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THE RISE AND FALL OF SHORTWAVE RADIO PART 2 

BY ED LYON 
This two-part article (Part I appeared in January 2010) discusses the history of shortwave radio and its popular-
ity from 1935 to the height of the Cold War. This second part covers the problems leading to the gradual aban-

donment of shortwave radio, except by scientists, diehard amateurs, and third-world broadcasting. 

IN Part 1 of this piece, we covered the early varying ionosphere, which is the critical link 
period of discovery concerning the shortwave connecting the transmitter with the listeners. 
band, that span of signal 

frequencies from about 2 MHz to as 
high as 30 MHz, especially the 
characteristic that allows those 
signals to propagate enormous 
distances with relatively little loss. 
This opened the door for amateurs to 
communicate with each other all over 
the globe, and for international 
broadcasters to spread their news and 
views to listeners everywhere. The 
huge difference between 
communications at low frequencies 
and doing so in the shortwave bands 
is propagation variation: at low 
frequencies there is little variation 
from day to day or day to night, but 
at shortwave frequencies, one needs a 
"day" frequency and a "night" 
frequency, at the very minimum. For 
good communications to a distant 
area, one should really have available 
up to five or six operating 
frequencies to accommodate the 

Gemmel ISMeele Age••••R.. 116dei IL•110... 
Prére 091.50. 

Alabal. Weber*. W., awl 
amp 1•6•414.. 

The GE Model K-80 home 
radio for 1930 sported three 
shortwave bands plus the 
broadcast band, providing 
coverage from 540 kHz to 
18 MHz. 

Shortwave-capable radio receivers 
became popular during the "golden 
age" period, from about 1929 to the 
end of the second World War, because 
the general population of the country 
was anxious to hear what was going on 
in Europe and Asia, and not filtered by 
CBS, NBC, or a news agency. The 
first transmitters capable of generating 
reasonably high power at shortwave 
frequencies were built by the usual big 
"guns," RCA, GE, Westinghouse, and 
Western Electric, and these transmitters 
were usually operated at a fixed 
operating frequency. To change 
frequencies it was found convenient to 
simply change transmitters, since this 
gave the station engineers a chance to 
clean and maintain them when not on 
the air. It was also found that changing 

(Continued on page 3) 
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frequency required adjusting big high-voltage 
capacitors and inductors, and these components lasted 
much longer if they were NOT adjusted every day. 
For the amateur and the military shortwave user, 
though, compactness and economy were the 
watchwords, and their transmitter sets had to 
accommodate the frequencies of immediate interest, 
and so were extremely flexible in frequency, power 
level, and antenna-feed capabilities. And, of course, 
receivers were always frequency-adjustable. 

As early as 1931, several radio manufacturers were 
marketing shortwave converters, used to translate the 
shortwave bands downward in frequency so that the 
standard broadcast-band home radio could receive the 
shortwave signals. Crosley had their Model 7 out in 
time for Christmas 1930, for example. This unit was 
a stand-alone, socket-powered set that had four tubes, 
and cost as much as a small radio. It had antenna and 
ground connection posts on one side of the chassis 
rear, and similar posts on the other side, intended for 
connection to the radio's antenna and ground posts. 
Its performance was not very good, and a common 
problem was the over-riding of strong local broadcast 
signals, which interfered with the desired shortwave 
program material. A second problem was the drifting 
of the set's local oscillator, causing the desired 
shortwave signal to fade away. These sorts of 
problems made shortwave listening a challenge, but, 
still there was a demand for shortwave listening, 
primarily out of pure curiosity. This was a country 
made up largely of transplanted Europeans and their 
offspring, and many citizens wanted to hear the news 
and gossip directly from Europe. 

The Crosley Model 7 very quickly found competition 
in the market. Powel Crosley promptly found ways 
of making it far cheaper and just as effective (or 
ineffective), which boosted sales in 1931. The next 
step was the Model 7-1, basically the same converter, 
but with the input stage removed, as it didn't seem to 
help performance in the older Model 7 The newer 7-1 
still had the problem of requiring the user to swap 
plug-in coils in order to change shortwave bands, and 
both models required tuning separate dials for the 
antenna circuit and the local oscillator. It was almost 
like returning to the old three-dialer concept of the 
1924 period. Later in 1931, the new Model 7-2 
emerged, with a handy band-switch for shortwave 
band changing, and this new converter was made 
more economical by not having its own power 
supply, but, instead, operated parasitically from the 

National catered to the hams, and in 1935 they 
offered a series of radios of high quality, but not 
easy to operate. This FBX-A model came first, 
with plug-in coils for band-changing, and a linear 
dial scale whose reading had to be converted to 
frequency through the use of a set of curves on 
the front-panel chart. 

radio to which it was connected. One requirement 
levied on the connected radio was that it had to have 
pentode output tube(s), so that the screen voltage 
could be tapped to feed the converter plates and 
screens. This converter was probably Crosley's most 
popular model, and it worked better than the earlier 
models, mostly because of the bandswitching 
capability and the ganged variable capacitor which 
allowed single-dial shortwave tuning. Its only real 
shortcoming, aside from the inevitable drift problem, 
was the absolute need to have the antenna and ground 
connections made very short and made secure to the 
radio to which the converter was connected, because 
the ground connection also carried the B+ return. 

(Continued on page 4) 
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The radio to which the converter was to 
be attached was required to have a type 47 
pentode output tube, or a push-pull pair of 
such tubes. The way the converter was 
attached was as follows: first, the radio's 
output tube (the 47 or one of the two 47s, 
as appropriate) was pulled out of its 
socket. Now the Model 7-2 converter had 
a short cable of wires, coming out of its 
chassis, which was terminated in a five-
pin plug/socket. This plug/socket was 
inserted in the radio's output tube socket 
and the output tube was plugged into the 
top of this plug/socket. In this way the 
converter was able to "borrow" heater 
voltage from pins 1 and 5 and B+ voltage 
from pin 4. Then the antenna and ground 
posts of the radio were connected to the 
output posts of the converter, and the 
outdoor antenna and a good ground were 
wired to the converter input posts. The converter 
bandswitch had one position (for listening to the 
regular broadcast band), in which the converter input 
terminals were connected directly to the output 
terminals, bypassing the converter. 

National's AGS radio, said to have been built to government 
specifications, also came out in 1935, and had an extra RF 
stage (and another plug-in coi F for each band). Like the FBX-A, 
and all of National's best receivers, it had a 0-100 dial and a set 
of curves on a front panel chart to set the frequency. 

Shortwave converters actually could have performed 
far better than later radios that had shortwave bands, 
had the designers not succumbed to the economic 
pressures of the Depression. The issue is drift and 
tuning stability. In the design of radios that also 
received shortwave signals, to keep the shortwave 
listening capability economical, the designer tried to 
cover the interesting parts of the shortwave spectrum 
in as few different band-switch positions as possible, 
and with the simplest possible switching complexity. 
Each band-switch position required another set of 
coils or taps on a given coil, and to change the way 
the coils were used, from band to band, required 
additional switch banks or additional contacts and 
wipers, and each of these made the set more costly in 
parts and in wiring assembly time. So each band, 
whether broadcast, longwave, or shortwave, usually 
used analogous tuning and local oscillator circuits, 
and the IF was common to all bands. 

Now, the broadcast band covers a total frequency 
span of just about 3:1 (550-1600 kHz). The tuning-in 
of this band requires a variable capacitor that can 
span a 9:1 capacity change (the square of 3:1). If 
bandswitching keeps all the radios circuits analogous, 
band-to-band, then the span of the tunable shortwave 
band will also be about 3:1, so that the available band 

could be something like 5.5 MHz to 16.5 MHz or 
thereabouts. Actually, a common span in cheap table 
radios was 5.6 to 18 MHz, and the broadcast band 
that could be tuned ran from 550 kHz to 1750 kHz, to 
allow the listener the thrill of hearing "police calls" 
that crowded the 1650-1750 kHz band. In a 
shortwave converter, the broadcast band's 3:1 
frequency span is irrelevant, because the converter 
doesn't have to contend with this band. So the 
converter can have the luxury of using perhaps two 
bands to cover the 5.6-18 MHz overall band, and 
these bands would be 5.6-10 MHz and 10-18 MHz, 
each about 1.8:1 in span. The variable capacitor used 
to tune in these two bands would have to span only 
3:1 in capacity, making the whole tuning system three 
times more stable and resistant to drift. 

