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THE INTERNATIONAL RADIO RESTORATION CONTEST 
THE CONTESTANTS AND THEIR RADIOS 

BY ED LYON 
This editor had the privilege of helping judge the entries in the International Restoration Contest, created and 

hosted by the Société Québécoise de Collectioneurs de Radios Anciens (SQCRA) and managed by their most gra-
cious representative, Serge Hainault. Eight radio collector clubs sent entries of radios that went from landfill 

candidates to showroom exhibits at the tender hands of one or more members, and the judges had their way with 
these radios. 

Ibelieve it was in 2010 that MAARC began 
regularly including a "Lazarus" category in the 
Old Equipment Contest at the annual summer 

mega-meet, RadioActivity. In this category, the 
contestant is supposed to 
pick out a real basket-case 
radio or related electronics 
set, one that would feel 
quite at home in the local 
landfill, and restore it to as 
close to original condition 
as mortals can possibly do. 
In many prior years the 
category was also 
included, but only 
sporadically. In 2012, the 
Quebec-based club, 
SQCRA, invited many 
radio collector clubs and 
societies to join with them 
in an international contest 
for the best "Lazarus-type" 

Figure 5b. The MAARC entry, after restoration.  

restoration case each year. MAARC awarded our 
blue-ribbon-winning Lazarus-category entry by Dan 
Koczur an invitation to enter in this contest, and 

Dan gathered up and 
organized his 
RadioActivity contest 
documentation and late 
this past winter sent it 
along to the contest 
headquarters, managed 
by Serge Hainault of 
SQCRA. Dan's entry 
was, as many of us in the 
local area will recall, the 
restoration of a bushel 
basket full of Atwater 
Kent Model 708 bits and 
pieces, roughly in the 
shape of a round-top 
tombstone radio. 

(Continued on page 3) 



M ID-
ATLANTIC 
ANTIQUE 
RADIO 
CLUB 

MAARC Board of Directors 

Officers 

President 
Eric Stenberg 
8700 McNair Drive 
Alexandria, VA 22309-4031 
703-780-7391 
cx301a@aol,com 

Vice President (Programs) 
William Goodwin 
3511 Sixes Road 
Prince Frederick, MD 20678-3316 
410-535-2952 
orh61@yahoo.com 

Treasurer 
Rod Matzko 
3 Coloma Court 
Sterling, VA 20164-5507 
703-406-2713 
r2wb@comcast.net 

Radio Age Co-Editors 
Ed Lyon 
11301 Woodland Way 
Myersville, MD 21773-9133 
301-293-1773 
lyon@fred.net 

Brian Belanger 
115 Grand Champion Drive 
Rockville, MD 20850-5608 
301-258-0708 
radiobelanger@comcast.net 

Domi Sanchez (also auctions) 
902 Orange Drive, 
Silver Spring, MD. 20901-1004 
301-681-3979 
radiodome@verizon.net 

Membership and Tube Sales 
Steve McAllister 
3903 Norwalk Place 
Bowie, MD 20716-1047 
301-249-1496 
mcallister3903@comcastnet 

Directors 
Willie Sessoms (Show-' n'-
Tell) 
410-298-8474 

Chris Kocsis (Capacitor sales) 
703-913-9143 
chrisk33@cox.net 

Joe Koester (Publicity) 
931-788-1360 
jwkoest@charter.net 

Bruce Pellicot 
410-461-7441 
bruce.pellicot@netzero.net 

Charles Scarborough 
(Tube sales) 703-532-1757 
cscarborough@ nvcc .edu 

John Begg (Meeting Setup) 
301-649-4663 
jbegg @jbegg.com 

Michael Thomas 
410-435-1583 
skitime04@verizon.net 

Nestor Ramirez 
703-425-7359 
pitirrel@verizon.net 

Joe Meagher 
410-451-9008 
Telegraph.office@verizon.net 

Steve Hansman 
443-949-9745 
shansOla@comcast.net 

Webinaster, www.maarcm  
Carlos Lazarini 
kadulazarini@gmail.com 

The entire contents of this publication are copyright ©2012-2013 Mid-
Atlantic Antique Radio Club, unless specifically marked otherwise on each 
article. Generally, all articles in Radio Age may be reprinted, provided 
specific permission is first obtained from a Radio Age editor (and the 

copyright holder, if not Radio Age) and full credit is given. 

Editor this issue: Ed Lyon 
Design and production: Ed Lyon 

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 $24per 
year in the US, $36 in Canada, and $60 elsewhere, all payable in 
US dollars. Two-year, three-year, and life memberships are 
available; contact the Membership Chair . 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 page 16 for details. 

Map — Davidsonville Family 

Recreation Center ( not to scale) 
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(Continued from page 1) 
M. Hainault also received six other clubs' entries 
upon sending his reminder e-mail message, and then, 
a bit later, an eighth entry arrived in Quebec, having 
been delayed by some confusion in communications. 
The clubs and their candidate restorations in the 
contest were the following, alphabetically: 

ARCBA - Association Radio Club du Bassin 
d'Arcachon — Lafayette T536A (France) 
AWA — Antique Wireless Association — Heacock 
RadioPhone R-12 (Bellingham, WA) 
CHCR - Club Histoire et Collection Radio — RCA 
Gloria (Lachen, Switzerland) 
CHRS - The California Historical Radio Society — 
Remler 72 (San Jose area, CA) 
MAARC - Mid Atlantic Antique Radio Club — 
Atwater Kent 708 (No. Virginia) 
NZVRS - New Zealand Vintage Radio Society — 
Philco 18 Code 124 (New Zealand) 
SPARC — Society for the Preservation of Radio in 
Canada — General Electric 66 (Coquitlam, BC) 
SQCRA - Société Québécoise de Collectioneurs de 
Radios Anciens — Philco Jr. 80 (Quebec) 

