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RADIO ECHOES...ECHOES...ECHOES PART 3 
BY ED LYON 

For quite some time, now (since the late 1920s), radio communicators recognized that they experienced sporadic 
episodes in which their transmitted signals come back later, sometimes only a few tenths of a second later, but 
sometimes several seconds later. The first two parts of this article, published in the September and November 
2011 issues of Radio Age, discussed examples of these radio echoes and showed their scientific origins and some 
of the experiments devised to explore and exploit these phenomena. Last autumn, Stump Neck, MD, the site of the 
original moon-bounce experiment, was explored. This is that story. U. S. Navy photos by Andy Revelos, 

THIS multi-part article on 
delayed echoes in radio 
communication has been 

in gestation for a number of 
years, its beginnings dating back 
to the time this author and the 
late Dr. Mike Villard worked at 
SRI International ( 1977-98). 
There Mike had expressed 
interest in the reports in QST 
magazine by shortwave hams 
who thought they heard 
themselves sign off well after 
they actually signed off, under 
certain ionospheric conditions. I 
was working in over-the-horizon 
radar at the time, had 
experienced such echoes, and 
took interest, writing many notes 
that eventually became the basis 
for this article. The one part that 
was still a mystery was the part 

The elusive horn antenna used to illu-
minate, and receive echoes from, the 
moon. This horn stared into a huge 
paved earthen parabolic dish reflec-
tor. 

about the NRL moon-echo 
experiments at Stump Neck, 
Maryland. On one of the family 
visits to southern Maryland some 
years ago, I swung over onto 
Indian Head Highway, and found 
where Stump Neck actually was 
located, and was chagrined to 
find it was part of a secure Navy 
facility, and would not be easily 
explored for possible artifacts 
left over from the NRL work 
there. , 

Then, from out of the blue, my 
old colleague from the 1997-
2003 period, Al Giambalvo, 
called one day and said that 
since he has been working at the 
Naval Explosive Ordnance 

(Continued on page 3) 
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ABOUT MAARC and RADIO AGE. Radio Age became the 
monthly newsletter of the Mid-Atlantic Antique Radio Club in 

June 1994. Prior to that date, the MAARC Newsletter and Radio Age 
were separate publications. 

Subscription to Radio Age begins with the next available issue after 
the membership application and dues are received. Dues are $20 per 
year in the US, $30 in Canada, and $50 elsewhere, all payable in 
US dollars. Two-year, three-year, and life memberships are 
available; contact the Membership Chair (see column at left). All 
checks are payable to MAARC and, for new members, must 
accompany the membership application, which is available from the 
Membership Chair or the MAARC website (www.maarc.org). If 
you change your mailing address, email, or phone number, please 
notify the Membership Chair immediately so corrections can be 
made to Radio Age's mailing list. The Post Office will not forward 
your newsletters. 

Back issues of the MAARC Newsletter from Vol. I, No. 1 (August 
1984) and most issues of Radio Age from Vol. 1, No. 1 (October 
1975) are available for $3.50 each postpaid from the Membership 
Chair. 10 percent discount on orders of 12 or more back issues and 
15 percent on orders of 60 or more back issues. Make checks 
payable to MAARC. 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC format, 

preferably via email or on a CD or flash drive, in MS Word, Word 
Perfect, Wordpad, or RTF format, without fancy formatting, 
because the editors will have to modify it anyway. Photographs, if 
hardcopy, should be high quality black and white or color. Softcopy 
graphics files should be in TIFF or JPEG formats; contact the 
editors for further guidance. Send your submission to either editor 
and include your name, address, phone, and email. 

MAARC MONTHLY MEETINGS. Most months MAARC 
meetings are held at the Davidsonville Family Recreation Center, 
3789 Queen Anne Bridge Rd., Davidsonville, MD (map below). 
From U.S. 50, take MD 424 south for 2.5 miles. Turn right on MD 
214 for 0.6 miles, and angle left on Queen Anne Bridge Road for 
1.1 miles. The entrance will be on your left. April and December 
meetings are usually held at the Sully Station Community Center in 
Northern Virginia. Check the calendar on p. 16 for details. 

Map — Davidsonville Family 
Recreation Center (not to scale) 
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(Continued from page 1) 
Disposal Technology Division (NAVEODTECHDIV) 
facility at Indian Head, MD, he had learned that some 
early work on moon-bounce signaling had been done 
at Stump Neck, a part of their facility, and he 
intended to see if anything remained of the facility. I 
told him I was interested in any such exploration, so 
he set about trying to get permission for us to tramp 
over the site as a team. In early July 2011, he e-
mailed me to say that a visit was being arranged, and 
we could bank on it about the end of July. Permission 
was granted for a 27 July visit. 

On the 27th, I arrived at the visitor's center at the 
Stump Neck facility, met Al, and Andy Revelos (a 
staff writer for the Patuxent River Naval Air Station), 
drove about a half mile to the end of a dirt track 
through the woods. From that point we trekked 
through a pretty dense wood to a spot where a large 
60-ft. tall steel lattice-work mast stood, surrounded 
by trees that looked about 50 years old. About 100 
feet from this mast stood another such mast, and at 
the base of each was a very heavy power winch, still 
wrapped with one-inch steel cable. The masts were 
on the edge of a mounded ridge that then fell away 
into a depression or bowl in the earth, appearing to be 
about 20 feet deep and over 200 feet across. It was 
difficult to see all of this depression, because it was 
filled with trees, but these trees were not as mature as 
the trees up on the level area of the masts and 
winches. 

