadcast-

(Continued on page 14) 

FOR THE RECORD 
The August meeting of the Mid-Atlantic Antique Radio Club was held on 21 August, at the usual location, even 
though this editor forgot it completely, and prepared to go to the meeting a week late. Old-timer's Disease, for 
sure. It is said that about 50-52 members attended to see a fine Show-N-Tell presentation organized by Willie 
Sessoms, featuring items brought by Jim Wilson and Geoff Shearer. Steve Hansman showed a fine video on ra-
dio sound effects from the golden age of radio, and this was well received. Financially, Rod reports that we 

made about $ 101 on capacitor sales (two months' worth) and snack donations, and Domi reports that the auction 
brought in about $71. 
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(Continued from page 13) 

band IF for image rejection pitted against what bene-
fit the broadcast band would accrue for the airmen. 
Morale-enhancing listening was not the issue. In-
stead, consider what the ability to receive the broad-
cast band could do to help them in their job of getting 
to the enemy and back home, and that was direction-
finding, based on known broadcast stations' loca-
tions. But this was the job of the boyen (later, Ben-
dix) SCR-269 navigation receiver, not the liaison set. 
True, in the array of command radios carried in most 
planes, this array would eventually include one radio 
tuned for the broadcast band, but it also had loop an-
tenna terminals, for direction-finding. 

And why did RCA stop the frequency coverage at 18 
MHz? Because that's as far as they could get using 
the grouped-component (on phenolic boards) and 
cabled wiring methods dictated by the Corps' long 

experience throughout the 1910s and 1920s. (In 
1920, 18 MHz was thought to be getting danger-
ously close to X-Rays.) It wasn't until Wells-
Gardner demonstrated the advantages of point-to-
point componentry and direct wiring that the Corps 
recanted, and had those modified BC-348s built. It 
was to save redesign of the mechanical features and 
the training and interchangeability problems that 
would ensue that frequency coverage above 18 MHz 
was not included in the Wells-Gardner models. 

The devil is in the details, but to RCA's credit, they 
mastered the details in this radio. 
References: 
[1] AWA's Old Timers' Bulletin, 27, 2, August 1986. 
[2] In the shortwave band, external atmospheric 
noise always exceeds internal receiver front-end 
noise, in any but the most crude of receivers. 

Pioneer in Plastics in Radio 
By Ed Lyon  

IN developing a rather long article on plastics in radio manufacturing, to be published next year, my research 
spalled off a few minor tidbits regarding plastics as used 
in radio cabinetry. This is one of them. 

During the tough times in the early Great Depression 
years of 1929-1933, sharp marketing was the key to radio 
sales. When the buying public had precious little in the 
way of disposable income, the radio maker with the best 
story often survived, at the expense of the other guy, who 
might have had a better radio, but no story. And the story 
had to be innovative and memorable, so that when the 
potential customer ran across the radio in question, he 
was reminded to buy it, lest it get away. 

Such was the theory of Charlie Verschoor, a Michigan 
radio pioneer, struggling to sell radios as the International 
Radio Corporation, even before the Great Depression. In 
the late 1920s, he got the idea to eliminate the conven-
tional radio power supply, consisting of a heavy power 
transformer, a full-wave rectifier (like the type 280 tube), 
and a filter system that had both large condensers and one 
or more heavy filter chokes. But the radio trust beat him 
to the punch, because in 1930, RCA was offering both an 
RCA brand and a GE brand ac-dc radio that did exactly 
what Charlie was thinking of. He persisted, though, and 
continued with his experiments, emerging with the 
Kadette, pictured here, a very small radio for the time, 
that had a Gothic-looking cabinet that looked a little like 
multi-hued wood — no, that wasn't wood at all, it was 
some sort of ivory-like substance — by George, it was 
plastic! And although it felt like Bakelite, it looked dif-
ferent, with light colored swirls in it, along with the 
darker "grain." 