The Radios, Before and After: 
Scores, from 0 to 80 (for perfection) shown here were 
announced 31 March, 2013, representing the raw 
averages from 8 judges: 

ARCBA's radio, a French Lafayette T-536A table 
model with a slide-rule dial with named cities, typical 
of European sets of the pre-war era, had a very rough 
cabinet, bleached-out dial, and heavily rusted chassis 
and components. The restoring team had to strip all 
parts but the IF cans from the chassis, sand away the 
rust, and luckily uncovered a spot showing the 
original chassis enamel finish. They matched the 
color and re-painted the chassis once it was smooth 
and clear of all small components, and well masked. 
The dial needed reproduction, and the addition of 
diffusion layers to soften the dial light bright-spots. 
The cabinet work required replacing veneer and 
general refinishing, accomplished by a member who 
was a professional furniture restorer. Electronic 
restoration was straightforward and was professional 
in appearance and outcome. The overall result was 
quite good, as can be seen in Fig. 1(a and b). Score: 
56.89. 

The AWA entry, submitted by a member from 
Washington State was a very rare Heacock 
Radiophone Model R-12, built in 1921 in Oregon. It 
was found in highly disturbed state, having spent its 

Figure la (top) and lb (bottom). The ARCBA 
club's Lafayette T-536A before and after the resto-
ration. 

life, so far, as an experimental breadboard for many 
different radio schemes by who knows how many 

(Continued on page 4) 
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(Continued from page 3) sockets, variable cap, and rheostats. After all, there 

Figures 2 a thru d (CW from upper left) AWA's panel before, panel after, board before and board after res-
toration, respectively. Rare Heacock Radiophone R-4. 

youngsters. Originally, it sported four big dials, only 
one of which was for tuning (the others ran 
rheostats), and, as found, the only tuned circuit coil 
was broken and hanging by its taps. The rather 

are only about 12 Heacock sets (of all models) in 
collections at this date. See Fig. 2, a through d. 
Score: 59.67. 

Figures 3a ( left), 3b ( right). The CHCR club's RCA "Gloria" cathedral radio, before 
and after restoration, respectively. 

complete restoration included making a new coil 
form and tube peep-hole trim from PVC pipe 
sections, plugging many extra holes in the panel, 
hand-engraving a battery terminal sub-panel with 
Heacocles rare script lettering, overall rewiring, and 
repairing the cabinet, to say nothing about the tough 
job of finding the original-type components like tube 

The 92-year-young 
CHCR contestant 
lives in Lachen, 
Switzerland, along 
the lake that runs 
south and east from 
Zurich. He submitted 
his RCA "Gloria" 
radio, an "export" 
model using a TRF 
circuit with 2-35/51 
tubes as RF 
amplifiers, a 24-A as 
detector, and a 47 as 
audio output tube, 
plus, of course, the 
usual 80 rectifier. As 
found it was terribly 
rust-covered, had a 
scraping speaker 
voice coil, and 
needed a new power 

transformer, among many other minor components, 
like resistors and capacitors. The restorer, Walter 
Krieg Enz, had to strip the chassis, sand it smooth, 
and repaint it with sprayed-on metallic enamel, 
resembling the original fairly well. He ended up 
rewinding the power transformer, using modern 
nylclad magnet wire which obviated the need for 

(Continued on page 5) 

Radio Age * May 2013 MAARC's web site: www.maarc.org page 4 



(Continued from page 4) 
lacquered tissue paper between 
layers, and he camouflaged the 
new caps in the original cases. 
The speaker required delicate 
rework to preserve the cone while 
he recentered it, and the cabinet 
needed a complete refinishing. 
The result can be seen in Fig. 3, a 
and b. Score: 52.13 

The California club, CHRS, 
selected Elmo Giovanetti's 
restoration of a Remler 72 table 
model radio, a 1937-38 10-tube 
superhet circuit having push-pull 
6F6s in the output stage and an 
eye tube for tuning indication. As 
found, it needed considerable 
cabinet work, new grille cloth, and 
replacement of many chassis 

Figures 4 a thru d, CW from upper left. The CHRS club's Remler cabi-
net before, cabinet after, chassis after, and chassis before restoration. 

Figures 5a ( left), 5b ( right). Dan Koczur's Atwater 
Kent cabinet, before and after his work on it. 

components, including the power transformer, output 
transformer, and speaker, all of which were absent at 
the time. The output transformer replacement caused 
some checkout problems until Elmo discovered that 
the Rider data were in error, failing to show the 
primary center-tap. He used a new Hammond power 
transformer, which likely resembled the original, 
based on the chassis hole pattern and ratings required. 
In refinishing the chassis, Elmo found the original 
had been painted with grey wrinkle-finish enamel, 
difficult to get today. But black wrinkle-finish 
enamel is available, so he used black, then over-
sprayed it with grey and the result is similar to the 

MeOle--ke 

original. His results can be seen in Fig. 4, a through 
d. Score: 63.22. 

