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Wartime Television A Sequel 
BY En LYON 

THIS AUTHOR WORKED ON THE ORIGINAL RADIO AGE ARTICLE (NOVEMBER 2001 ISSUE) ON WARTIME TELEVISION FOR OVER 
THREE YEARS. MOST OF THIS TIME WAS SPENT SEARCHING FOR SOLID DATA ON THE DESIGNS AND THE METHODS OF 
EXPERIMENTATION USED BY RCA AND THE ARMY IN A MAJOR WARTIME TELEVISION EXPERIENCE. RCA 'S WORK ENHANCED A 
GUIDED STANDOFF WEAPON AND A GUIDED DRONE BOMBER FILLED WITH EXPLOSIVES, BOTH INTENDED TO BROACH THE NAZI 
U-BOAT PENS AT LORIENT, BREST, AND HELGOLAND. RECENTLY, A TON OF INFORMATION ON A NAVY VERSION OF THE 
TELEVISION SYSTEM FELL INTO HIS HANDS, ENABLING THIS SUPPLEMENT TO THE STORY. THERE WAS A CONDENSED SNEAK 
PREVIEW OF THIS ARTICLE IN THE MARCH 2003 ISSUE OF RADIO AGE. 

Back in November 2001, Radio Age featured an 
article on wartime television. This wasn't 

ordinary civilian television, but a form used by the 
Army in equipping guided bombs. These were this 
country's first standoff weapons, and the television 
system enabled the person operating the guidance 
controls to "see" where the bomb was going. A 
television camera in the bomb sent its view back to a 
guidance plane where an 
operator watched the view on his 
TV receiver and steered the 
bomb's rudders by radio-
controlled servo systems. 

The idea of guided glide-bombs 
occurred to Army Air Corps 
General Hap Arnold as he flew 
over cities while in his normal air 
travels. He noted that the 
vulnerable items in cities were 
tall buildings, and they were hard 
to hit with gravity bombs 
because of their relatively small 
"footprints." On the other hand, 

he thought, it is difficult to fly a glide-bomb in 
horizontal flight through a city at low altitude without 
hitting one of these tall buildings. Thus, we should 
develop some sort of gliding bombs. What Arnold 
didn't realize was that without rocket or other motive 
power, the glide angles of bombs were quite steep, and 
their guidance was difficult, since the bomb controller 
had to see the bomb all the way from the plane to the 

target. Better guidance was 
needed. RCA jumped at the chance 
to supply the guidance scheme — 
their television. 

Figure 46 
Horizontal Hold slightly out of adjustment, can ,i,1 

the picture to show some tear at the to/ 

Figure 1. Test pattern from ARE manual. 

Despite the strictly military 
application of this television 
system, RCA learned a lot about the 
practical problems in television 
cameras and receivers, and it was to 
set RCA up as a ready-to-go 
television set manufacturer as soon 
as the war was over. Probably the 
most important thing learned by 
RCA engineers was how to write 

(Continued on page 3) 
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Back issues of Radio Age : 
See back issue notice in next 
column. 

Schematic Service Data Pack-
ages: MAARC has donated its 
service library to the Radio 
History Society's Radio-
Television Museum. RHS is 
providing schematics to MAARC 
members at reasonable prices. 
Check the Classified page for 
details. 

The entire contents of this publication are copyright ©2003 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 US $20 per year in the US, Canada, and Mexico, and US $35 
elsewhere, 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 MAARC's membership roster and 
Radio Age mailing lists. 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 $ 1.75 each postpaid from the 
Membership Chair. Make checks payable to MAARC. 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC 
format via email or on a 3.5-inch diskette in ASCII (such as 
WordPad), MS Word (Windows), RTF, or Word Perfect 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. Unless otherwise 
announced, MAARC monthly meetings are held at the Seventh 
Day Adventist Church in Burtonsville, Maryland. Consult 
"MAARC Your Calendar!" in this issue for dates and times. 
Park in the lot behind the church but do not block the fire line to 
the rear parking lot. Entrance to the meeting is through the 
gymnasium door. 