We soon discovered why the trees in the bowl were 
younger. The entire bowl had been paved with 
aggregate-loaded-asphalt (black-top), and the trees in 
the bowl had to wait for the paving to deteriorate 
before they could take root, which might have 
required 20 or more years. The paved depression was 
covered with a rusting steel mesh, held in place with 
steel hooks embedded in the asphalt. The mesh 
measured about 3" X 3" in pitch, and was made of 
steel wire that had been galvanized at one time, some 
remnants of the zinc still showing here and there. 
Amazingly, the mesh must have been spread in place 
from rolls about 15 feet wide, and the edges were 
welded to each other, rather than crimped or clamped 
with wire fasteners. Later I would find that the 
designer, James Trexler, did not want loose contacts 
in the reflecting mesh for fear that these would cause 
radio noise that would adversely affect his reception 
of Russian radar signals bounced from the moon. It 
looked like the welds were thermite type rather than 
arc welds, since there was none of the molten iron 

One of the towers in the background, with its huge 
sea-going winch system in the foreground, under 
inspection by Al Giambalvo and the author. 

splash often seen in arc welds. At the bottom-most 
part of the depression we found a drain grate, 
undoubtedly used to drain any accumulated rainwater 
from the bowl. 

Emerging back up out of the earthen dish, Al and I 
discovered a huge pile of metal components sitting 
on a flat mattress-like structure that must have been 
about 20 feet square and almost 3 feet thick. It was 
made up of an aluminum alloy and plated steel. It 
was recognized as a radar reflector-mattress type of 
antenna, probably a type SK, used for air search in 

(Continued on page 4) 
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(Continued from page 3) 
WW2 aboard ships. On top of this mattress structure 
had been piled an assortment of major parts to a 
number of 17-foot-diameter parabolic reflectors, 
antennas for the SK-2 radar of WW2 fame. The part 
of the mattress structure made of steel had largely 
retained its plating, and the aluminum parts appeared 
to be pretty much intact, but the mesh used as the 
reflecting surface for this array antenna had been 
broken up by the weight of the junk that had been 
thrown there. In this junk pile were several feed 
structures for the SK-2 (or -3) parabolic dish radar 
antennas that seemed to be in abundance on the site. 

These feed structures consisted of a heavy steel pipe 
that reached out from the parabolic reflector's vertex 
to its focal point, where the pipe supported the 
elementary antenna, itself. The elementary antenna 
in all of these feed structures was a 2-element yagi 
(active dipole and reflector) plus another dipole 
mounted beyond the focal point, and orthogonal to 
the yagi elements. This orthogonal dipole would 
show up on photos of the type SK-2 radar antenna on 
ships, but with an added reflector protruding yet 
farther from the focal point, thus forming another 
orthogonal yagi. This outer, crossed-polarization yagi 
was later found to be an IFF antenna, used to 
interrogate any aircraft discovered by the radar's 
main yagi (the innermost yagi), and if the proper 
response was not received from the aircraft detected, 
it would be considered hostile. Nearby was a large 
drum-shaped steel tank that turned out to be a base 
for the SK series of antennas. This one had the 
remnants of an azimuth scale around its top, a co-
axial RF connection near its base, and a nameplate 
that said it was serial number 51 of the SK-3 radar, 
possibly from the USS New York. Alongside this 
base was the lower half of the parabolic reflector 
assembly for this SK-2/3 antenna. Everything had 
trees growing through it, and some components were 
embedded in large trees. 

I had read some of the accounts of the experiments 
run by Trexler and Taylor at the Stump Neck site 
before I went to the site that day, and was on the 
lookout for what would be a large horn antenna, the 
one that was suspended from a gimbal-based boom 
overhanging the earthen dish, and held in place by 
cables from the large towers we saw earlier. I had 
found a picture of this horn, and tried to guess its 
size, concluding that it had to be of the order of 10 
feet on a side, and perhaps 10 feet deep. In 
expanding our search of the site, Al and I stumbled 
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The mattress-like SK antenna framework was 
found among trees, and covered with other hard-
ware, mostly SK-2 antenna parts. 

The SK-series of G.E. radar antennas used a steel 
drum- like base mount, and the one we found at 
Stump Neck had serial number 51. 

The SK series of antennas evolved into this para-
bolic shape, called SK2 or SK3, this one in fair 
shape, but now integral with the forest. 

across a set of four more of the SK-2/3 parabolic 
antenna reflectors, these relatively intact, but 
completely integrated with large tree trunks, but the 
horn was not yet obvious. 

As we were leaving, via a slightly different pathway 
through the trees, we crossed partly through the 

(Continued on page 5) 
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(Continued from page 4) 
earthen dish and upon reaching the rim of the dish, 
saw a large aluminum-lattice-work structure rather 
deep in the trees. Bingo. This was the elusive horn 
used to feed power to the huge earthen dish reflector, 
and also containing receiving elements, presumably. 
It had apparently been dropped in this place from a 
considerable height, based on the crushing and 
bending of the structure that we could see. Very 

Al Glambalvo studies the wreckage of the horn 
that had been suspended above the one-acre 
parabolic paved reflector, and had once sent and 
received signals to and from the moon. 

Here, Al and the author examine the IFF element 
at the tip of the SK-2 feed boom. Al's right thumb 
is on the main yagi driven-element feed-point. 

possibly, the boom and its horn were dragged to this 
location from the normal resting place inside the 
earthen dish. We photographed it and examined 
some of the many co-axial cable baluns that were 
piled up inside the structure. These baluns were 

everywhere on the site, and they ranged in size from 
about 5 feet down to about 2 feet in loop length. In 
this type of balun, there is a half-wavelength loop of 
co-ax cable the inverts the phase of the signal in 
order to feed properly the balanced dipole antenna 
involved. For the many yagi antennas we saw, this 
balun would be used to feed the active element. The 
range of loop lengths indicated that they had 
experimented at the site at frequencies from 100 
MHz upward to over 350 MHz. All of the co-ax 
baluns were made up of heavy armored cable the size 
of RG-17, almost an inch in diameter. 

At the right center is an SK-2 antenna as used on 
a capital ship in WW2. Note the yagi feed on the 
tip of the feed boom at the focus of the parabola. 