MAARC's Dan Koczur had entered his Atwater Kent 
708 cathedral (or round-topped tombstone) in the 
RadioActivity "Lazarus" category in June 2012, and 
was a natural nomination for this contest. having 
easily won a blue ribbon at that time. It was 
surprising to us at RadioActivity that Dan attempted 
to restore this set, as in was truly a basket case. In 
the judging, several of the judges were amazed at the 

(Continued on page 6) 
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(Continued from page 5) 
amount of creative work required to remediate the 
cabinet faults, missing pieces, and supporting 
underpinning. Dan had to find another collector with 
an intact set to create or confirm his hand drawings of 
such pieces as detailed grillwork in front, exact 
cabinet top/side curvature, and rear brace shape. In 
the technical area, there were many components 
terribly out of tolerance, including flexible resistors 
galore, all of which Dan remanufactured from 
scratch. And those little AK white (with color codes) 
ceramic-like resistors represented another item Dan 
remanufactured. The filter choke forming the 
speaker field magnet had to be disassembled to repair 

Figures 6a, 6b, NZVRS entry, a Philco 18, before 
and after restoration. More pictures, p. 8. 

corroded spots in the winding, and the cone was so 
badly torn that Dan made a new one that looks and 
works so well that even Buford Chidester would 
approve. The various parts that had to be 
remanufactured or replaced were all carefully 
concealed in their original covers, of course, 
something more difficult in these point-to-point wired 
radios than in, say, Philcos, where most caps and 
some resistors are inside sealed Bakelite "boats." 
This journal covered Dan's work on a similar Atwater 
Kent (Model 246) in the July 2011 issue, page 1, if 
you want to see his methodology as he goes about 
such a restoration. Pictures of Dan's current contest 
entry, though, are seen here in Fig. 5 (a and b). Score 
69.22. 

New Zealand's NZVRS nominated the restoration of 
a Philco Model 18 (Code 124) for this contest. As 
found, this radio, an 8-tube superhet with shadow 
meter for tuning assist, push-pull triode-connected 
type 42 tubes in the output (driven by a third type 
42), was a rusty hulk, probably having spent too 
much time near the seashore. Restoration included 
stripping the chassis of everything, de-rusting it, 
buffing it smooth, and then electroplating it, first with 
nickel (for a better bond), then tin. After that the 
challenge was to make the rest of the components 
look as new as the chassis. Luckily this was a Philco, 
and most of the paper capacitor replacements went 

into those cleaned-out Philco "boats." Electrolytic 
caps went into the old emptied-out cans, and 
replacement resistors were selected from new old 
stock. The power transformer was recoverable, 
through careful cleaning and repainting the shells, 
and the tuning meter was also restorable, needing 
thorough cleaning and adjustment. The cabinet 
required considerable new finish, including veneer 
and staining where the new material was a bit off in 
tone. The audio driver transformer primary failed 
during test, and was reworked for the final assembly 
and photography. During this restoration, the chassis 
took a tumble from the bench-top during the NZ 
earthquake, very nearly ruining the work, but came 
out with but minor repairable damage. Figure 6 (a 

Radio Age • May 2013 MAARC's web site: www.maarc.org page 6 



(Continued from page 6) 
and b) shows this New Zealand entry. Score 65.22. 

The SPARC contestant is from the Vancouver area, 
not far from the location of the AWA contestant in 
Bellingham. SPARC's Canadian GE Model 66 entry 
was acquired from the original owner who had 
downgraded the prominence of the set by first 
relegating it to the shop or garage, then refinishing (?) 
it using a power rotary sander and a heavy brush-on 
coat or two of some sort of varnish, then used the set 
'til it quit. As received, the radio was filthy, coated 
with layers of dust and grime, with rough circular 
scratches in the finish, broken dial-drive cord, and 

Figure 7. SPARC GE Model 77 (Canada) console. 
Typical as-found finish, top left, as-found chassis 
below, and finished radio top right. 

many of the chassis capacitors showed damage or 
leakage. All electrolytic and paper capacitors were 
replaced with modern units, the chassis was 
completely cleaned and rewired where necessary, and 
the cabinet was refinished, with ever-so-careful 
sanding of the old rotary-sander signatures so as not 
to go through the veneer. Realignment of the chassis 
was straightforward, but new knobs and push-buttons 
were needed, and had to be made, using the 
Museum's similar GE model as a pattern for the 
silicone rubber molds. The dial cleaned up nicely and 
was restrung, and the radio came to life working as 
new. Fig. 7 shows this restoration's highlights. Score 
52.63. 

Finally, the host club, SQCRA, had as its entry a 
Philco Jr. Model 80, one of the mini-cathedral sets 
that were extremely popular with those who couldn't 
afford much during the darkest days of the 
Depression. It had but four tubes and used 
regeneration to attain sufficient gain to pull in non-
local stations. When found, these sets are often 
junked, because of problems with antenna coils and 
other RF transformers. SQCRA, however, tackled the 
job of restoration of a rusted-out set that was ready 
for the landfill. Both the cabinet and chassis were in 
deteriorated shape, with veneer missing, cabinet 

(Continued on page 8) 

FOR THE RECORD 
The March 2013 meeting of the Mid-Atlantic Antique Radio Club was held at the usual venue, Davidsonville 
Family Recreation Center on the 17th, Eric Stenberg at the wheel. The display table brought out some very 
clean radios from the 1958-59 years, and Show-' n'-Tell featured Jim Wilson's story of his finally-restored 
"Searchlight" radio, in which he had help from Geoff Shearer, who further described the restoration. Many 
more interesting items were shown, including a DeForest RadioCraft D-4 set destined for the RadioActivity 
auction, a tiny hand-held oscilloscope from Japan, and Willie's wood version of the Fada 252 Trapezoid radio. 
A future fall or winter indoor meet was discussed with the strong possibility it could be held at the National 
Electronics Museum, Linthicum, MD. Brian Belanger gave a nice presentation/pictorial tour of the Bay Area 
Radio Museum in Berkeley, home of CHRS. 
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(Continued from page 7) 
seams split apart, and layers of dirt inside and outside. 
The chassis had so much rust on it that there were 

Figure 8. SQCRA's Philco Jr. cabinet before and 

after La belle's work on it. 

rusted-through holes apparent. The rust was removed 
through electrolysis, using a battery charger for 
power, a 5-gallon plastic pail as holding tank, and 
junk iron pieces as sacrificial electrodes. Afterward, 
the rusted-through holes had to be epoxy-filled and 
sanded smooth, and the whole chassis was smoothed 
by abrasion, and then painted with chrome-finish 
enamel, resulting in a nearly-new-looking chassis. 
The power transformer required disassembly and 
cleaning, sanding, and repainting. All capacitors 
under the chassis were replaced, those inside the 
"boats" being easy to hide, while any needed resistors 
were replaced with new old stock dog-bones. This set 
is shown in Fig. 8. Score 62.22. 