Modern Plastics Magazine later showed how the radio 
cabinet had been made, by the Chicago Molded Products 
Company. It was urea, made very much like Bakelite, 
but with urea instead of phenol, combined with formalde-
hyde. Difference was that this plastic had a smaller per-
centage of dark filler, and was made of two or three dif-
ferent batches of powdered partially-cured (novolak) urea 
resins, each already premixed with its reinforcing filler, 
wood flour. These resin mixes were crudely intermixed, 
then injected into the steel mold, and pressure was ap-
plied, along with steam heat. After a minute of this high 
pressure, the heat was removed, and the pressure was 
relaxed, after which opening the mold allowed a finished 
radio cabinet to be released. 

International could hardly keep up with the demand for 
this and other similar low-cost radios made in Bakelite 
and other molded phenolics. And, as long as they stuck 
with low-end radios, and stayed away from high-tube-
count low-performance sets, they prospered, even in 
those Depression years. 
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Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on pule 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

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: Over 700 radios & radio-
related items at the Radio Attic. 
Every radio has a photo, a selling 
price, and a real person to contact. 
Selling radios? We sold 915 radios 
in 2004! Mention this ad and get 
up to five free ads with five paid 
ads. The Radio Attic, http:// 
radioattic.com. Contact Steve 
A dams a t 
webmaster@radioattic.com 

Sale: Don Smith is preparing to 
sell much of the remaining radios, 
photographic equipment, tools, 
parts, and test equipment formerly 
owned by his father and mother, 
Emmett and Josie. Contact him for 
an appointment to see and buy the 
gear you like. In Baltimore, phone 
number 410-665-8536. 

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 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, Tuesday thru 
Saturday. Telephone/fax: 860-928-
2628. 

E-mail: Bob@oldradiodoc.com. 
Please come visit us on the web at 
http://www.oldradiodoc.com or 
stop by... when in the New England 
area. 

For sale: Popular radio books at 12-
18% discount. Newest Zenith books at 
$4.00 below list prices plus shipping, 

or pick-up at MAARC meeting. 
Slusser Collectors Guide to Antique 
Radios Price Guide, $22.00 (List 
$25.00). Many, many others. Email for 
list. 
Wanted: Red Regency TR-1, $400; 
Pearlescent Regency TR-1, $2500+; 
Clear case Regency TR-1, your price; 
Cyarts Deluxe Model B, $ 1500+; Sony 
IR-SS, $ 10,000; All prices are for 
near-mint condition examples. Any 
condition wanted. Also need all early, 
quality US and Japanese transistor 
radios. Best prices anywhere paid for 
your exceptional quality sets. Paul 
Farmer, Time Out of Mind Radio, 
Time Out of Mind Radio Books, and 
Time Out of Mind Radio Appraisers, 
PO Box 352, Washington, VA 22747-
0 3 5 2 . 5 4 0 - 9 8 7 - 8 7 5 9 . 
oldradiotime@hotmail.com 

11111111111111111111E-m•ma 
This very decorative little chrome-front radio was the subject of a flurry of 
e-mail messages among the MAARC membership, recently. The origina-
tor of the message string asked what the radio was, and many guesses 
followed, including, " It's a home-brew, since I've seen the chassis else-
where." But the final word was by someone on an antique radio forum 
dug up by Chuck Palmer. It's a Mexican-made radio, probably built in the 
late 1940s, and the logo, faintly seen above, :s EGM, standing for Elec-
tronica General de Mexico. 
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Sun., Sep. 18 MAARC meeting at the Seventh Day Adventist 
Church, Burtonsville, MD, tailgating at 10 a.m., 
auction at 2 p.m. This is our annual fall mini-meet, 
with big auction, free flea-marketing. 

Sun., Oct. 16 MAARC meeting at the Seventh Day Adventist 
Church, Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 

Sun., Nov. 20 MAARC meeting at the Seventh Day Adventist 
Church, Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 

Sun., Dec. 18 MAARC meeting at the Seventh Day Adventist 
Church, Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 

Sun., Jan. 15 MAARC meeting at the Seventh Day Adventist 
Church, Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 

Sun., Feb. 19 MAARC meeting at the Seventh Day Adventist 
Church, Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 
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Bruce Shetrone 
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