To 1-695 

Maryland RI. 198 
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To 1-495 

New Hope Seventh Day Adventist Church 
15121 McKnew Road 
Burtonsville, Maryland 

(McKnew Road is 1.5 miles west of 1-95 
and 3/4 mile east of U.S. 29.) 
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Figure 2. All the components of the ARE/ATE Navy television system. Left-to-right: ATE 
transmitter, monitor, dynamotor power supply, control box, and ARE receiver. Three 
types of antenna used with the system are shown above the electronics units. 

(Continued from page 1) 
the "how-to" instructions that accompanied the tele-
vision systems into the field. These instructions, 
incorporated in the manuals of operation and 
maintenance for the military, were written to a 
relatively non-technical readership comprising the 
enlisted men who would have to install and operate 
the equipment. An example, showing the way to 
adjust the horizontal hold control, using a transmitted 
test pattern (remember those, broadcast in the wee 
hours in the days of black-and-white TV?), is shown 
in Fig. 1. These same setup, operating, and trouble-
shooting instructions would be found years later 
packed with every RCA TV set sold, and published 
periodically in TV Guide. 

The previous article on this subject referred to the 
Army Air Corps version of the television system, 
comprising the SCR 549 transmitter and SCR 550 
receiver. There were several variants, each carrying a 
"dash-number." The -Ti version, for example, 
operated on the lowest frequency, 78 MHz. It happens 
that the Navy version of this television system was 
similar, and their lowest-frequency model, the ATE 
(transmitter) and ARE (receiver), also operated on 78 
MHz. The whole system is shown in Fig. 2. There 
were four frequency-separated variants in all, pre-
tuned to 78 MHz, 90 MHz, 102 MHz, and 114 MHz. 

The variants were color-
coded by use of a 
painted color stripe on 
matching transmitters, 
receivers, and antennas, 
and the Navy gave them 
differing nomenclatures, 
instead of dash-numbers 
like the Air Corps did. 

The Navy's television 
transmitters for the four 
frequencies were the 
ATE (red), ATF (yellow), 
ATG (green), and ATH 
(blue), in increasing 
frequency order. The 
receivers, in 
corresponding color 
stripes, were called ARE, 
ARE, ARG, and ARH. 
The color stripes were 
put on the equipment so 
that technicians at Navy 
fields could be sure to 
put guided bombs of the 

right frequency on any given bomber. The Navy 
system was intended for use in guided bombs, called 
"BATs," employed against Japanese capital ships, and 
on special drone bomber aircraft destined to attack 
important highly defended targets. Fig. 3, taken from 
the instruction book on the ATE/ARE equipment, 
shows a schematic diagram showing the notional use 
of the system. From the diagram, it seems that the 
"target" is a ship, whose image is captured by the 
camera and transmitted to the receiver, where a bomb/ 
drone control crewman observes the image on the 
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Figure 3. Block diagram of ATE/ARE system, showing warship as target object. 

CRT screen. 

And this is what the Navy had in mind in early 1941, 
when they contracted with RCA to develop the 
system. Never mind that the Army's Air Corps had 
also contracted with RCA for virtually the same 
television system. For both services had the same 
problem when going after highly precision bombing of 
a hard target: getting the bombing aircraft in the right 
position to loose the bomb, and surviving the mission. 
The lessons learned from the British, based on their 
experiences with the German ships Bismarck, 
Scharnhorst, Gneisenau, and Prinz Eugen, plus our 
later experiences at Coral Sea, Guadalcanal, and 
Midway, were that torpedo and dive-bombing planes 
were vulnerable to antiaircraft fire when they pressed 
home their attacks. Some sort of stand-off weapon was 
needed, and it was thought that a television-guided 
bomb, if feasible, might improve accuracy and 
bombers' safety. 