In sum, it appears that our own candidate, Dan 
Koczur's Atwater Kent 708, scored a full four points 
higher than the second-place finisher, the New 
Zealand Club's Philco 18. Third place and fourth 
place were closely scored, being, respectively, two 
and three points below that of New Zealand, and 
awarded to CHRS's Remler 72 and SQCRA's Philco 
Jr., respectively. The question is: could Koczur have 
possibly gotten a yet higher score? And the answer 
is: Yes. If he had not had the misfortune of 
developing an internal problem in one of the 
shortwave band coils (probably a shorted turn deep 
inside the coil), all bands would have worked like 

they did when new, whereas, one band was admitted 
to be a poor performer, according to Dan's honest 

documentation. The judges felt that the New Zealand 
club's effort in replating the chassis went a long way 
toward their final second-place score, and the 
electrolytic chassis de-rusting by SQCRA's Daniel 
Labelle helped that score as well. In addition, 
documentation completeness, showing all the steps 
toward restoration, materially helped boost scores. 
Incidentally, the winner will receive a full year's 
worth of the newsletter from each of the clubs that 
placed an entry in this year's contest. 

The contest now moves onward to next year. Anyone 
in MAARC or any other club desiring to compete 
should notify the principal person in charge of 
restoration in your club and indicate that desire. For 
MAARC members, all it takes is to place an entry in 
the "Lazarus" category of the June 2013 
RadioActivity Old Equipment Contest, or to 
demonstrate a restoration at a monthly MAARC 
meeting. If you want to make such an entry, send this 
editor an e-mail message indicating such, and we'll 
work with you. Each competing club will select one 
candidate restoration project, whether by an 
individual or a team. The restoration should 
represent work done during calendar 2013. 
Incidentally, Dan Koczur's story of this work will 
appear in Radio Age in a forthcoming issue. 
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RADIOACTIVITY-2013 UPDATE AND AUCTION HIGHLIGHTS 
BY ED LYON 

RApioAcTiviTY-2013 promises to be another 
worth remembering. The theme is "Scott 
and Scott," or, perhaps "A pair of Scotts," 

signifying the radio and audio accomplishments of 
E.H. Scott and H. H. Scott. Quite understandably, 
there will be quite a representation from both Scott 
organizations, ranging from high-end radios like the 
Allwave-15 and -23 and the Masterpiece to highly-
collectable audio amplifiers, tuners, pre-amp/mixers, 
and noise-control modules. Many of the equipment 
examples from these two companies will adorn the 
banquet hall for the Friday evening banquet, some 
(fully restored, perhaps) examples will be featured in 
the old equipment contest, and the Saturday auction 
will see some of these pieces going on the block. 

Banquet Speaker — The Friday evening banquet 
speaker will be Kent King, renowned E.H. Scott ex-
pert also well known as a contributor to the Antique 
Radio web forum and author of many papers and arti-
cles on antique radios. 

Auction Highlights — There will be two auctions at 
this meet. The first will be held Thursday evening, 
and the selling will be restricted to tubes and 
"ephemera." Here, this term refers to any sort of ad-
vertisements, manuals, books, magazines, or auxil-
iary devices referring to radios, audio equipment, or 
radio tubes. This is the opportunity to pick up those 
manuals you have been seeking, or that 1L6, WD-11, 
or Western Electric tube you have been hesitant to 
buy on eBay because of sniper prices. The Saturday 
auction will be much larger, usually with hundreds of 
lots to be sold. Here is where to get (or to sell) ra-
dios, amplifiers, microphones, speakers, or whatever 
electronics you need. 

We know for certain that some very collectable items 
will be offered at the Saturday auction. They include 
the following: 

1. A DeForest RadioCraft Model D-4 one-tube re-
generative radio, absolutely complete, original grid 
leak assembly and all. (Recent examples of this set 
have been sold recently with Freshman grid leak as-
semblies fastened to the panel to replace a missing 
DeForest unit.) 

2. At least two, possibly as many as four E. H. Scott 

All-Wave 23 radios, with all tubes, and with very 
good chrome and full sets of original knobs. At least 
one has a Scott antenna changeover switch unit on 
the rear of the chassis, as well. One also has single-
plate 2A3 audio output tubes, too. 

3. A mint-condition R. E. Lacault Ultradyne L-2 8-
tube superhet with all genuine REL components plus 
an enhanced audio output stage sporting 2 W.E. 216A 
tennis-ball output tubes in push-pull, complete with 
the "duplex" pair of Como transformers. This set is 
in an immaculate 48-inch-long mahogany case. This 
is the model with a regenerative first stage, using the 
REL variocoupler. 

4. A complete Leutz L-7 superheterodyne minus the 
wiring buses. This set was built from all-genuine 
Leutz components, but the assembler ran out of either 
time, money, or body temperature, and stopped as-
sembly back in the mid twenties, just when it was 
ready to wire up. All components are mounted, and 
in the right places, ready for bus-bars. Case is ma-
hogany, 48-inches long, and the panel is pristine. 