We found many connectors and adapters for co-ax 
cables lying around, most of them incomplete, having 
been torn away from their connections by force at 
some time. Those that were complete were shiny and 
new looking when unscrewed, indicating that in those 
days when the military said "waterproof' they meant 
waterproof. The co-axial connection for the bases of 
the SK-2/3 antennas, however, was much larger, 
being intended for use with rigid co-axial copper 17/8-
inch feedline. Inside the base there should have been 
a co-axial rotary joint, allowing the upper part (the 
actual antenna base) to rotate, while the drum-like 
base is rigidly mounted to the ship, or in this case, to 
a timber structure on the ground. Inside the drum 
there would have also been a heavy motor, gearbox, 
and a G.E. synchro used to send the antenna position 
information to the ship's bridge, where a follower 

(Continued on page 6) 
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(Continued from page 5) 
synchro would point out the antenna 
bearing on a compass scale. The bolts 
and nuts holding the base together 
were far too rusted for the very basic 
tools we carried, so we skipped trying 
to get into the antenna bases. I had a 
small pair of diagonal cutters and a 
pair of long-nose pliers, but these bolts 
needed a "Pittsburgh Wrench," my 
dad's term for a ball-pein hammer and 
cold chisel. 

The site showed evidence of having 
been used for many more experiments 
than were conducted by Trexler and 
Taylor, and over a wide range of 
operating frequencies, based on the 
antennas found there in varying states 
of disrepair. Trexler's basic work 
started at 200 MHz, but spread down 
to 100 MHz and upward to the vicinity 
of 350 MHz. His early work used the 

The wire mesh covering the asphalt-paved earthen parabolic dish 
can be seen in this photo taken near the bottom of the dish. 

The square mattress antenna for the earlier SK 
radar is seen here on the USS Yorktown in WW2. 
The remains of one of these was found early in 
the Stump Neck site search. 

suspended horn, and the many baluns we found 
inside the wrecked horn structure showed its 
frequency range as being from 150 MHz to just over 
300 MHz, but Trexler also tried some radar intercept 
work against Russian UHF radars operating in the 
400-800 MHz spectrum. We did not find baluns cut 
for this range, but would expect them to be small 
receiving-size units, rather than the RG-17-sized ones 
that were so plentiful around the site. Being so small, 

they could easily have been lost in the undergrowth at 
Stump Neck. There were a series of utility poles 
along one side of the earthen depression, arranged in 
a pattern that suggested that they might have held 
shortwave (HF) antennas like dipoles or yagis. At 
least two of these poles carried the prime power into 
the operating building at the site during Trexler's 
time, these still bearing powerline insulators. There 
is no evidence of any building foundation on-site, 
leading us to conclude that operations there may have 
been carried out from trailers or portable metal work-
shelters. 

The future of the Stump Neck site is uncertain. We 
are notifying museums that are interested in WW2 
and postwar radar and radio research, such as the 
National Electronics Museum at Linthicum, MD, of 
our findings, and suggest that if they are in need of 
antennas such as the SK-2 parabolic reflector version 
used in the 200-MHz SK radar, they can undoubtedly 
recover sufficient parts at Stump Neck to assemble a 
full shipboard antenna. They will need a chain-saw. 

Someday the full story of the research done at this 
site will be found. It is known to be buried in files in 
Navy archives, some of it still classified, not through 
suspicion of potential enemy discovery, but mostly 
through neglect and lack of priority. 
NNNN 
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PRESIDENT'S MESSAGE-
REFLECTING AND LOOKING FOR-
WARD 

As I write this, 2011 is rapidly coming to a 
close. Our club has had a pretty good 
year. The membership level has re-

mained relatively stable at about 700, and our 
monthly meetings have been well attended. I 
have personally enjoyed our monthly themed dis-
play table, and I thank all who have participated. 
See the last page of this issue for upcoming pres-
entations and display themes. We continue to be 
blessed to have an excellent monthly journal, and 
we were fortunate to add a third editor this year 
to help share the work of producing it. We had 
good weather and an enjoyable time at our two 
big yearly events, Radioactivity and Fallfest, and 
we hope to continue and improve these meets in 
the coming years. 

Radioactivity 2012 will again be held at the 
Sheraton Washington North from June 21-23. 
The board decided to hold the event a little later 
this year for two reasons. The timing separates 
the event more from other large radio events such 
as the Kutztown meet, and we were able to se-
cure a significantly lower room rate of $79 a 
night at the hotel by pushing the event back a lit-
tle. The theme will be "Radio Correspondence 
Schools". The speakers at our Friday night 
awards banquet will be Mr. John Thompson, for-
mer CEO of the National Radio Institute and our 
own Brian Belanger. If you rarely or never attend 
our banquet, you are missing a treat. The food 

and camaraderie are enough reason to attend, but 
the opportunity to hear a presentation such as the 
above is not to be missed. New at Radioactivity 
this year is a special auction on Thursday night of 
tubes and ephemera. We encourage consignment 
to this auction and ask you to let us know if you 
have a rare or unusual item that you are intending 
to consign so that we may advertise that in ad-
vance. There is also the possibility of an estate 
auction that night. 

The club has been contacted by the Quebec So-
ciety for Vintage Radio Collectors to solicit our 
participation in their first international radio res-
toration contest. Their club has had a competition 
for the last 9 years for the best restoration of a 
basket case radio. This year they would like par-
ticipating clubs to hold their own versions of this 
contest, and to submit the best entry to compete 
for the title of best international restoration. 
There are 8 judging criteria worth 10 points each. 
Documentation is crucial and the restoration has 
to have been done within the previous year. We 
will include this category in our Radioactivity 
2012 contest, and the best entry will be submitted 
to the Quebec club for the international contest. 
More details on the judging criteria will be forth-
coming, and we encourage your participation in 
all contest categories. We are always in need of 
volunteers to help with registration, the auction, 
and also people to give presentations at our 
meets. This is your club and will only be as good 
as we make it. Please contact any board member 
if you can help. 