In receivers designed to be good performers (at any 
cost), the shortwave band was broken into several 
bands, each of which spanned the entire dial and 
variable capacitor range. GE's Model K-80 was a 
tombstone type designed with good performance in 
mind, and in 1930 it sold for about $ 100, and 
attracted the attention of home enthusiasts and hams 
alike. It covered the broadcast and shortwave bands 
up to 18 MHz in four bands, and used two RF 
amplifier stages in the highest (8-18 MHz) band, to 
help eliminate image interference. 

But the economics that drove the commercial radio 
designers to use the cheapest means to get an 
acceptable result never bothered the ham community. 

(Continued on page 5) 
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(Continued from page 4) 
Most hams built their own 
converters in the early part of the 
1930s, and the few who were well-
heeled bought Hammarlund, Pilot, 
or National receivers that boasted 
plenty of bands to cover the 
shortwave spectrum, and in many 
of these designs, the tuning span 
for a given band might be only 
1.3:1, offering real stability and 
sharp tunability. The hams who 
built their own could make their 
converters or receiver as complex 
as they liked, and some of the 
home-brew converters described 
in the Radio Amateur's Handbook 
or QST covered only the actual 
ham bands, requiring tuning spans 
of only a few percent, and rock-
solid tuning capabilities. This was 
because the smaller the required 
tuning span, the less important is 
hand and body capacity, drifting capacitor values, and 
the effects of heating and cooling. 

In 1935, National ran several OST ads asking hams to be patient, and 
wait for the best of all shortwave radios, the famous HAD. This radio, 
like all Nationals before it, used plug-in coils, four of them, but all four 
mounted in a metal container, pugging as a und, for each bard. The 
calibration cuve was printed on a parel on each set of coils. While 
inconvenient for frequency- setting, this system persisted in the HROs, 
all the way up to the Model HRO-60, sold in 1958. 

The bottom line was that the average home-owner 
who wanted to listen-in on international shortwave 
broadcasting had to be able to cover, somehow, a 
total frequency span that ran from about 3.5 MHz to 
20 MHz, but could get most of the overseas news in a 
narrower span, from about 7 MHz to about 18 MHz, 
if some times of day could be foregone. The laws of 
nature governing propagation via the ionosphere 
inexorably dictated where each signaling frequency 
would be receivable from any given overseas 
transmitter, and the listener had to be able to adapt. 
Cheap receivers could attain this coverage in a single 
band (plus the domestic broadcast band, of course), 
but drift and signal crowding was a real detriment. 
Commercial communications receivers fared far 
better, using several bands to attain the needed 

frequency coverage, and were priced correspondingly 
higher. Military radios, transmitting and receiving, 
also used the shortwave bands for essentially all 
communications from the mid-1930s to about 1943. 
After that year, increasing use was made of VHF and 
UHF (30 MHz to 3000 MHz) for all tactical (line-of-
sight) communications, while shortwave frequencies 
continued to provide long-distance communications. 
Most communications problems occurred in the 
military when someone tried to use the wrong 
frequency regime for his communications effort, or 
tried communicating using differing transmitting and 
receiving frequencies. 

Once the hams, the airlines, and the military tried 
VHF and UHF for local communications, it was 
difficult to go back to shortwave. For one thing, 
VHF and UHF channels could afford the luxury of 

(Continued on page 6) 

For the Record 
The February 2010 meeting of the Mid-Atlantic Antique Radio Club was held at the Davidsonville Family 
Recreation Center on February 21st, with 52 members and guests in attendance. Willie Sessoms, complete 
with new eyeballs, conducted a good Show-'n'-Tell session, with several notable presenters. John Begg 
showed a pedestal-type table that housed a radio, and asked how to clamp the legs back on the pedestal, since 
they are at a sharp angle, and binding the assembly together was difficult. He got several good answers, and 
left happy and rarin' to complete the assembly. Paul Farmer previewed his planned presentation for March, a 
discussion and demonstration of Sony transistor radios, and collecting them. Geoff gave the main presentation 
on where and how to find good radios and roadkill, a talk that was well received. Col. Belanger then con-
ducted a brisk auction that included a beautiful Saba console. 
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full-bandwidth voice or music, because that audio 
bandwidth was such a small percentage of the carrier 
frequency, and there seemed to be no limit to the 
amount of total channel bandwidth available. Then, 
television came along, and consumed over 6 MHz for 
each channel used, so that the original VHF 
television channels soon ran out of spectrum room 
for all the programs demanded by the public, and this 
forced the expansion into the UHF band, where there 
was plenty of room. 

Even the hams began to have some fun 
experimenting with ways of obtaining greater 
communicating distances without resorting to 
shortwave, with its fading, narrow-bandwidths, and 
crowded bands. They put up and licensed unmanned 
repeater stations, little transceivers that received a 
ham's signals, amplified them, and then retransmitted 
them on a slightly different frequency. By placing 
the repeater on top of a hill or mountain, hams as far 
away from each other as 100 miles or more could 
communicate, using the repeater as a link. After 
1958, the hams pressed for a satellite to act as a super 
repeater, and eventually had a series of 
communications satellites available for really long-
haul UHF communications. The hams were also 
experimenting with FM and television, and these 
needed more bandwidth than was available in the 
shortwave band, which was constantly being crowded 
by international broadcasters and certain foreign 
over-the-horizon radar signals that moved about in 
the shortwave bands. The international radio 
regulatory cooperative (the ITU), through World 
Administrative Radio Conferences (WARCs), began 
methodically reducing the available shortwave 
spectrum allocated to amateurs, military forces, and 
commercial communicators so that more shortwave 
broadcasting spectrum could be made available to 
emerging nations' desire to broadcast their messages 
to the world. It was felt that the point-to-point users 
of the shortwave spectrum could adapt to other (more 
expensive) methods of getting signals to interconnect 
these points, while international shortwave 
broadcasters needed to get their messages out to a 
population that could not afford any but the simplest 
of receivers, and these would be shortwave sets. 

Finally, after about 1980, the ARPAnet became the 
internet, and the communications by means of 
directed diffusion of signals over many possible paths 
simultaneously offered wideband communications to 
anyone with a proper terminal, plus a core supply of 
"servers," terminals able to remain on all the time to 

This Crosley Model 7-1 SW converter had separate 
tuning chals for antenna and local oscillator stages, 
use plug-in coils to select the shortwave band of 
interest, and had dials that required translation on 
a printed curve te yield the frequency, itself. 

buffer, store, and forward messages needing to be 
sent or received in their geographic area. The servers 
would be paid by the users on a subscription basis, 
just like a post office or telephone utility. The 
bandwidth of this internet system can be enormous, 
allowing high-quality still and motion pictures to be 
sent and received, simultaneously with many 
channels of quality music or other video effects. In 
the emerging nations, these capabilities are still in 
their beginnings, so these populations continue to 
rely on the shortwave bands to bring them news and 
entertainment, always aural, and always fraught with 
fading, distortion, and interference. 

The radio amateur is still alive in America, but now is 
in either of two distinctive camps: the ham is either a 
VHF/UHF repeater-type ham who uses hand-held 
and small desk-top equipment to maintain routine 
contacts with his/her ham friends, and resorts to the 
internet to send and receive really wide-band 
material, like pictures and videos, or the ham is an 
old-fashioned shortwave communicator who has 
probably returned to the use of Morse code for most 
scheduled on-the-air meetings with his/her small 
group of like-minded friends. In a well publicized 
anecdotal stunt one night, entertainer Jay Leno hosted 
a speed contest between two CW hams and two 
young text-messagers, in the communications of a 
short message across a room. The hams beat the 
texters by a wide margin, in speed and accuracy. 