5. A William B. Duck Navy-type Receiving Trans-
former from about 1916, pictured below. 

6. There will also be a ton of high-end audio compo-
nents in the auction, and in the tailgating activities 
beginning Friday morning at dawn. A box lot of NIB 
type 45 output tubes is included here, but may be put 
into the Thursday evening Tube and Ephemera auc-
tion, instead of the flea market. §§§§ 
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bits 

IN the aftermath of World War 2, 
radio manufacturers, trying to 
keep up with the pent-up 

demand for new radios, found 
certain components scarce, and tried 
all sorts of ways to substitute 
available hardware for the hard-to-
get items. One relatively scarce 

item was the variable capacitor. An alternative 
method of tuning a radio was by use of 
permeability-tuning, in which slugs of 
ferromagnetic or paramagnetic material are 
drawn into a coil making up part of the tuned 
circuit. This changes the inductance, so that with 
a fixed capacitor, the resulting tuned circuit 
resonates at a frequency that can be selected by 
the slug movement. Some radio makers had 
already tried permeability-tuned tuned circuits in 
their radios just before the war, so this method of 
tuning was not really new, but the war had 

brought out more ferromagnetic materials, 
especially popular in European radios of the war 
period. 

For many small radios, like battery-powered 
portables that tuned only the broadcast band, the 
result worked fairly well. Two coils (one for the 
"antenna" tuning and one for the local oscillator) 
with movable ferrite slugs were usually mounted 
on a small subassembly, and the ferrite slugs were 
drawn through the coils by a dial-cord type of 
string passing over pulleys or smooth pegs, and 
wrapped around the tuning control shaft. Fixed 
capacitors were used to replace the usual two-
gang variable capacitor. For many of these small 
radios, the simplest method for providing an 
antenna was regression to a hank of wire for the 
antenna, but some radios used a loop antennas, 
but made it a low-impedance loop, like Philco 
had been doing for many years. In 1946, for 
example, Belmont made battery portable models 
like the 4B17 and 4B112 that used old fashioned 
octal tubes but saved weight by using 
permeability tuning, drawing the slugs through 
the two coils with the dial cord string. Another 
type radio that was fast becoming popular was 

the car radio 
something many 
people had not had 
any experience with 
because of wartime 
and the sparse 
population of car 
radios prior to the 
war. Here, 
permeability tuning 
was less susceptible 
to vibration changes 
in the tuning or 
alignment of the 
radio than variable 
capacitors. 

But there were some 
complex radios that 
also used permeability tuning, like the Admiral 
10A1 and Belmont 6A59, both covering the 
broadcast band and several bandspread shortwave 
bands. These shortwave bands were truncated like 
those in the Zenith Transoceanic, covering 
primarily the allocated international broadcast 
portions of the spectrum, a very popular part of the 
radio world right after the war. This called for a 
good number of bands (the Belmont had 4; the 
Admiral had 4 plus a pushbutton-operated version 
of the broadcast band. This arrangement required 
a plethora of tuning slugs, and an elaborate lever 
system and piano-wire "sucker rods" for moving 
all of these slugs in synchronism. But the 
strangest of all was the series of Admiral sets that 
includes the 7C64, which model I had the 
misfortune of repairing recently. It is an 8-tube 
AM-FM set from 1947-48, using permeability and 
variable capacitor tuning, ganged together in AM, 
permeability alone in FM. The problem with it 
was that the coils were not anchored well, and 
tended to slide on the slugs after retuning a station, 
causing the station to gradually fade out or drift 
off frequency. Once that was found to be the 
cause of the trouble, spots of cement fixed it up, 
and tuning then was normal.. 

Not all permeability-tuned 
radios had simple dial-cord-
operated slugs in the coils. 
This is the tuning coil for 
the famed Collins R-392 
radio, slug-tuned by a pre-
cision threaded shaft. 
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MAKING A PERFECT RECEIVER PLUPERFECT 
By ED LYON 

There are practically no receiving functions the Rohde and Schwarz EB-200 receiver cannot do, and at a 

$23,000 price tag for a used one, that should come as no surprise. But a couple of hands-on engineers recently 

squeezed a previously-unthought-of task out of one of those legendary receivers, via a simple circuit addition. 

IN mid-2001, one of the big aerospace companies 
(hereinafter called XYZ Corp.) was tasked with 
putting sufficient capability into a Cessna 208 

Caravan aircraft to enable it to locate cocaine-
producing "laboratories" deep in jungle-covered ter-
rain, as part of the war on drugs. Having worked on 
several communications-intercept tasks just before 
this new assignment, the engineers mulled over what 
radio-signal-emissions from such a "lab" could be 
exploited from the air, and found from technical re-
ports that it might be possible to detect the leakage 
radio-frequency emissions from ordinary microwave 
ovens. It had been known for over ten years that the 
usual routine followed in the production of raw co-
caine bricks included a drying-out process in which 
the organic solvents (like ketones and residual diesel 
fuel used to release the drug from the coca leaves) are 
driven off by heating the bricks in microwave ovens. 
The common belief at the cocaine "lab" worker level 
was that microwave ovens do not have flames in 
them, and so the solvent vapors produced in the dry-
ing process would not be ignited by the oven. That 
this was a dangerous process didn't seem to bother 
those in charge. 

The Caravan aircraft was used for a number of sur-
veillance missions, one of which was the proposed 
detection and approximate location of those "labs" 
from their electromagnetic emissions, usually UHF 
radio signals. To accomplish this mission, the SRS 
carried a horn antenna mounted in the belly-pack 
cargo pod, plus a receiver/display. This antenna, hav-
ing about 15 dB gain and operable from about 800 
MHz to 3000 MHz, looks forward and downward 
through a ventral Plexiglas window, with its beam 
center aimed about 40 degrees below the local hori-
zon. Its 50-degree vertical-plane beamwidth lets it 
survey a swath of earth ahead of and under the air-
craft. At an aircraft altitude of 5000 ft. (above ter-
rain), the swath extends to about 3 nautical miles 
ahead of the aircraft, but at 15000 ft., the range to a 
potential emissions source could be about 10 nautical 
miles. Inside the aircraft the horn antenna's output 
passes to a receiver, and then to some sort of visual 
display and aural detection unit which are intended to 
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The Rohde & Schwarz EB-200 receiver, tuning 
from 10 kHz to 3000 MHz, with panadaptor display 

to examine any 1-MHz portion of this spectrum. 

make the detection of the intercepted emissions ap-
parent. 