Steve Hansman 

FOR THE RECORD 

The November 2011 meeting of the Mid-Atlantic Antique Radio Club was held on 20 November at the usual 
location, the former NIKE site and Davidsonville (MD) Family Recreation Center. The weather was beautiful, 
and the flea market was quite active before the meeting. The board meeting before the general members' meet-
ing spent some time discussing how we can get the newsletter into members' hands in a more timely manner. 
Problem seems to be in the US postal system, or at least in the Merryfield, VA main post office. The Novem-
ber issue, for example, was delivered to the Merryfield station between 4 October and 7 October, and some 
members have not, at this writing (3 December) received their issue in the mail. We are looking into another 
"main" post office that is more responsive to public needs. The member's meeting went well, with a very ac-
tive Show-'n'-Tell, a presentation on variants of the AA5 radio by Charlie Scarborough, and a brisk auction. 
Approximately 54 members were present. 
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SETCHELL-CARLSON -AND ODD POWER 
SOURCES 
BY ED LYON 

One radio I received for repair in my sophomore year 
at college was a Setchell-Carlson. Up until that time 
I had seen only one other radio of that make: a mili-
tary BC-1206 aircraft radio, and both shared some 
interesting characteristics. 

A fellow in several of my sophomore classes in col-
lege was J. D. Lauer, from East St. Louis, Illinois, 
who brought me a relatively new radio for repair 
when he returned from Thanksgiving at his home. 
His father had picked up the radio for a low price 
from a co-worker, tried it out at work during the final 
weeks of the 1949 baseball season, and gave it to his 
son when it didn't work — just like his Cardinals 
(ending one game back of the pennant-winning Dodg-
ers). The radio was a Setchell-Carlson Model 437, 
the first of that brand I could remember having seen. 
I took it to the little stockroom at the EE lab at college 
where I did most of my repair work between lab tech-
nician duties and in evenings. But something nagged 
my memory about that brand name, Setchell-Carlson. 
Where had I seen that name before? 

The Setchell-Carlson BC-
1206 beacon receiver. 

The answer was right on the repair bench. A would-be 
ham and Assistant Dean at the school had brought me 
a small military-surplus aircraft receiver a few weeks 
before, which he thought I might be able to convert to 
a "Q-5er" for his Hallicrafters "Sky Buddy" receiver. 
A Q-5er is the slang term for a receiver used to fur-
ther amplify and increase selectivity of an existing 
receiver's IF amplifier. I hadn't had a chance to ex-
amine the BC- 1206 yet, but its brand name and model 

number were plainly marked on its front panel, and 
that's where I had seen the Setchell-Carlson brand 
name. Of course I had no information on Lauer's 
radio, and would have to go to the Cleveland Heights 
Library for a search through Rider's manuals, or trace 
the circuit. I decided to trace the circuit, if necessary. 
Hopefully a new tube might fix this set up OK. 

April 17, 1951 B. T. SETCHELL 

RAM CHASSIS MOUNTING CONSTRUCTION 

Fil«1 AprIl 24, 1946 3 Sheets—Sheet I 

2449,021 

Bart Setchell had patented the upside-down-
hanging chassis method of construction, charac-
terized by the "frog-eye" control knobs. 

This was one of those "safe-chassis" radio designs I 
had heard about, and was similar to some Sentinels I 
had worked on. The chassis hung upside down inside 
the Bakelite cabinet, with the slide-rule tuning dial 
and two knobs protruding from the top of the cabinet. 
The two knobs were accessible as thumbwheels, not 
"twist" knobs, and many years later I found these 
radios referred to as "frog-eye" sets, for that reason. 
The upside-down chassis kept it well away from little 
hands, allowing the designers to use "hot-chassis" 
power-line wiring while still earning a UL sticker. 

I removed the tubes for testing, and was surprised at 
the quantity — 7 of them — and no power transformer, 
so it was an ac-dc type of circuit, I presumed. The 
tuning capacitor had three gangs, indicating this was 
a good receiver, with a full RF amplifier stage, unlike 
the usual AA5 sets I got all the time. One thing 
seemed curious, though — two of the tubes were 25L6 
types, and there was no rectifier tube. Oh, well, I 
figured JD's dad had swapped around some of the 
tubes, and got confused at some point. Or, maybe 
there would be a selenium rectifier under the chassis, 
if I needed to get there. Hopefully it was just a tube 
problem. Wow, the tube checker showed three bad 
tubes, and these were really bad — no heater continu-
ity at all on two 6SK7s and a 6SQ7. In an ac-dc type 

(Continued on page 9) 
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(Continued from page 8) 
set, that was very odd. Then I noticed some white 
sticky crud on two of the tubes' octal keys (those Ba-
kelite center pins on octal tubes). Better take out the 
chassis. 

In those frog-eye sets, chassis removal was simple; 
the roof of the case had four plastic pins that poked 
through the chassis, and spring wires on the chassis 
snapped into grooves on the pins. As soon as the 
chassis was on the bench, it was obvious that some-
thing inside the set had exploded — probably an elec-
trolytic capacitor. Bingo. There were the remnants 
of a 50 pF 150-volt cap there, just its leads, some 
aluminum shards, and the paper wrap, and lots of 
white residue, which I had to wash out carefully. 
While doing this, I noticed there was no selenium 
rectifier inside the chassis, and no tube socket wired 
as though a 25Z6 should be there, all tube sockets 
being octal (and what other rectifier type would there 
be?). This was a curious set, indeed, and it had a 
damaged nomenclature plate on the chassis, with 
only the model number clear enough to be read, 
Model 437. 

So I started tracing the wiring. The output tubes were 
indeed supposed to be 25L6s, wired in push-pull, and 
driven by a 12SN7 dual triode, in turn fed from the 
output of the usual 6SQ7 triode section. That com-
pleted the audio portion of the radio. The B+ came 
directly from the power line, indicating that this set 
was intended to run on d-c power, not the usual 120-
volt a-c line. So that was why the electrolytic capaci-
tor had exploded. JD's dad plugged the set into a 
regular a-c wall outlet, and poof! I then looked at the 
power cord, and saw that someone had replaced the 
plug. The original plug was likely polarized to pre-
vent reversing the polarity fed to the touchy electro-
lytic cap. Looked like JD's dad had bought a d-c ra-
dio from someone who lived in one of the few mid-
western-city downtown areas that still ran on d-c 
power, a leftover from Edison's day. (Cleveland still 
had some older buildings on that kind of power.) 
This meant I might have to add a rectifier to the set if 
JD was to use it around the campus, which was defi-
nitely on 120-V a-c. 