It is when disasters like hurricane Katrina strike that 
these "old fashioned" hams step forward with small 
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1644402. 

This is a time series of ionograms (ionospheric height vertical scale; frequency on horizontal scale) 
taken at the HAARP site as Todd Pedersen turned HAARP on to heat the ionosphere. Within two min-
utes a new ionospheric layer had formed, and began moving downward, stabilizing into a solid reliable 
layer capable of carrying shortwave signals within another minute or two. It disappeared after HAARP 
was shut down. 

(Continued from page 6) 

CW transmitters/receivers and portable generators 
and begin to handle emergency messages from deep 
within the disaster zone to relief forces outside the 
zone. This is because the many cell towers, relay 
stations, satellite ground stations, CATV relays, and 
other wideband connections to the interne have failed 
in the disaster area, and it is only the brass-pounder 
who can throw an antenna wire up over a remaining 
tree that can get through the tiny 100-Hz-wide 
available channels in the shortwave bands to seek 
help for the disaster victims. 

What can we expect of shortwave radio in the near 
future? The shortwave bands remain as the only way 
to conduct signals directly from one place on the 
earth to another that is well beyond the horizon. In 
the past, there have been several attempts at making 
an artificial reflector or reflecting layer at ionospheric 
heights to enable reflection of wideband signals to 
zones beyond the horizon. One such program was 
Westford, in which billions of tiny metallic needles 
were dispensed from a satellite to form a belt 
encircling the earth, at several hundred miles altitude. 
The idea was to create a layer which would reflect 
strongly any signals whose wavelength was twice the 
needle length. After deployment, the needles seemed 
to become far too diffuse to make a good solid 
reflector, and the project was not pursued further. 

Of course, at shortwave frequencies, the ionosphere 
provides the needed reflector for us, but in an 
imperfect way, and with variability that requires 
adaptation by the ground-based transmitter and 
receiver. The use of "path-sounders" at each end of a 
long (say, intercontinental) communications path 
allows the sounders to explore all frequencies in the 
entire shortwave band so that the optimum frequency 
for the moment can be selected for carrying out the 
communication. By running the path-sounders full-
time, all the time, the optimum frequency can be 

selected all the time. However, the optimum 
frequency is not necessarily a perfect frequency. It 
might be the best of all the available frequencies, but 
perhaps the entire ionospheric path is unstable and 
fraught with severe multipath or attenuation, possibly 
brought on by sudden solar outbursts. Propagation on 
the "best" frequency might well be not any better than 
no propagation at all. 

One capability very recently discovered at the 
HAARP project site in Alaska may show some 
promise here. HAARP is a huge transmitter whose 
tightly-controlled antenna beam can be steered, but 
aims generally upward toward the overhead sky. It 
operates in the band from about 2 MHz to almost 10 
MHz, and in use, it "heats" the ionosphere, and can 
modify the electron density in the ionosphere. About 
a year ago, Todd Pedersen, while operating HAARP, 
noted that by transmitting at the second harmonic of 
the gyrofrequency (that frequency near 1.5 MHz at 
which electrons spin around the earth's magnetic lines 
of force at ionospheric heights), he could produce a 
very smooth, stable, and dense electron layer slightly 
below the existing ionosphere. Upon turning HAARP 
off, the layer gradually disappeared. Fig. 4, copied 
from the 2009 Christmas card from the HAARP 
experimenters, shows the ionosonde record history 
taken during his heating period, showing the 
formation of this artificial ionospheric layer. Hmmm, 
the possibilities are outstanding. Maybe shortwaves 
can be harnessed, after all. 
•••• 

HAARP 
antenna 
array 

page 7 Radio Age • March 2010 RadioActivity 2010, June 10-13 



THE LAST CUSTOM-INSTALLED CAPEHART? 
BY DONALD COCHRANE 

Ireceived a call shortly after the holidays from a 
local gentleman. A friend of his had bought a 
home in the heart of Virginia thoroughbred horse 

country, Middleburg, and there was something de-
scribed as "a Capehart" in a closet. The new home-
owner said that if he wanted it, come get it... He 
went to the place and while looking at it, he noticed 
two amplifiers on the bottom shelf and thought they 
might make a great stereo pair if he could put the two 
together. The turntable played only 78s so that was 
of no use to him, and the speakers were old. He got 
on the internet (what did we do before computers?) 
and did a little Capehart research and found my web-
site. He noticed I was local and contacted me. We 
made an appointment for later that week. 

On the appointed day, I met him at the local post of-
fice and we took a drive into the country. The house 
turned out to be your typical early- 1800s genteel 
country home with lots of acreage and a few obliga-
tory pastured horses running around. The previous 
owners were a California family (fellow transplants — 
like me) who just happened to raise horses in Virginia 
in their spare time (umm - unlike me). The inside of 
the house was fairly empty but full of colonial charm. 
We walked into the library 
and my host pushed a large 
wallpapered panel and a com-
pletely camouflaged closet 
door in the wall popped open. 
Inside was a beautifully cus-
tom-installed Capehart model 
400K. The tag is marked 
400K NC. 400 for the model, 
K for the year, and NC stood 
for no cabinet. A thing of 
sheer beauty to a Capehart 
collector... 

This K was a custom installa-
tion by Liberty Music Shop of 
New York in the latter part of 
1940. You could purchase a 
custom install with a variety 
of different options. This in-
stall was requested to be 
equipped with Capehart's top 
of the line 16-E changer, a 
radio, remote control, and 
several speakers. The Cape-

hart 16-E changer can intermix 10 and 12 inch 78's 
and will play an entire 16-record symphony right 
through without the listener having to get up to 
change sides. With the true tangent tone arm and an 
Astatic B-2 cartridge, the Capehart phonograph was 
ideal for entertaining. 

The radio was equipped with BC, SW, and the old 
FM bands. In my contacts with the son of Liberty 
Music's founder, I learned the custom cabinets were 
made in-house by their cabinet make, a Mr. Albano. 
The cabinets and parts were put together in Liberty's 
New York shops and shipped to their install sites. 

This custom install called for 3 remote controls and 
three field coil speakers. They had installed one in the 
upstairs library, one in the master bedroom, and one 
in the downstairs combination music room/dining 
room. With each remote, you could control the vol-
ume, switch between radio and phono as well as 
change pre-set radio stations, or turn that particular 
speaker on/off. With two push-pull 6V6 beam tet-
rodes in the amplifier, there was plenty of volume for 
the 55-foot-long music/dining room. 

Open the grasscloth-wallpapered 
closet door, and there stands the 
Capehart 400K, with plenty of pho-
nograph record storage compart-
ments all around the control panel. 

After the war, a technician was sent out 
from New York to upgrade the system. 
The original Astatic B-2 cartridge was 
replaced with a GE variable reluctance 
cartridge and a pre-amp was added. At 
the same time, the field coil speakers 
were replaced with three Jensen High 
Fidelity Concert Series A- 12-pm and 
one Cinaudagraph HY 13-13 (very 
similar in looks to a WE 728). One 
Jensen was used in the library, one in 
the master bedroom and one used in 
conjunction with the Cinaudagraph in 
the music/dining room as mid-range 
and woofer, respectively. 

This Capehart setup was used up until 
the mid-50s, and, because it was built-
in rather than being a console, when it 
became obsolete it was easier to leave 
it alone and close the closet door rather 
than throw it out. In this case the 
closet door couldn't even be seen, 

(Continued on page 9) 
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LaclioActivitv 2010 

Thursday Evening, June 10, Through Saturday, June 12 

RadioActivity, the premier East Coast radio meet, will 
be held once again at the Sheraton Washington North 

Hotel in Beltsville, Maryland—located at Exit 29B (Rt. 212) 
off I-95 between Washington and Baltimore. The hotel is on 
the southwest corner of the interchange. 