Many of us who were engaged in the design of sig-
nals-intercept techniques at the time had experiment-
ed with detection of the electromagnetic emissions 
from microwave ovens [ 1], and had estimated that a 
new 1000-watt oven might emit somewhat over one 
watt of power while in use. This emission level is not 
harmful to the oven users or their families, since the 
leakage seems to be from many places in the cabi-
netry and door system of most ovens. The one watt 
describes the aggregate from all these leakage ports, 
which ports are spread over about ten square feet of 
outer oven cabinet surface area so that the user can-
not get close enough to enough leaks to aggregate a 
dangerous level of electromagnetic radiation. We 
also found that older ovens that had seen consider-
able use leaked up to 5 watts total, probably the result 
of dirty or damaged door seals, hinge wear and tear, 
and loose panels in the walls and back. Thus the mi-
crowave oven signals should actually be a good target 
emission for the mission at hand, locating the "labs" 
in the jungle. 

In radar, the magnetron operates on a very high d-c 
voltage and in a strong magnetic field, sometimes 
supplied by a permanent magnet, and sometimes by 

(Continued on page 12) 
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an electromagnet. High signal purity in these radar 
applications is demanded so that the miniscule radar 
echoes can be detected at all, let alone tracked and/or 
identified. For ovens, there is no need for signal pu-
rity, so the d-c high voltage supply is simplified to a 
cheap transformer that boosts the power line voltage 
to something like 5000 to 10,000 volts, but does not 
bother to rectify the line waveform. The magnetron, 
itself being a vacuum tube diode, does the rectifica-
tion, operating only when the transformer output fed 
to the magnetron cathode is negative, and ignoring 
the transformer output when it is positive. That lack 
of filtering of the rectified a-c supply voltage is what 
gives microwave ovens their guttural hum or growl. 
It also gives the microwave oven a very ragged RF 
spectrum, centered at the proper assigned frequency 
near 2450 MHz, but with 60-, 120-, 180-, 240-, 300-, 
and higher AM sideband signals, and with wideband 
FM chirps at all these sideband frequencies [2]. 

Back to the task at hand, detecting and locating these 
operating microwave ovens in a jungle, the XYZ en-
gineers pressed into service a very good receiver they 
had been using for other signals intercept problems, a 
Rohde and Schwarz Model EB-200 radio. This set 
tunes from 10 kHz to 3000 MHz and has a built-in 
panoramic adapter (panadaptor) which can show the 
location (in frequency) of signals received in any cho-
sen one-MHz portion of the overall spectrum. The 
receiver is a multi-superheterodyne, and its first 
down-converted intermediate frequency is 10.7 MHz, 
same as in most U. S. FM receivers. Further down-
conversion of the signal is performed, with many pos-
sible IF bandwidths possible, all selected through 
software control initiated by a keypad on the receiver 
panel, or a stored program. The capabilities of the 
receiver in ordinary intercept work against deliberate 
man-made signals are phenomenal; the receiver is 
often described as the "perfect" receiver of this kind. 
It had served these aerospace engineers well in sev-
eral prior missions in which communications signals 
were the targets. 

The fact that this sophisticated receiver is not the op-
timum choice for working against a signal with such 
ragged spectral and amplitude characteristics as mi-
crowave oven leakage signals was not considered 
when planning for this new mission came up at XYZ. 
These EB-200 users knew it was a good receiver, and 
cost so very much that they could not imagine that it 
could not do this job well. What they did not exam-
ine carefully was the crude and sparsely-filled fre-
quency spectrum of microwave oven emissions. So 

the XYZ engineers pressed it into service, connecting 
its input to the output co-axial feed from the horn an-
tenna. The mouth of the horn was about 18 inches on 
a side, giving the horn about 15 dB of signal gain or 
amplification. To detect the oven signals the engi-
neers figured they could watch for a rise in the panad-
aptor display's noise baseline on the receiver front 
panel, or listen for a "squawk" break in the squelched 
receiver audio output. This was their plan, and they 
tried it, first on a bench, then at a range in Arizona, 
then in a jungle setting. Watching the 'scope intently 
for hours at a time while flying through tropical rough 
air was tiring, whereas listening for the squawk from 
the headphones was much easier. It was still easier 
when the operators learned to connect one headphone 
to the R&S EB-200 output and have the other 'phone 
connected to their canned-music device [3]. 

The results were not satisfactory. The overall sensi-
tivity of the system was poor, and detection with con-
fidence (noting that the squelch-break signal was suf-
ficiently sustained that the operator recognized it) 
often occurred only as the aircraft was almost directly 
over the signal source, so that by the time the operator 
jumped to his seat at the receiver, touched up the tun-
ing or RF gain control, and looked for the rise in the 
noise baseline on the ' scope, the source (the "lab," 
presumably) was behind the aircraft, and the pilot had 
to be alerted that they had just passed the spot. An 
analysis of the oven signals and the EB-200 charac-
teristics done by independent engineers showed that 
the receiver was not capturing a significant portion of 
the total oven spectrum in the audio channel, and was 
not doing much better in the panadaptor channel. 