I saw him in class a day or so later, and asked where 
his dad had got the radio. He said it came from a 
farmer in Illinois who offered it up, plus some cash, 
for a tractor tire repair. That was puzzling, because 
the only d-c power I had experience with in rural ar-

eas was the old 32 volts produced by Delco Light 
Plants. I finally decided to go to the library and copy 
the Rider information on the set. Sure enough, this 
was a 32-volt radio, with three separate series-wired 
heater strings, one for a 25L6 plus the 6SQ7, one for 
the other 25L6 plus a 6SK7, and the third string for 
the 12SN7, a 6SK7, the 6SA7, and the two pilot 
lamps. The 32 volt supply fed the B+, directly, fil-
tered by the 50 pF, 150-V capacitor. So this was like 
one of those pre-war Delco radios often found in ru-
ral auctions — made for use with the Delco Light 
Plant on farms not yet "on the grid." The EE Lab had 
a d-c power source at each bench, so I set one for 32 
volts and clipped this power into the radio, using 
wires with alligator clips, even before I had installed 
a new filter capacitor. Everything came on properly, 
and the set played quite well, but with a little hashy 
noise in the background of weaker stations. I wired 
in a new 40-uF 150-V electrolytic capacitor (as close 
as I could get to 50 uF), and the hash went away. I 
replaced the two plate-to-chassis impulse-bypassing 
capacitors for the 25L6 output tubes, in case the 120-
volts JD's dad had applied had damaged the old ones, 
and put the chassis back in the cabinet. 

I got curious about why it would be a company like 
Setchell-Carlson that would make this kind of farm 
set, when more popular companies, like Delco, Sears, 
and Wards, certainly had more access to farmers and 
their radio needs. So I dug into other models of 
Setchell-Carlson's radios next time I went to the li-
brary, and found that they made many models of vi-
brator-powered 6-volt radios, such as for cars or Win-
charger-powered farms, several 32-volt sets, and 
many that operated on multiple power choices, like 
120-V a-c plus 6-V d-c, batteries plus 120-V a-c, and 
some that ran on three kinds of power. Looking into 
the background of this Minnesota company, I found 
that the two individuals who founded the company, 
Barton Setchell and Donald Carlson, were both foun-
ders of the Karadio Company, a very early successful 
car radio firm. This venture grew directly from 
Setchell 's invention of the vibrator-implemented 
power supply in 1928. This was a breakthrough for 
automobile radios, which earlier had required B-
batteries (and C-batteries, in some cases), making the 
radios very expensive to maintain, and poor perform-
ers. At some point in the late 1930s, Karadio had 
been taken over by Elkstein Radio (Minneapolis), 
leaving Setchell and Carlson to expand into other 
radios that needed special power supplies, like those 

(Continued on page 11) 
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shrinkage after installation and use. 

W E received some 
correspondence from 
members who wanted to 

know whether NOS black Bakelite-
cased capacitors were good to use in 
repairs of radios from the 40s and 50s 

when these types of capacitors were first marketed. 
The intention here was to replace with capacitors of 
the proper vintage, rather than modem types that 
might mislead some researcher in the future. As a 
matter of fact, recent Ebay sales of new-old-stock 
Black Beauty capacitors of this very type brought 
handsome prices. Although there is merit in replacing 
melted and otherwise defective parts in old radios 
with NOS kinds of the same vintage, these 
components sometimes have short lives when put into 
operation. 

The Bakelite-cased difilm capacitors epitomized by 
Sprague "Black Beauty" brand, made popular in the 
late 1950s and all through the 1960s, have a bad 
reputation, especially when operated at high voltages, 
meaning voltages of 100 or more volts, d-c. The 
problem with these capacitors starts with the difilm 
concept. Difilm stands for double film, which means 
that the dielectric in these capacitors is a thin film of 
mylar or other plastic plus a very thin film of paper 
both sandwiched between the metal plates, which are 
often extremely thin foils. The paper is used as a web 
to hold a thin layer of oil between the foil and the 
plastic film, so that microscopic air bubbles do not 
appear between these layers. Air bubbles would 
present high voltage stress points which could lead to 
breakdown. 

The problem with this construction is not in the 
difilm, but in what happens to it when the case fails. 
Those of us who are familiar with phenolic plastics 
like Bakelite, Durez, Catalin, and others, realize that a 
common feature is shrinkage over time, especially 
when the component is heat cycled. Catalin shrinks a 
solid 3%-4%, while filled Bakelite might shrink 2%-
3%, most occurring in the first five years after 
manufacture, with more occurring after that time if 
heat cycling starts after that time. An example here 
would be a part that was stored at room temperature 
for several years and then installed in a radio, would 
suffer some shrinkage in storage, and then accelerated 

Sometimes the shrinkage does physical damage to the 
capacitor inside, but if the shrinking case cracks or 
develops a fault at one of the wire leads, then the oil 
dries (or leaks) out and is replaced by atmospheric 
moisture. This is when the capacitor fails, usually by 
leakage of current. In use as a power-line bypass, it 
might burst wide open due to dissipation while it is in 
the high-leakage state. 

Any NOS Black Beauty that feels slick with oil is 
doomed to fail after installation and use, but it might 
take a year to fail, and the failure might not even be 
noticed, depending on what task the capacitor is 
performing. I have found that those used in AVC 
bypassing seldom fail completely, owing to the very 
low applied voltages, for example. But when used, 
say, to bypass the 50L6 plate to cathode, it may cause 
collateral damage, in many cases. 

There were some black-cased capacitors made 
somewhat later, like in the late 1960s and 1970s that 
used metallized mylar or polystyrene dielectric, and if 
their case shrinkage does not physically crush the 
capacitor, they will perform quite well even with thin 
cracks present, because the metal plates (metal film, 
actually) are sputtered or evaporated onto the mylar, 
with no voids possible between them, and so no oil is 
used or needed. It is the difilm type that is in trouble. 