Hotel reservations are separate from meet registrations. To 
reserve a room, use the hotel reservation card on the last 
page of this pull-out, or call the hotel toll-free at (800) 325-
3535 (local number: 301-937-4422). For reservations you 
may also go to the special website for this event, given on 
the hotel reservation form on the last page of this insert. Be 
sure to specify the Mid-Atlantic Antique Radio Club. Hotel 

reservations must be received by May 18 for the discount 
rate. Book early—last year discounted rooms filled up even 
before the cut-off date! (And, late reservations cost more.) 

The hotel's special conference rate is $99 per night, single or 
double. Washington/Baltimore area hotels are expensive, 
and this is a very attractive rate for a hotel of this caliber. 
Meet registration is required to participate in the auctions, 
Old Equipment Contest, attend seminars, and sell in the flea 
market. Name badges should be worn at all times. There is a 
discount for those who pre-register for the meet, and 
MAARC members get an additional break. Pre-
registrations must be mailed to MAARC on or before 
June 1 for the discounted rate. (The registration fee 
includes your family, but banquet tickets and flea market 
spaces are extra.) 

This year's theme is kit radios and radios bearing a brand 
name other than the company that built the radio, for 
example, Belmont radios bearing Western Auto's Truetone 
brand or Montgomery Wards Airline brand. 

Seminars topics include Phonograph Repair by Donald 
Cochrane, Heathkit Test Equipment by Chuck Penson, A 
History of Tektronix by Dwight Moxness, and Ed Lyon's 
ever-popular Radio Repair Clinic. (No RadioActivity would 
be complete without that session!) 

The registration desk will be open between 7:30 and 9:00 
p.m. Thursday night for those arriving early, but there will 
be no flea market selling until Friday morning. On 
Thursday evening there will be a showing of films about 
early radio. It is conceivable that at the last minute MAARC 
might be asked to run an estate auction on Thursday night as 
has happened once or twice in the past. Should that occur, it 

will be announced on the MAARC website and in future 
issues of Radio Age. 

The registration desk re-opens at 6 a.m. Friday, June 11, 
when the Radio Trader's Mart (flea market) also opens. Each 
space is one standard parking space into which you must fit 
your vehicle plus the items you have for sale. Reserve as 
many spaces as you think you need. Spaces are not marked 
and are taken on a first-come, first-served basis. If you and a 
friend wish to have adjacent spaces, coordinate your arrival 
times. If you vacate your space, someone else may take it 
before you return. Sellers must display the flea market 
registration card where it is visible to buyers. 

We strongly encourage attendees to enter items in the Old 
Equipment Contest (OEC). The contest categories, gut 
lines, and criteria are listed on pages 2 and 3 of this insert. 

The main auction will be Saturday, during which there is a 
minimum opening bid of $ 15 per item. Non-members of 
MAARC will pay a higher auction commission (15 
percent) than members (who pay only 10 percent). This is 
yet another good reason to join if you are not already a 
MAARC member. Check page 3 for a complete explanati 
of auction policies. A no-reserve walk-around auction in the 
flea market parking area is scheduled for 8:30 a.m. Saturday 
morning. This is the place to get rid of those boxes of junk or 
other items that are unlikely to bring $ 15 or more in the ma 
auction. The auctioneer walks through the parking lo 
auctioning items from tailgates. No commission will 
charged during the walk-around auction and no paperwo 
will be kept. The buyer pays the seller immediately upon 
having the winning bid. (The walk-around auction will be 
held unless the weather makes that impossible.) Hamburgers 
hot dogs, drinks, etc., will be available for purchase outsid 
the hotel in the flea market area for lunch on Friday and 
Saturday, weather permitting, as well as breakfast items 
Friday and Saturday mornings. 

The Friday night buffet banquet will feature some fine do 
prizes and a special radio display emphasizing this year's 
themes. Heathkit expert Chuck Penson will present a talk 
about Heathkit's General Products Division. 

Banquet tickets are $30 each. The buffet includes chicken, 
beef, and vegetarian dishes. A cash bar/social hour precedes 
the banquet. We anticipate that only a few banquet tickets 
will be for sale at the door. Pre-register so you won't miss 
this event. 
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LadicActivitv 21D1C Schedule 
Date Time Event Location 

June 10 

(Thursday) 

7:30 to 9 p.m. Registration desk open for early arrivers. See page 3 for 
complete list of registration desk hours. Rear of hotel 

7:30 to 9 p.m. Radio video showings, or possible special auction Potomac Room 

June 11 

(Friday) 

6 a.m. Conference registration desk opens, flea market begins. Rear of hotel 

9 a.m. to Noon Old Equipment Contest entry log-in Severn-Lochraven Room 

Noon Seminar: Heathkit Test Equipment by Chuck Penson Potomac Room 

Noon to 2 p.m. Old Equipment Contest judging (contest room closed) Severn-Lochraven Room 

1:30 p.m. Seminar: Tektronix: 60 Years of Technology Development 
for Electronic Communications by Dwight Moxness 

Potomac Room 

3 to 5 p.m. Contest Viewing Severn-Lochraven Room 

3 p.m. Ed Lyon's Radio Repair Clinic Potomac Room 

6 p.m. Social Hour, cash bar Rear of hotel 

7 p.m. Banquet - Speaker: Chuck Penson - Heathkit Products Ballroom 

For 1 hour follow- 
ing the banquet 

Old Equipment Contest Viewing 
Severn-Lochraven Room 

June 12 

(Saturday) 

7 a.m. Registration desk and flea market re-open. Rear of hotel 

7 to 9 a.m. Remove contest entries. Severn-Lochraven Room 

8:30 a.m. Walk-around auction in parking lot Rear parking lot 

8:30 to 11:30 a.m Auction consignment check-in Registration area 

10 a.m. Seminar: Phonograph Repairs by Donald Cochrane Ballroom 

11:30 p.m. Auction consignment closes. All entries must be logged in. 

Noon Main Auction Ballroom 

Old Equipment Contest Categories for RadioActivity 2010 

Theme: Radios Made by Someone Else 

This includes radios made for such marketers as Sears 
Roebuck, Montgomery-Ward, Allied Radio, Lafayette 
Radio, Goodyear, Goodrich, and many more, plus any 
radio made from a full kit. In this latter case, we must 
EXCLUDE radios made from a basic coil-and-condenser 

kit, but supplemented by the kit builder supplying the rest 
of the needed components. A Heathkit would qualify, while 

a Freshman Masterpiece or Victoreen superhet kit might 
not, depending on how complete the Freshman or 
Victoreen kit had been. 

Theme Categories: 

I. Pre- 1930 Sears Roebuck radio 

2. Post- 1929 Sears Roebuck radio 
3. Montgomery Ward radio 
4. Allied/Lafayette/Radio Shack radio 

5. Other radios made by Colonial/Steward Warner/Wells-
Gardner 

6. Speigel/Gamble-Skogmo radio 

7. Goodyear/Goodrich/Western Auto/Firestone, etc. radio 
8. Heathkit radio receiver 
9. Heathkit transmitter 



10. Heathkit audio component set (tuner-amplifier-speaker) 

Standard Categories: 

11. Factory-built passive receiver (crystal/coherer, etc.) 
12. Pre- 1930 battery-powered receiver 
13. Golden-Age socket-powered set (tombstone/ 

cathedral/big box) 
14. European radio, table model, mains powered 
15. Asian/Pacific Rim radio, table model, 

mains powered 
16. Canadian radio, table model, socket powered 
17. Loudspeaker (cone, diaphragm, or horn) or 

headphone(s) 
18. Transistor pocket-sized radio 
19. Transistor table model radio 
20. Home-brew radio that looks factory built 
21. Lazarus special (restored from utter junk, 

documented) 

Special Awards 

1. Best of Show. The entry that, in the opinion of the judges, 
best represents the contest criteria. 

2. People's Choice. The OEC entry voted most popular by 
those who view the contest. 

3. Significant Historical Merit. The entry(ies) that, in the 
opinion of the judges, has the most historical significance 
(for example, first of a kind, extreme rarity, influence on the 
industry, milestone event, etc.) 