With the sought-after signal spread over such a broad 
span in the spectrum, the EB200 receiver's full recep-
tion complement, from RF amplifier through several 
stages of frequency conversion, through a sophisti-
cated IF amplifier chain, final detection, and audio 
amplification, captures a very small fraction of the 
oven emissions, namely the audible spectrum out of 
the 40 MHz of total emission span. This amounts to 
about 10 kHz out of the 40 MHz emitted, averaging 
about 0.03% of the oven signals. The panadaptor dis-
play on the receiver was somewhat better, spanning 1 
MHz, but requiring one second to do so. Now, some-
times the receiver's initial settings are lucky, and end 
up exactly on one of the oven's many emission spec-
tral lines where the aural buzz signal is much 
stronger. This is how the receiver was fine-tuned in 
the laboratories, before being deployed in the aircraft, 
but when on a mission, in flight, where there simply 
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(Continued from page 12 

wasn't time to do the search for 
the center frequency while the air-
craft sped over the source in the 
jungle, the whole method was 
doomed. Even an old-fashioned 
hand-tuned receiver might have 
done better, not requiring typing in 
new frequencies, or frequency 
sweep rates. 

But the R&S EB-200, the 
"perfect" intercept receiver, was 
not easy to buy in the first place, 
as the engineers who selected it 
had to convince many XYZ and 
government bean counters first; 
therefore it was not easy to aban-
don at this point. Those senior 
engineers who had chosen it 
would not give it up now for any 
reason whatever, except failure 
due entirely to aircraft vibration, 
interference, or some problem re-
lated to causes that were orthogo-
nal to engineering prowess. At a 
review of the progress to date, two 
engineers from our company were invited to sit in on 
the progress report presentation to advise the spon-
soring agency as to the best remedy for the failure of 
the missions. This author was one of the two engi-
neers, and Martin Mark was the other. We both real-
ized that the most reliably recognizable thing about 
the microwave oven signal was its modulation, not its 
actual center frequency [4], and it was this latter fea-
ture that the EB-200 was good at digging out of the 
noise. The fact that the modulation was spread over 
tens of MHz of the spectrum meant that the audio 
channel of the EB-200 was not useful, so that re-
moved the need for at least the last IF, and possibly 
the next-to-last IF as well. 

Amplifier/ 
Detector  

IFVVB output 

R-S EB-200 

Schematic of Mark/Lyon 
setup as installed in the 
Caravan aircraft. Sche-
matic of 10.7 MHz out-
board amp/detector below. 
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We then found in this receiver that there was a co-
axial connector on the back that allowed examination 
of the 10.7 MHz third-IF signal, at a 10 MHz band-
width. The bad news was that this connector was tied 
into the very first 10.7 MHz IF stage, and the signal 
at this point was very weak. In effect, if we wanted 
to use this signal, we would have to amplify it con-
siderably; and then detect it with a detector stage; and 
then find a way to display the signal in a way that did 
not require 100% operator attention for six-hour mis-

sions. But Marty noted that there must be many sig-
nals out there that have 60-Hz modulation on them — 
resulting from imperfect B+ filtering, from a-c on the 
transmitter filaments, from incidental 60-Hz hum in 
the audio of a transmitter, and the like. So we would 
have to detect not just the 60-Hz part of the micro-
wave modulation, but many of the 60-Hz harmonic 
components resulting any time you feed an oscillator 
(the magnetron) its B+ without the benefit of a recti-
fier in its power supply. 

In a Physics Today magazine that I was receiving at 
that time I found a full-color ad for a company who 
made a type of signal processor called SigLab. This 
processor worked with a laptop computer to allow 
analysis of a signal and then to format its display ori-
ented in a way that allows easy detection of any per-
sistent trait in the signal. We decided to take the sig-
nal out of the receiver's 10.7 MHz IF, despite its low 
amplitude, and amplify it, diode-detect it, and then 
pass it into the SigLab processor. In SigLab and the 
supporting laptop computer, Marty installed a fre-
quency-analysis (FFT in Matlab®) program that 
found the audio frequency content of any AM-
detected 10.7 MHz signal our add-on 5-MHz-wide IF 

(Continued on page 14) 
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This was replaced with GPS data after this test. 

(continued from page 13) 
amplifier produced, and then dis-
played this audio spectrum as an 
amplitude-vs.-frequency line across 
the laptop display. A history of these 
frequency sweeps (as a raster), with 
amplitude coded by color, moved the 
whole display downward as neces-
sary to allow painting the latest spec-
trum at the top of the raster. The 
spectrum shown ran from low audio 
frequency (a few Hz) to 500 Hz. We 
hoped the 60, 120, 180, 240, 300, 
etc.-Hz spectral lines representing a 
half-wave rectified 60-Hz power 
line, would be prominent, and would 
paint vertical streaks at these fre-
quencies on the display. 

Tests near our own office kitchen, where there was a 
microwave oven, confirmed that the method was very 
sensitive, and we could place up to 90 dB attenuation 
in the feedline from a simple 2500-MHz dipole an-
tenna feeding the R&S EB-200 receiver and still see 
five or six distinct 60-Hz harmonics on the laptop 
display any time anyone used the microwave oven in 
the kitchen. When we had the upgrade completed, 
estimated at up to 30 dB more sensitive [5] than the 
original EB-200 setup, we demonstrated the scheme 
to the sponsoring agency and the XYZ engineers, and 
they thought it was exactly what they wanted: a 
scheme that required but a glance every few minutes. 

Then their imaginations began working, and they 
thought the "waterfall" display, as we called the 
color-coded spectral analysis raster, was ideal, but 
could use some additions. One was, "...can you add 
the aircraft's GPS location to the display... .and then 
store the display any time the operator presses a but-
ton and then transfer the GPS location at the time 
he presses the button to the pilot's display, so he can 
log the location of a suspect emitter..." and another 
was a desire to select a recent time on the waterfall 
raster, and have the whole mission recorded from that 
time onward, so they could play back the interesting 
parts for their supervisors. 