W E don't usually associate Radio Shack with 
fine quality in electronics, but their very 
first FM tuner, branded Realist (later, 

Realistic would be the name) was made by Harman 
Kardon. Joe Sousa reports that he owns one of these 
hard-to-find sets, and that it exhibits a strange tendency 
to oscillate when the antenna twinlead feedline is 
positioned near one side of the tuner. This was first 
made evident when he found he could raise only two or 
three stations, but moving the feedline made it 
suddenly sensitive. Oscilloscope diagnosis showed it 
was oscillation in the front end. Analysis of the front 
end circuit disclosed that the feedline is brought into 
the set and one side is grounded, the other side carrying 
the signal. This is more appropriate for co-ax feeders, 
not twin-lead. He wonders if others might have found 
this quirk, and might have tried a balun at the front 
end, to convert the twin-lead feeder from balanced to 
one-sided. That would be Joe's next try at a remedy. 
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(Continued from page 9) 
for farms, those in cities 
with d-c power, and air-
craft. In the postwar pe-
riod, Karadio became part 
of American Television 
and Radio (ATR). 

By the time WW2 had got 
underway in Europe, 
Setchell-Carlson had a 
good reputation in this 
specialized radio field, 
and they were selected to 
produce the tiny Model 
524 as the BC- 1206 bea-
con receiver. During the 
war Setchell-Carlson also 
made audio amplifiers 
from 13-watt to 50 watt 
in size, a Model 66 morale radio usable on many dif-
ferent sources of power, from jeeps to batteries to a-c 
and d-c power lines, and several other radio-amplifier 
combinations. Both Setchell and Carlson were in-
ventors, and both invented novel manufacturing 
methods for making improved loudspeakers in the 
postwar period, although by this time, Don Carlson 
might have left the company, because his 1951 patent 
on a loudspeaker field magnet was assigned to 
Wright-Zimmerman, Inc., and not Setchell-Carlson. 
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Th's is the Sams picture of the Karadio 1276, 
then made by Elkstein Radio. Later, very simi-
lar Karadio models were being made by ATR — 
American Television and Radio. 

The BC- 1206 is a 5-tube set that operates on the air-
craft's 28-volt supply, with no added power supply 
components, like vibrator, power transformer, or rec-
tifier, much as the frog-eye Model 437 operated on 
32 V d-c. The BC1206 has a 3-inch diameter round 
front-panel area with two basic control knobs, on-off-
volume, and tuning, plus a headphone jack. A small 
window in the round area shows the frequency se-
lected. The whole receiver is made to fit in the instru-
ment panel of an aircraft, mounted in one of the 3-1/8 
-inch instrument holes, and held there with four 
screws, just like an altimeter or airspeed indicator. 
The function of this receiver is simple: it has to re-
ceive, and play through the pilot's headphones, a 
beep when the aircraft flies over a marker beacon, as 
an aid to navigation, especially landing. Marker bea-
cons operated at the time in the 190-420 kHz band 
(below the broadcast band). The fact that this re-
ceiver operated in the general 456-kHz region is what 
made the (would-be ham) Dean think it might make a 
good Q-5er. 

As soon as I learned this 
about the BC- 1206, I 
went back to the EE Lab 
bench and took a better 
look at the prospective Q-
5er, the little BC- 1206 
there. The case slipped 
off upon loosening two 
Dzus fasteners on the 
back, and out slipped the 
smallest, and most com-
pactly-wired set one 
could imagine. 5 loctal 
tubes, two IF cans, two 
RF cans, an output audio 
transformer, and a 3-gang 
variable capacitor, all on 
a 4" X 5" chassis. The 
little radio had an excel-

lent reputation in the services, being very reliable and 
trouble-free, albeit in a very limited role. 

The moral of this tale is this: if you find a Setchell-
Carlson frog-eye (or other style) radio in a flea mar-
ket, and it is said to be "as-is" or unknown in worka-
bility, it just night be one of the strange-input-power 
types that the company was so good at, and you 
might get the set for a low price. With the hanging-
chassis construction, the chasses of these radios are 
always found to be in great condition, seldom rusty 
or covered with dirt. An electrolytic capacitor inside 
is sometimes found to be exploded, but not to worry, 
it probably means someone tried old man Lauer's 
smoke test. 
NNNN 
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BILL AND JOE-PART 10 
BY WALTER LINDENBACH AND ED LYON 

In the last part in this series, Bill and Joe had tested a matching transformer intended to match a short random-
wire antenna to a good, 50-ohm-input radio receiver. Joe now wonders if yet better results could have been ob-
tained by different connections. This part in the series was assembled from notes and e-mails from Walt Linden-
bach, and was integrated by Ed Lyon. 

The Comparison Test 

jOE greeted Bill with a cheery, "Hey, Bill, 
we might have put that nifty four-to-one 
transformer in the circuit backwards, don't 

you think?" 
"Well, I don't think so, but what makes you 

say that" said Bill? 
"If I wrote my notes down right, we made the 

transformer step the antenna voltage down in the 
process of feeding the receiver's input, didn't 
we? Couldn't we get more antenna signal volt-
age into the receiver by stepping the voltage up, 
rather than down? After all, the higher the input 
voltage, the higher the power, and as you said, 
yourself, power goes up as the square of the volt-
age," retorted Joe. 

Bill grunted, and broke out his pencil and a 
pad of paper. He said, "Let's jot down a simple 
version of the complete circuit here, forgetting, 
for a minute, the transformer. Then we can inter-
pose the transformer both ways, and choose the 
way that puts the higher power into the receiver 
antenna terminal." 

"OK, buddy, but no tricks," remarked Joe. 
"First, though, let's review exactly what the 

miserable little 11-foot wire antenna we stuck out 
the window appears to be, electrically, as far as 
the receiver input circuit is concerned," noted 
Bill, "and we'll simplify it just for the sake of 
getting the gist of what the transformer buys us, 
OK?" 