4. Preservation Award. Given to the entry(ies) that best 
emphasizes keeping the item original—no modem 
replacement parts, refinishing, etc. 

Special awards 3 and 4 will not be given if the judges feel 
that no entry meets the criteria. 

Contest Guidelines. The OEC judges use the following 
scoring weights: 

A. [0-20 pts] General Appearance. Is item restored, cleaned, 
and generally presentable, or just "as-found"? 
B. [0-10 pts] Item Rarity. Not as important as authenticity, 
but it counts for the item to be relatively hard to find. 
C. [0-20 pts] Authenticity. How much of the item is 
demonstrably authentic and not modified? Documentation 
may be crucial. 
D. [0-20 pts] Documentation. Ads, journal articles, books, 
schematics, news clips, description of historical significance 
of the item all help. 

E. [0-20 pts] Entrant Effort. How much was done by entrant, 
based on item appearance and documentation? 
F. [0-10 pts] Qualitative Bonus. The bonus is based on 
judges' judgment and experience. 

Entries (except consoles) must be able to fit on a table and 
take up no more than 3' x 5' of table space. If your entry 
requires a display stand, you need to provide it yourself. No 
mountings may be fastened to the walls. Should the contest 
room fill to overcrowding, the contest officials reserve the 
right to limit the items submitted. 

MAARC's Auction and Flea Market Policies 

You may not participate in the auction as a buyer or seller 
unless you are registered for the meet. For the main auction 
there is a minimum opening bid of $ 15 per item. Batch 
inexpensive items in box lots so that each lot will bring more 
than $ 15. Sell boxes of junk during the walk-around auction 
Saturday morning. Items that (in the judgment of the 
auction officials) are unlikely to sell for at least $IS 
during the main auction will not be accepted. Please limit 
consignments to antique radio/TV/audio items--no outboard 
motors! At the main auction, MAARC's commission for 
members is 10 percent of the selling price, with a minimum 
of $1 and an upper limit of $25. For non-members the 
commission is 15 percent, with a minimum of $2 and no 
upper limit. Any item that does not reach its reserve (a 
minimum selling price) or any item that does not receive the 
$15 opening bid will incur a no-sale fee of $1 for MAARC 
members or $2 for non-members. While sellers may specify 
a reserve price, lest we inhibit bidding, we do not announce 
the reserve price, mentioning it only in cases where the last 
bid has nearly reached the reserve, in which case we give the 
highest bidder an opportunity to up the bid (or let the seller 
drop the reserve selling price). 

MAARC reserves the right to terminate consignment early if 
the number of items becomes too large to handle in the time 
and space available. Otherwise, consignment cut-off will be 
one-half hour before the start of the auction, at which time 
all paperwork must be turned in and all items tagged and in 
the pre-auction room. MAARC also reserves the right to 
limit the number of items consigned by one individual if the 
total number of items consigned is becoming too large. 

If you are the seller, do NOT leave the auction before all of 
your items are sold! If you consign an item that does not sell, 
and you leave before the end of the auction, the item 
becomes the property of MAARC and may be sold at a 
future auction, with the proceeds going to MAARC, 
disposed of, as MAARC sees fit. • 

The Radio & Television Museum 

This year, MAARC is not offering a bus trip to the Radio 
& Television Museum in Bowie, MD, but the museum will 
be open Friday ( 10 to 5) and Saturday and Sunday (1 to 5), 
if you would like to visit on your own. Brochures with a 
map will be available at the registration desk. 

Registration Desk Hours: 

Thursday ( 10th): 7:30 to 9 p.m. 
Friday ( 11th): 6 a.m. to 2 p.m., 5:30 to 6 p.m. 

Saturday ( 12th): 7 to 10:30 a.m. 
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On or prior to June 1, 2010, mail the upper part of this preregistration form, with your check payable to MAARC, to: 

Steve Hansman, 855 Arundel Drive, Arnold, MD 21012 
phone (410) 974-0561, email shans01A@comcast.net 

(You will NOT receive a registration confirmation in the mail.) After June 1 just register at 
the conference. (But you will pay a higher price at the meet.) 

Spouses/children do not need to register. Use a separate form for each registrant. 

Item Fee Amount Enclosed 

MAARC member family registration mailed on or before June 1 
(MAARC member registration at the meet will be $20) 

$15 

Non-member family registration mailed on or before June 1 
(Non-member registration at the meet will be $30) 

$20 

Banquet tickets: Number of tickets  f 1 (Tickets may 
or may not be available at the meet.) 

Flea market spaces (no assigned spaces) 
Number of spaces wanted [  

$30 

Total enclosed. Make check payable to MAARC. 

Vame 

"lames of other family members attending 

kddress 

$15 first space, $ 10 per 
each additional space 

Email Address   

City   State   Zip  Phone (  

Hotel where you will stay for RadioActivity 2010   

Send the upper part of this sheet to Steve Hansman, address above. 

Detach Here 
Return this lower part of the form ( hotel registration form) to: (Hotel reservation cutoff date: May 18) 

Sheraton Washington North—Group Reservations 
4095 Powder Mill Road, Beltsville, MD 20705 
(800) 325-3535 or (301) 937-4422 

Early booking rates: Single or double: $99, plus 10% tax. Group: Mid-Atlantic Antique Radio Club, 
Special website: http://www.starwoodmeeting.com/StarGroupsWeb/res?id=1002101912&key=90FA3 

Phone (  
Name   

Address 

City   State  Zip  

Arrival Date   Total # Rooms   # Nights   # People   

2-double-bed rooms   1-king-bed rooms   Smoking   Non-smoking   

Credit Card #   Expiration Date   

Cardholder Name 
Reservations require credit card number or one nights' deposit. 
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With the phono doors open 
and the 4::swer panels off the 
whole Capehart comes into 
view. 

(Continued from page 8) 

The Capehart 400K dial 
shows the three bands, with 
the old FM band in the center 
and the SW band on the right. 

since it had been papered-over along with the walls. I 
wonder how many other custom installs remain lan-
guishing behind closet doors... 

One of the remote control boxes was plugged into 
a wall outlet alongside a beautiful maple Chippen-
dale slant-front desk, and might have been used 
in a similar setting when this Capeharl was in 
daily use in the mansion. 

The Capehart record player mechanism 
looks like one from a jukebox, and for a 
good reason: Capehart invented the slick 
mechanical system that was eventually to 
be the reason Wurlitzer became the 
world's most popular and reliable juke 
box. 

The author at work removing the amplifiers so the 
closet=filling cabinet can be removed. Note the 
closet door with its faux baseboard and quarter-
round at the bottom, matching the wall. 

Left: Liberty Music Shop had their labels 
on everything. including this one on the 

phono deck. 

Right: Here is the complete Capehart after 
removal from the closet and partial reas-
sembly in its cabinet. 

Radio Age • March 2010 page 9 RadioActivily 2010, June 10-13 



Tí,P1 

M AARC has a new member on 
the Board of Directors: John 
Begg. John can be seen each 

meeting, usually setting up the audio-visual 
equipment for the presentation, and the 
audio for the meeting announcements and 
auction. Welcome aboard, John. 