Even though we had to add an outboard IF amplifier, 
filter, and detector to the EB200 receiver, then add a 
signal processor and display system, the best news 
for the government and XYZ managers was that the 
R&S EB200 "perfect" receiver usage was preserved, 
and the whole system worked very well. The figure 

Frame 101 3-Jurr.2001 21:...13 62761 

above shows results of a test in nortnern Maryland, 
for a single oven in a cinder-block shelter. §§§§ 

End Notes: 
[1] Early concerns in the Desert Storm conflict were that 
rudimentary radar jammers could be cheaply made from 

oven magnetron supplies; hence the research. 
121 Magnetrons suffer both frequency jumps and frequency 
variations at reduced anode voltages; in ovens the voltage 

runs from 0 to 5000 y 60 times each second. 
[3] E-pod, I-pad. or whatever was commonly used in 2001. 
[4] Which is sweeping up and down through a -30-MHz 

band 120 times each second. 
[5] Our effective noise figure was about 11 dB below 
theirs, and we captured about 6 dB more of the oven emis-
sion spectrum than they did under their best circumstance. 

Remember. the December and April IsfAARC 
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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Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 

FOR SALE: ANTIQUE RADIO 
RESTORATION & REPAIR 
http://www.oldradiodoc.com A 
Unique opportunity in a niche 
market. America's premier shop 
for a quarter century. An ongoing 
year round very busy business 
with an excellent world-wide 
reputation. Online since April 1994 
(the early days). In business 35+ 
years. Going strong with enough 
work to support 3+ technicians all 
year long. The volume of work can 
be ramped up/down to suit your 
desire. I, KRIU, am nearing 
retirement and wish to pass the 
business on to a younger 
generation. Training is available. 
The business includes two Internet 
domains, an absolutely massive 
highly organized parts department 
including inventory from the 
acquisition of 27 closed radio 
shops and nearly 50 years of 
collecting. Almost nothing else to 
buy for years....it's all here. 
Riders/Gernsback/Sams 
Photofacts/Beitman-Supreme 
schematics and factory 
documentation from all the major 
players. My lead technician will 
seriously consider relocation if 
asked. He is the best there is. My 
large antique radio collection can 
also be a part of the package. Price 
is negotiable. Bob Eslinger/KRIU, 
20 Gary School Rd., Pomfret 
Center, CT 06259 860-928-2628 
bob @ oldradiodoc £om 

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

Book: Mahlon Loomis, who 

experimented and demonstrated 
Wireless 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 Elson St., 
Adelphi, MD 20783 , 
n3rf@earthlink.net , http:// 
N3RF.home .netcom.com 

For Sale by MAARC Life Mem-

ber: GE Mickey Mouse Clock 

Radio, C2419A, $75.00; Zenith 

Zephyr Armchair radio, Model 

10S147, $800.00; Country Belle 

Telephone Radio, $65.00; Philco 

Grandfather Clock Radio, Model 

570, $850.00; Franklin Replica 

Cathedral Radio, $75.00; Atwater 

Kent "Kiel" Table Radio, Model 

55C, $200.00; Also have others to 

sell. Pictures available from 

royeblaireaol.com. 

MEET & GREET 

Kent King invites you to the event 

'Meet & Greet at the MAARC 

Summer Meet on EH Scott Radio 

Enthusiasts website! 

http://ehscott.ning.com/events/ 

event/show?id=3925821% 

3AENT en t % 

3A35178&xgi=3w2NmG8hVomo 

4K&xg_source=msg_invite_ev en 

Wanted: Crank type phonographs 
and parts. Sev Dvorsky, 380 Mord-
son Dr., Pittsburgh, PA 15216 ph: 
(412) 344-6633 
stdvorsky@gmail.com 

Wanted: Information (schematics, 
etc.) on Publix brand radios. I have 
found a couple of them and need 
data. Tim Dietz, 730 Clintonville 
Road, Paris, KY. 40361 
859-987-5933 
timtoy21@aol.com 

For Sale: I have an Atwater Kent 

99 that I picked up in West Vir-

ginia some years ago. It was a 

project that never materialized 

and now need to free up some 

room at home. I bought the radio 

for $ 125 and would be willing to 

sell it for the same (or best offer). 

It needs work, the speaker is 

available, but not attached and has 

a tear. 

I also have a General Electric E-

61 I would like to sell. Mike 

Kemper 301-864-5113 

OBITUARY: 

We were saddened to hear just 

we go to press that the father of 

our auction master, Domi San-

chez, passed away just before the 

end of March. 

Requiescat in Pace. 
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Mid-Atlantic Antique Radio Club 
c/o Steve McAllister 

3903 Norwalk Place 
Bowie, MD 20716-1047 

Presort Standard 
US Postage Paid 
Permit 401 
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220 AUTO**SCH 3-DIGIT 220 

Bruce Shetrone 
1600 South Eads Street Aoartment 836S 
Arlington VA 22202-2991 

MAAKC Your Caienciar! 
Sun., May 19 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 = 1900-20, 
Presentation: Henry Lee: Car Radios. 

Thu.-Sat., Jun 20-22 RADIOACTIVITY 2013, The premier mid-Atlantic radio meet, 
at the Sheraton-Washington North, southwest corner of 
Interstate 95 and MD Rte 212. Features a huge tube, estate, 
and ephemera auction, old equipment contest, seminars, 
banquet, and main auction, all in a Thursday afternoon-to-
Saturday afternoon jam-packed schedule. Theme: Two 
Scotts, E.H. and H.H., Their Radio and Audio Masterpieces. 
See blue centerfold, March or April 2013 Radio Age. 

Sun., Jul 21 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 = Antenna kits/accessories, 
Presentation: Domi Sanchez and Carlos Lazarini: MAARC 
Website; 

Sun., Aug. 18 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 = TBD, Presentation: TBD 

Hamfests: —check the ARRL website, www.ARRL.org 
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Radio Age • May 2013 MAARC's web site: www.maarc.org page 16 