"Carry on, ol' Bud," said Joe. 
Bill pointed to the plot, above, and said, 

"These two curves here shows rather neatly what 
the little random-wire antenna looks like, electri-
cally, as a generator of signals. There are two 
curves because the resistive part (always posi-
tive) is kept separate from the inductive or ca-
pacitive part (positive and negative, depending 
on frequency). It was plotted by a program called 
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NEC, which is quite sophisticated. NEC breaks 
the wire and its ground counterpoise (which is 
the ground return wire running from the vicinity 
of the antenna's output wire down the wall to 
earth), into tiny wire segments, immerses the 
antenna and its ground counterpoise in a unit 
electromagnetic field, and computes the current 
and voltage generated in each segment. Divid-
ing the voltage by the current in the first an-
tenna segment (where we want to connect to the 
transformer or receiver) yields the impedance 
of the antenna, at that particular frequency. 
NEC then advances through all the frequencies 
we are interested in, and plots the resistive and 
inductive/capacitive components of the antenna 
impedance versus frequency." 

Continued on page 13 
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(Continued from page 12, Bill and Joe) 

"Pretty whiz-bang program, all right, and I 
guess it's good to know the impedance of the 
antenna. If the antenna has 100 ohms internal 
resistance, and it is connected to a 50-ohm re-
ceiver, which incidentally is what this R-390 ra-
dio is supposed to present to its source of signal, 
then only one-third of the raw antenna voltage 
will get to the receiver," Joe said, referring to his 
note pad. 

"Glad you remembered," said Bill, "but note 
what that short antenna wire really looks like, 
electrically, in the curves above. It has imped-
ances that run generally to a thousand or so 
ohms, with a low impedance only over a narrow 
frequency range around 11 MHz. What say we 
crudely represent it by a 500-ohm resistance, just 
for order-of-magnitude estimating?" 

"That's a good start, at least, Bill," said Joe. 
Bill then drew three simple equivalent cir-

cuits, all showing the antenna (represented by a 
generator and its 500-ohm internal resistance) on 
the left and a receiver (represented by a simple 
50-ohm resistor) on the right. In the topmost cir-
cuit the antenna feeds the receiver's input di-
rectly; in the second circuit the transformer is 
interposed, stepping up the antenna output as Joe 
suggested, and in the third one the transformer is 
connected as Bill had tested last time, stepping 
down the antenna output voltage. The trans-
former is shown here as a 6-turn-to-24-turn pair 
of windings for stepping-up, and a 24-turn-to-6-
turn pair for stepping down the voltage. 

Bill said, "Let's look at gains and losses, re-
membering that the transformer not only steps up 
or down the voltage applied, but represents an 
impedance that is proportional to the square of 
the step-up (or step-down) factor. For our 1:4 (or 
4:1) transformer, that is a 1:16 (or 16:1, respec-
tively) impedance change. See, Joe, in the first 
case, with the antenna connected directly to the 
receiver's 50-ohm input, only about 9 percent 
(50/550) of the voltage generated in the antenna 
gets to the receiver. That is a loss of 20.8 dB. In 
the second case, which you suggested might be 
better, the antenna output is now feeding an 
equivalent resistance of 1/16 of the 50-ohm re-
ceiver input impedance, which is just a tad over 

3 ohms, thus suffering a 44.1 dB loss getting into 
the transformer, but the transformer steps the 
voltage up by a factor of 4, a gain of 12 dB. The 
net result is a loss of 32.1 dB (44.1 minus 12). 
Finally, in the last case, which is what we tried in 
November, the net loss getting into the trans-
former is only 4.2 dB because the antenna is now 
feeding an equivalent resistance of 16 times the 
receiver's 50-ohm input impedance, or 800 
ohms. But then there is the 12 dB loss due to the 
transformer stepping down the voltage, yielding 
a net loss of 16.2 dB. 

"In summary, with no transformer, the loss is 
20.8 dB; stepping up yields a net loss of 32.1 dB; 
stepping down yields a net loss of 16.2 dB. 

"The overall result is that over most of the 
shortwave band, using the transformer as a step-
down device improves the received signal level, 
compared with feeding the antenna directly into 
the receiver input cable. On the other hand, con-
necting the transformer as a step-up device wors-
ens the received signal strength by a large 
amount, except for the very narrow frequency 
band near 11 MHz." 

"Well, I'll be...," said Joe. "Is this always 
the case with antennas, Bill?" 

"No," he replied, "make the antenna wire 
twenty times longer, and the results might be re-

(Continued on page 14) 
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(continued from page 13) 

versed. The old timers always put up large an-
tennas, and for that very reason. Nowadays, 
many enthusiasts have to sneak antennas for 
shortwave listening into attics and along roof 
gutters and the like, and and so some care should 
be exercised in how the receiver is fed. Some-
times a transformer is needed, and which way it 
is used is important." 

Joe remarked, "So you think a longer wire 
for the antenna might make my step-up method 
work all right?" 

"Sure thing, Joe, but it might have to be quite 
long. We can try out a 200-foot long wire, say, 
30 feet above the ground, tied between your 
house and your neighbor's garage, but first we 
should run the model through NEC to see what 
impedances we get. While I'm inputting the 
numbers into the NEC program, you can round 
up a couple hundred feet of, say, number 12 
stranded antenna wire, and a couple ceramic in-
sulator..." 

"No, no, no, Bill," interrupted Joe, "My 
neighbor and I aren't quite that friendly yet. 
Lemme ponder the situation for a while. I'll be 
satisfied with a short antenna and the transformer 
set up your way. And besides, great Godfrey, 
Bill, look at the time! G'nite, and thanks." 

And thanks to Walt for a great run. 

[For those readers who need to see what per-
formance they can expect from home-brew an-
tenna hook-ups, as well as what sort of leakage 
radiation they might expect from ordinary wiring 
in a radio circuit or the like, there are web-
available programs for simulating these situa-
tions and finding the answers. One well re-
spected such program is EZ-NEC, a simplified 
version of NEC-2, the professional wire simula-
tion program. 