THE December and February 
snowstorms in the Maryland-
Virginia-Pennsylvania area were 

devastating, and affected our ability to keep meeting 
schedules. In addition, the Sully Station management 
slipped up and double-booked the park and meeting space 
for the coming April 2010 meeting, forcing MAARC to 
seek a venue that would work for us for April's meeting. 
We are now set up for the meeting to be at our usual 
location, the Davidsonville (Nike Site) Family Recreation 
Center. These sudden changes in our meeting routine catch 
us by surprise, and we need a good way to get in touch with 
any and all members and guests who might want to come to 
the meetings. For the present, we think the best way is for 
everyone contemplating attendance at a MAARC meeting 
to make a last-minute check with the MAARC web site 
home-page, www.maarc.org, where Eric will have put any 
notice affecting the forthcoming meeting. We may find a 
more reliable, effortless way to get the word out to the 
potential attendees, but for now, check www.maarc.org 
just before getting in the car to go. 

RADIoAcrwrrY-2010 is approaching at high speed. 
Remember that the theme is "Radios Made by 
Someone Else." What this means is this: Many 

radios were made by someone or some company other than 
the company whose name adorns the radio. For example, 
Sears Roebuck radios, called Silvertone (and Meteor), were 
made by Wells-Gardner and Colonial Radio, while 
Montgomery Ward radios, called Airline, were made by a 
number of companies, like Detrola, Wells-Gardner, and 
others. Heathkit radios were usually made by the person 
who purchased the kit, and Victoreen radios also fell into 
this category. All these, and many more, find their niche in 
the Old equipment Contest, but be careful: A Freshman 
Masterpiece kit sometimes was a whole radio kit, and 
sometimes just the coils and variable condensers. The 
whole radio could then be considered a Freshman made by 
Dewey Findem (or whoever assembled the kit), but the 
short-kit, consisting of just the critical RF tuning 
components, could not really be called a Freshman, but 
might be a hybrid of several possible brands, like a home-
brew. Victoreen also sold short-kits, like Leutz did, 
consisting of only the critical components. On the west 
coast, many radios made by Gilfillan carried other's brand-
names, and would qualify, as would radios carrying names 
like Goodyear, Goodrich, Western Auto, Allied Radio, 

Lafayette, Spiegel, and other store brands. It might be 
relatively easy to fmd four or five different-brands of a 
particular model radio that was marketed by four or five 
different companies, and made by none of them. 

THAT ever-busy MAARC experimenter, Joe Sousa, 
has been working with several interesting radio 
circuits recently. In an effort to improve the audio 

quality of a very compact Japanese post-war tube radio (an 
AA5 in miniatures), he copied a little circuit that he had seen 
in one or two other small radios; he added negative feedback 
in the audio stages. Well, there are several ways to do this, 
and Joe tried a method that applied the negative feedback all 
the way around the entire audio system. He simply 
connected the speaker voice coil directly to the cathode of 
the 12AV6 audio tube and grounded the other end of the 
voice-coil winding. The audio quality improved markedly. 
But what he also noticed was that very weak stations got 
stronger. Reason was the way he applied the feedback, it 
was negative feedback for the audio signal, but positive 
feedback for the diode detector section of the 12AV6. In 
other words, he made a far better small-signal detector out of 
the little diodes in the tube, and made a broader, flatter audio 
amplifier at the same time. Is this a wonderful country or 
what? 

Well, it turns out that the circuit is not as novel as we 
thought. In some notes from a 1951 repair of a college 
buddy's Philco 928K automobile radio I had noted the 
negative audio feedback from the speaker terminal to the 
cathode of the second detector, so I looked up the Rider 
schematic last week, and there it was, a 1938 version of the 
same circuit. What attracted my attention upon seeing Joe's 
e-mail regarding his experiment with feedback was the 
remark in my 1951 notes that said that the radio had better 
sensitivity for signals from the test oscillator in the MCW 
mode than in the CW mode of the bench test signal 
generator, which was a curiosity at the time. Joe's reasoning 
about the way the diodes benefited from the audio feedback 
explained how this was possible. Now, did Philco realize 
this was going on, or did they think it was just negative 
audio feedback? It doesn't matter, because many times an 
inventor doesn't fully realize the principles behind his/her 
invention. If inventors had to understand them, we would 
have far fewer patents logged in the Patent and Trademark 
Office, and de Forest's name would certainly be missing 
there. 

JIM WILSON reports from Virginia Beach that roadkill 
can still be found. He has acquired a Loewe R0433 
small Bakelite set using the Loewe 3NF-Battery tube; 

that's the three-in-one tube. Maybe he'll show and tell about 
it at a meeting soon. 
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BILL AND JOE- SOMETHING TO TUNE (PART 1) 
BY W ALTER LINDENBACH 

Catching Photons 

"Huh? Whazzat?" This from Joe as he walked in to 
Bill's workshop. 
"Whazz what?" Bill wanted to know. 
"Well, look at the top of the page. 'Catching Pho-
tons'? Somehow, I thought we were going to talk 
about something to tune. And then you said we're 
going to talk about antennas and receivers." 
"That's exactly what it means. Walt -- y'lcnow, the 
guy who writes this thing -- is just being cute." 
"Yeah, well, if we're done being cute, are you gonna 
tell me about antennas like you said? And what have 
they got to do with something to tune?" 
"Antennas are the way to get something to tune! But 
I'm going to start with a wee bit of history." 
Joe was not thrilled. 
"Swell! A history lesson! Look buddy, if we're going 
to talk about antennas -- fine, but what's history got to 
do with that?" 
"Lots!" replied Bill emphatically, "You ever heard: 
'Those who cannot remember the past are con-
demned to repeat it.'? It's from George Santa-
yana.The way to avoid making a lot of mistakes, 
wasting a pile of time, and generally getting dis-
gusted with the whole subject is to see how this an-
tenna business began, the mistakes others have made, 
and the things they have learned. No point in rein-
venting the wheel." 
"Okay, okay, I'm sold. Shoot." 
"Well first, we'd better be sure we know what we're 
talking about. It's generally called an 'antenna'. Some 
people call it an 'aerial' -- they mean the same thing. 
Now, when you have two of them or a bunch, they're 
called 'antennas'. In biology -- bugs and things --
they're called 'antennae', but we're not talking about 
bugs, so it's ' antennas'. 
"Now have a look at this." Bill pulled out a book, and 
showed Joe a picture of Marconi's antenna of about 
1905. 
"Do you think the Marconi antenna would do?" Bill 
grinned. 
"Well --uh hnunm -- somehow I don't think it will 
fit into my backyard!" And Joe grinned. 
"Good! That's settled. Now, it would be useful to 
have a general definition: 

'a radio antenna may be defined as the structure 
associated with the region of transition between 
a guided wave and a free-space wave or vice 
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versa. Antennas convert electrons to photons, or 
vice versa'.' 

It's the 'vice versa' case that you want, photons to 
electrons -- at least for now. Who knows, maybe one 

(Continued on page 12) 

Back Issues of Radio Age: 

Beginning with the January 2010 
MAARC meeting, many back issue 
copies of Radio Age will be brought 
to tables in the meeting room for 
bargain sale to anyone needing them. 
The average price per copy will be 
but a fraction of the usual mail-order 
copy. 

An index of past articles will also be 
available for your perusal. 
Here's your chance to get that 
needed article for next to nothing. 
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(Continued from page 11) 
day you'll turn into a radio ham! Then you'll want it 
to work both ways. And the fact is, antennas always 
work both ways at the same time! An antenna, con-
nected to a load equal to its own characteristic imped-
ance re-radiates as much energy as it delivers to the 
load!" 
"Okay, now hold on a sec. Did you say 'photons'? 
You mean that? What are we talking about now? Bill, 
all I want is an antenna to collect radio waves to tune. 
Would that be okay?" 
"Believe it or not, that's exactly what we are talking 
about. Strange as it sounds, radio waves are photons. 
Now, if we go on like this, we could continue the old 
argument about waves versus particles. But I don't 
think that will help us." 

Characteristic Impedance 

"Ah, that's a relief! But what's all this about 
'characteristic impedance'? I've heard cables -- like 
RG58 -- described as having a characteristic imped-
ance of 50 ohms. So I took a piece of cable and con-
nected an ohmmeter to it. I didn't see 50 ohms -- just 
an open circuit! And do antennas have a characteris-
tic impedance too? So what's this 'characteristic im-
pedance' stuff?" 
"Yup, good question. It's a little off the subject, but 
we'll have to talk about it sooner or later. 
"Now first, you don't measure characteristic imped-
ance with an ohmmeter, and the term applies mainly 
to high-frequency operation. 
"Think of a cable that is infinitely long. If you con-
nect a battery to one end, a voltage wave will start 
traveling down the cable at a rate that is some frac-
tion of the speed of light. That speed is determined by 
the structure of the cable. 
"While that voltage wave is traveling down the cable, 
a current is required from the battery. Now, all you 
have to do is divide the battery voltage by the current 
flowing into the cable, and you have the characteris-
tic impedance." 
"Oh, that's fine!" Joe was not thrilled. "All we need 
now is an infinite piece of cable! Bill, you got any 
idea where to catch one of those critters?" 
"Nope! Now don't get all het up, Joe. I'm going to tell 
you how to make a cable look as if it is infinitely 
long. You connect a resistor that is equal to the char-
acteristic impedance to the far end of the cable --
whether it's a foot long or a mile long! Then, when 
you connect the battery to the near end, a current will 
flow such that, if you divide the battery voltage by 
the current, the result will be the characteristic im-

pedance. So the cable looks just like our hypotheti-
cal infinitely long cable, no matter how long it is. 
Remember, the result with the short piece of cable 
is the same as with the infinitely long cable only if 
the resistor at the end of the short cable is equal to 
the characteristic impedance." 
"Well, that's no good," complained Joe, "unless you 
scare up that infinite length of cable, it still isn't 
possible to find the characteristic impedance." 
"True enough. Don't go away -- we're not done." 

Real Transmission Lines 

"Now we're going to talk about a practical applica-
tion of a transmission line. Suppose we connect a 
30 MHz signal generator to a piece of RG58 trans-
mission line that is just one wavelength long. How 
long is that? Well, the wavelength is the distance 
that the signal will travel in free space -- that's the 
speed of light, 300,000,000 meters per second or, 
more conveniently, 3 x 108 meters per second --
during the period of one cycle which is 1/30 MHz 
or 33.33 ns (nanosecond: 1 x le second). So, the 
question is: how far will a wave go at the speed of 
light in 33.33 ns? 
"We multiply the time by the speed and get 10 me-
ters. Isn't that nice? That's why we call the 28 to 
29.7 MHz band the 10 meter ham band. 
"These things can be expressed as an equation. 

= c/f Eq. 1 

where is the wavelength in meters, c is the 
speed of light, about 3 x 108 meters/second, 
and fis the frequency, in Hertz. 

"But the speed of a radio signal in an RG58 cable is 
only 66% of the speed of light. That's called the 
velocity factor (VF). So the speed of our 30 MHz 
signal in the cable is 3 x 108 meters per second 
times 66% or 1.98 x 108 meters per second, and if 
we multiply that by 33.33 ns, we get 6.6 meters. So 
that's the length of cable that will accommodate just 
one wavelength of a 30 MHz signal. 
"The equation looks like this. 

= (c)(PF)/f Eq. 2 

where ke is the wavelength in the transmission 
line, c is the velocity of light, PF is the frac-
tional velocity factor of the particular transmis-
sion line design, and f is the frequency. 

(Continued on page 13) 
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(Continued from page 12) 
"Now, let's put the signal generator on one end, and 
leave the other end open. This is where the fun be-
gins. What do you think the generator 'sees' at the 
end of the cable where it is connected?" 
"Well," said Joe doubtfully, "if it weren't you asking, 
I'd say that the generator end of the cable is open. But 
you're a cagey critter, and I just know you have a sur-
prise waiting for me, so suppose you just tell me." 
"Chicken! But you're right! The answer is that, when 
the transmission line is an even number of quarter-
wavelengths long -- like the one that we just calcu-
lated, which is one wavelength long or four quarter-
wavelengths, an even number -- the generator will 
'see' an open circuit if the other end is open. Simi-
larly, if the far end is shorted, the generator will 'see' 
a short. 
"This is where things get more exciting. If the trans-
mission line is an odd number of quarter-wavelengths 
long, the situation is exactly opposite. If the far end is 
open, the generator will ' see' a short! If the far end is 
shorted, the generator will ' see' an open circuit." 
"Oh, wonderful!" Joe sang out. "Now tell me what 
happens if the transmission line is not exactly a quar-
ter-wavelength or a multiple of a quarter-wavelength. 
And what happens if you connect resistors or maybe 
capacitors or inductors to the far end?" 
"Sorry. 01' Buddy, that's a very long subject. But now 
we come to the whole point in this exercise. If the far 
end of the cable is terminated in the characteristic 

impedance of the cable, in this case 50 ohms, the 
generator will also ' see' 50 ohms! And this is the con-
dition for maximum, most efficient power transfer." 
"Yeah, that's nice. Could we get back to shortwave 
antennas?" 
"Have you noticed the time, 01' Buddy?" 
"Aiya! Lynn will wonder what ever has happened to 
me!" 
"Well, if she calls, I'll tell her you're toddling along 
home. Next time, we'll talk some more about charac-
teristic impedance. And, we'll start talking about what 
a radio signal really is --- like, yknow, the stuff that 
we can tune. 
"That's good. Thanks, Bill. G'nite." 
"G'nite." 
* * * 

References  

1: "Antennas for All Applications", John D. Kraus, 
Ronald J.Marheflca„ page 12,Tata McGraw-Hill, 
Third Edition, 2003 

Diagrams and graphs were prepared using National In-
strument's program "Multisim", provided by, and grate-
fully received from Analog Devices Inc. 
Walter Lindenbach can be reached at linden-
bachweshaw.ca. If you have questions about the stuff Bill 
and Joe are talking about, send me a note. I will reply. 

GREAT SCOTT-1T'S A CAPEHART 
A CAPEHART SIDEBAR BY ED LYON 

Some of the high-end Capehart radio-phonograph consoles are often compared with those of E. H. Scott, but they are 
probably far more scarce. In some ways they are of higher quality than Scott equivalents, and in others they fall short. 

During the early period when Homer Capehart actually had 
a part in running the company, Capehart radios were of 
relatively high quality; when you include a record player, 
they were among the best. Most of the quality in Capehart 
was in the complex mechanism for playing records. The 
high-end player/changers could take a stack of ten or more 
records, mixed in size among 10-inch and 12-inch, and 
play them, either one-side only, both-sides of each record, 
or both sides of selected records. In that way, the listener 
could assemble a complete opera, concert, or other long 
program, made up of whatever records were available or 
desirable. 

This complex mechanism was exactly what was required in 
juke-boxes, as well, and unsurprisingly, Capehart made the 
player mechanisms for these, too. Even after Homer left 
the company to strike out in other businesses and in poli-
tics, the company, eventually under Farnsworth, continued 
to produce radios and radio-phono combinations that were 

intended for the most demanding listeners. Capehart ads 
ran in fairly popular magazines, though, like Life, and not 
in the journals aimed at the wealthy, like Fortune, espe-
cially after the Farnsworth takeover. Farnsworth continued 
to call their best radio-phonos "Capehart" and usually ran 
dual-purpose ads for both lines of sets. 

Some of these ads were extremely lofty, showing dramati-
zations of operas and backgrounds from which classical 
music had derived by the masters. It is likely that these ads 
sold a few radio-phono combinations to some wealthy 
families, but probably sold many Red Seal records, as well. 
These were radios and music selections aimed at mature 
adults with deep pockets, not teen-agers with carefully 
hoarded 79-cents for the latest Okeh jazz platter. 