And for the ham or shortwave listener who 
would like to see what frequencies are expected 
to be best for the coming few weeks at a time, 
there are programs on the web like ICEPAC, 
which allows you to set in your coordinates, the 
area you wish to propagate signals to (or from), 
the time and date, and it will show you the path 

quality, for any operating frequency you contem-
plate. ICEPAC will give you plots of the path, 
color-coded as to expected signal strength as a 
function of time of day for any general season 
and sunspot year you input, and will also tell you 
the azimuthal bearing to the cooperating com-
municator or area. This is not obvious from 
maps, in general, since most shortwave propaga-
tion travels "great circle" paths, and most maps 
use a Lambert projection in which such paths are 
curved. 

ICEPAC is available along with a generalized 
propagation modeling program used by Voice of 
America called VOACAP. ICEPAC was devel-
oped to help amateurs and others in planning 
communications paths that had to traverse high 
latitudes in which the peculiarities of auroral 
and other polar effects are felt. Now both pro-
grams are readily available for download to your 
computer, along with a user's guide. 

Just punch in the names of the programs into 
your computer's search engine, and go from 
there. 

Ed 

Remember. the December and April MAARC 
meetings are held at Sully Station. near Dulles Air-
port. Also note that the intersection of Rte 28 and 
Westfields is a full cloverleaf. with local bypass 
lanes on Rte 28. Map: 
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lucent.com/bstj/ 

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: 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-
2 6 2 8 . 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. 

Antique Radio Repair : 30 
years experience in repair of 
antique radios and tube equip-
ment. Reasonable Rates. Jay 
Forbes, 21128 Stonecrop Pl, 
Ashburn, VA, 20147. 703-729-
9432. Email: JFRADI0@aol.com 

Wanted: Zenith chassis from 
1937 and 1938, need several 
types to fix up some projects. 
Also looking for a Zenith 9S244 
and a 12-inch Zenith speaker for 
a 9S262. (Joe Koester, 1020 
Huron Drive, Crossville, TN 
38572, jwkoest@charter.net) 

INFO: The remarkable Bell 
System Technical Journal is now 
available online at: 
http://www.alcatel-

Wanted: John Meck Model 60T-1 
transmitter, ca 1947; easily 
recognized by the 4 white 
insulators in the upper left corner 
of the black crinkle-finish panel. 
Bill Ross W9WR, 300 Oxford 
Road, Kenilworth, IL 60043-1167; 
Ph: 847-251-7447; William.ross 
(at)Comcast.net [Use @ in lieu of 
(at).] 

For Sale: New! Accurate repro-
duction of Zenith wood knobs 
reproduced in resin. Rubber 
grommets, washers, and repro 
knobs for major brands and others. 
Rubber feet and chassis/motor 
supports for RCA 45 players. 
CD's, DVD's of early radio 
courses and books. Some TV 
knobs for Pilot and Motorola. 
Masks for Motorola VT71, VT73. 
Go to 
www .RenovatedRadios .com See 
the full selection of radio parts I 
make. Don't do Internet? Call me 
at (586) 876-9802 

Book: Mahlon Loomis, who 
experimented and demonstrated 
Wireless Radio in 1864, by sending 
signals 18 miles using 400-foot 
wire antennas, and keying same to 
ground using free power available 
at 2000 foot elevations on top of 
mountains in northern Virginia. 
Loomis received a patent in 1872 
and Corporation Charter by US 
Congress in 1873. Describing his 
work and the File in the US 

Library of Congress is the book 
by Thomas Appleby, Mahlon 
Loomis Inventor of Radio, (c) 
Copyright 1967, 188 pages, now 
available for $35 + s&h $5; 
Contact Svanholm Research 
Laboratories, 1604 Nelson St., 
Adelphi, MD 20782 , 
n3rf@earthlink.net , http:// 
NRF.netcom.com 

8th Annual - Tri State Radio 
Fest, SUNDAY, April 22nd, 
2012 
Hosted by Pittsburgh Antique 
Radio Society and Buckeye 
Antique Radio and Phonograph 
Club. 
Location - Center Stage Banquet 
Hall, 1495 Old Brodhead Rd. 
Monaca, Pa. 15061, near the 
border of Pennsylvania & Ohio 

Flea Market Dealer set up 
6:30AM to 8:30AM 
Flea Market sales: 8:30 AM to 
12:00 PM 
Auction check in your items 
9:00AM to 12:00 noon 
Door Prize Drawings Through the 
AM with the main prize at 11:30 
AM. 
Old equipment contest—watch 
for details. 
Auction - Starts at 12:00 Noon 
AUCTIONEER - Richard Estes 
http://www.estesauctions.com/ 
Contact: Chris Wells phone 724 942 
1113 
(radioactive55man@comcast.net) 
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Mid-Atlantic Antique Radio Club 

do Geoff Shearer 
14408 Brookmere Dr. 
Centreville, VA 20120-4107 

Presort Standard 
US Postage Paid 
Permit 401 
Frederick, MD 

151 AUTO**SCH 3-DIGIT 210 
Bruce Shetrone 
969 Shore Acres Road 
Arnold MD 21012-1724 

18.1.1..1111  
11111111111111111111 11111111111111111111111 

14,41-#41ZC lour Ceten4erf 
Sun., Jan 15 

Sun., Feb 19 

Sun., Mar 18 

Sun., Apr. 15 

MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table radio years = 1941-45, 
Presentation: Radios made in wartime years, with Norm 
Grody. 

MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table radio year = 1946, Presenta-
tion: TBD. 

MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table radio year = 1947, Presenta-
tion: TBD. 

MAARC meeting in Northern Virginia, at the Sully Station 
Community Center, Sequoia Farms Road off Westfields, near 
Dulles Airport. See p. 14 for map and directions. Tailgating at 
11:30, meeting at 1:30. Display table radio year = 1948, 
Presentation: TBD. 

Hamfests: They'll start again as the weather eases—check the ARRL website. 
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