Technically, Capehart radio circuits were not unusual or 
spectacular. The audio amplifiers, especially, were very 

(Continued on page 14) 
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(Continued from page 13) 
pedestrian, using beam tetrodes and no feedback to help 
control the frequency response. Like Scott, Capehart used 
big heavy speakers, easily able to handle the peak power 
requirements, and did the bass-treble separation at low 
level, then used separate bass and treble amplifiers and 
speakers. Here, Scott quality was higher, but in the record-
player end of the system, Scott had to buy whatever he 
could, always avoiding the best, which was Capehart. 
What the hi-fi enthusiast could do, of course, was buy a 
low end Capehart with their best record player, and marry 
it to his Scott system. 

Or, do what Donald Cochrane's friend did — buy a very-
high-end Capehart, and someday work over the amplifiers 
for some better fidelity. 

This short sidebar may help those unfamiliar with the 
Capehart background better appreciate Donald's piece in 
this issue. 
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Paid advertisement 

HI-FI EQUIPMENT, TUBES, SPEAKERS WANTED! 

Polite, fair, respectful, avid collector/hobbyist/restorer wants to buy and trade vintage tube 
Hi-Fi equipment (1930 to 1970). Not a buyer/reseller—restoring for my own collection. 
Interested in speakers, amplifiers, preamps, tubes, receivers, movie theater sound systems, Altec 
Voice of the Theater and JBL Hartsfield folded horn speakers and enclosures. Brands wanted: 
McIntosh, Marantz, Eico, Craftsman, Dynaco, Harmon Kardon, Ampex, Pilot, Heathkit, 
Fairchild, Fisher, Realistic, Lafayette, Allen organ amps, etc. Also interested in literature: 
catalogs, brochures, and items for a future Hi-Fi museum. Call me last for best possible 
pricing and to discuss what you have. 

Tubes wanted: KT88, KT66, WE 300B, 6550, EL-34, EL-37, EL-84, 6CA7, 7027, 8417, 7591, 
2A3, 211, 45, others. Tubes for trade include WE 274B, 350B, 417A, etc. 

Speakers and speaker parts wanted: Altec, Quad, KLH Model 9 electrostatics, Electrovoice, 
JBL-375 and 2440, 2441 drivers, also horns, and lenses, JBL Hartsfields, JBL-150-4, 150-4C, 
etc. Also electrolytic can and other capacitors, resistors, other parts. Sencore LC-102 or LC-I 03 
capacitor checker. Speakers for trade include Tannoy dual concentric 15-inch coaxial, JBL 
LE8T, Altec 604E dual coaxials, Mastering Lab crossovers, JBL 130A & 130B and compression 
drivers, etc. Also can trade output transformers (Marantz 9, UTC LS-55 output transformers, 
etc.). 

4./ Alan Feinstein, Cell: 240-478-1100, Home: 410-740-5222 
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Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

SERVICES: Profession-
al 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. Four-
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: 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. 

Free Services: John Okolowicz 
has created a really neat on-line 
radio database. See the web 
address below. You can type in a 
radio's tube lineup and it will spit 
out all the models with that tube 
lineup. Very handy! The web site 
is: www.grillecloth.com/sylvania/ 
tubelist.php 

Services: Time Out of Mind Radio 
operates the leading vintage radio 
appraisal service in the East. We 
are experienced, professional radio 
appraisers. References available. 
We will evaluate, document, and 
photograph your collection or 
estate and provide you with spread 

sheets and a comprehensive written 
report. Our product satisfies all 
insurance and IRS requirements 
and includes all IRS forms. Protect 
your collection. Document your 
charitable gift. Define the value of 
an estate. Free, discrete, no-
obligation consultation on request. 
Ask to see a copy of our 
qualifications statement. Our 
reputation is everything. 
Satisfaction and privacy always 
guaranteed. Time Out of Mind 
Radio Appraisers. Paul Farmer, PO 
Box 352, Washington, VA 22747-
0 3 5 2 ; 5 4 0 - 9 8 7 - 8 7 5 9 ; 
oldradiotime@hotmail.com 

For Sale — Rcvrs: Racal RA6830 
& RA6793 HF; Cubic R-3030A 
VLF/HF; Harris RF590A LF/HF; 
WJ 8618B-1 VHF/UHF. Acces-
sories: WJ S9903-(2) & S9203 
Spkr Units; Trompeter Jack Fields. 
Tape Recorders - Uher 4400 (5); 
Uher CR240 (2); Marantz PMD 
420; Sony TC 142; Nagra (2). Call 
or e-mail Jerry 301-782-6750 
springaire@gmail.com. 

Wanted: For my Philco console 
R/P Light-Beam (or Beam of 
Light) model 42-1011, I need 
several critical parts. Rather than 
searching for these parts 
individually, I'd rather find the 
entire changer 35-1285, 35-1286 or 
35-1289. If you have one of these 
changers (or parts) to sell, I will 
pay your price. Joe Bentrovato, 84 
E. Munson Ave., Dover, NJ 07801; 
(973)361-7392; E-mail: 
jbentrovat@msn.com 

NOTICE of UPCOMING MEET: 

CC-AWA 34th annual Spring 
Meet in the Carolinas - March 
25-26-27, 2010 at Charlotte, 
NC. Two great auctions, big flea 
market, lectures and 
demonstrations, old equipment 
contest and more. 
Web site: www.cc-awa.org/ or 
write: CC-AWA 2010 do Chip 
McFalls, 742 Southern High 
School Rd., Graham, NC 27253 
for conference brochure. 

Collecting Transistor Radios — 
The Sony Example 

At the March MAARC Meeting, 
Paul Farmer will be presenting 
the program talk titled, 
"Collecting Transistor Radios — 
The Sony Example." Come 
prepared with your thoughts about 
collecting radios in general and 
bring any Sony transistor radio 
that you would either like to show 
or would like to ask about. Paul's 
talk will focus on key aspects of 
transistor radio collecting, early 
Sony history, the earliest and 
rarest examples of the Sony 
transistor radio line, Sony 
collecting resources, and input 
from the audience. This will be an 
unprecedented opportunity to see 
first hand some of the rarest and 
most sought after transistor radios 
from the 1954 to 1957 period, 
including the excessively rare 
Sony TR-33 and the holy grail of 
transistor radio collecting, the 
Sony TR-55. 
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Mid-Atlantic Antique Radio Club 
c/o Paul R. Farmer 

P.O. Box 352 

Washington, VA 22747-0352 

MikelIZC Ileur GA/tenctri 
Sun., Mar 21 

Thur-Sat, Mar 25-27 

Sat-Sun, Mar 27-28 

Sun., Apr. 11 

Sun., Apr. 18 

Sun., May 1 

Sun., May 16 

Presort Standard 
US Postage Paid 
Permit 1502 
Merrifield, VA 

2012-11 *******AUTO**SCH 3-DIGIT 210 

Bruce Shetrone 
969 Shore Acres Rd 
Arnold. MD 21012-1724 

MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Program: Paul Farmer's presentation on 
Sony transistor radio collecting (see page 15). 

CC-AWA Annual meet at Charlotte, NC. See ad on page 15 

Greater Baltimore Hamboree, Timonium Fairgrounds, MD. 

Chesapeake Springfest, Moose Lodge, Chesapeake, VA. 

MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 
11:00, meeting at 1:30. NOTE: This meeting would normally 
be held at Sully Station, VA, but was compelled to move 
owing to a booking conflict at Sully Station. 

Hagerstown Hamfest, Washington County Fairgrounds, MD 
Rte 65 south of Hagerstown, MD. 

MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30.. Presentation: TBD 

Thu.- Sat., Jun 10-13 MAARC's RadioActivity 2010, watch for blue centerfold, next 
month's Radio Age. See "Tidbits," page 10, current issue. 

(For full hamfest calendar, refer to ARRL web-pages.) 
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