Quite separately from the television system the GB-4, 
AZON, and BAT bombs had been under development 
since mid- 1940. The GB-series was described and 
pictured in the earlier Radio Age article. AZON was 
an acronym for "AZimuth ONly," a radio-controlled 
rear fin assembly for an ordinary 1000-1b. bomb, 
shown here in Fig. 4. A gyroscopic servo in this tail 
fin assembly kept the bomb oriented on its roll axis 
such that a certain pair of fins, the rudders, were 
always vertical, and by controlling the rudders, the 
bomb could be steered right or left as it fell. In all 
these guided bombs colored flares burning in the 
tailcone emitted a bright light for the controller to fol-
low, and also made a smoke trail so he could visually 
locate the bomb as it fell. A radio receiver in the tail 
of the bomb accepted tone-modulated signals sent 

from the bomber, under the 
control of the bombardier, and 
translated these into 
servomotor rotations that 
deflected the rudders. The 
BAT was a Navy-developed 
winged glide bomb, seen here 
in Fig. 5. It was also an 
azimuth-only device, although 
early designs called for elevator 
controls as well. The inability 
of the controller-operator to 
avoid pulling the bomb up into 
a stall, thereby losing control 
altogether, prompted the Navy 
to abandon the elevator control 
feature. 

The use of any of these bombs required the dropping 
aircraft to remain in the immediate vicinity for almost 
three minutes, or as long as it took for the bomb to 
fall to its target. Sometimes the bomber would drop 
three or four identical bombs, only one of which 
would have the flare and smoke trail, but all bombs 
would be controlled by the bombardier. The theory 
was that the group of bombs would stay grouped, this 
way, and would increase the probability of damage to 
the target. 

But small random irregularities in all bombs, whether 
AZON-type or ordinary "dumb" bombs, inevitable in 
their crude manufacture and rough handling, made 
AZON bombs deviate from a straight fall while 
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Figure 5. Navy "BAT" glide-bomb, with then-secret tele-
vision camera porthole covered with canvas boot. 

"dumb" bombs fell more or less straight down. 
Ordinary bombs, those without AZON fin assemblies, 
tended to rotate as they fell, and the irregularities also 
rotated, yielding a relatively straight fall, although 
possibly slightly corkscrewed. AZONs, though, were 
kept from rotating by their gyro-controlled fins (so that 
one particular pair of fins could be controlled as 
rudders). It was found that dropping a group of 
AZONs, and controlling them all by a single radio 
channel, led to larger patterns of craters than similar 
groups of plain bombs. Completely aside from this 
problem, smoke and haze tended to obscure the bomb's 
smoke trail, and anti-aircraft gunfire made the bomb's 
flare hard to pick out. So, their use against ships, a 
long-term Navy objective, was postponed until a better 
control system could be devised. 

The television system seemed to offer an answer. 
Cloud cover, always a boon to the bombing aircraft 
insofar as anti-aircraft artillery avoidance was 
concerned, made the visual-based control of an AZON 
or BAT bomb impossible, as the bomb penetrated the 
cloud cover and its flare was lost, visually, by the 
bombardier/controller. But a TV camera in the nose of 
the bomb, or strapped to its underside, could allow the 
television-equipped bombardier to see what was ahead 
of the bomb once it penetrated the clouds, all the way 
to the target. The Navy's interest in the ATE/ARE 
series of RCA television systems got a boost as a result 
of the battle of Midway, and the television system was 
installed on some glide-bombs, with Grumman TBFs 
(or TBMs) as the controlling aircraft. Not all Navy 
commanders were sanguine about this new system. 
These detractors correctly pointed out that the huge 
losses in torpedo-launching Navy aircraft were 
attributable to shoot-downs by Japanese fighter aircraft, 
and not anti-aircraft artillery. Therefore, the lingering 
TBFs/TBMs, intent on staying within VI-IF radio (and 
television) range of the target until the glide bomb 
reached the target, were still vulnerable to enemy 
fighters. 

What these Navy detractors wanted was a self-
controlled bomb, one that the aircraft could drop-and-
forget. RCA started work on such a system, using the 
same ATE/ARE series as a basis, but having a target 
image inserted somehow, to allow the bomb to be 
steered until the television image matched the inserted 
target image. Although such systems are 
commonplace today, the technology for it was clearly 
unavailable in the 1940s. Then, as a fallback, Navy 
proponents of the ATE/ARE technology suggested the 
ARE television receiver and the bomb-control 
transmitter be put in one of the Navy's new Liberator 
(later called Privateer) patrol bombers, rather than in a 
TBF or other carrier-based plane. The argument 
centered on the Liberator's capability to defend itself 
against fighter planes while flying at very high 
altitude. 

This same ATE/ARE-series television equipment was 
also being fitted into special drone bombers developed 
by Wurlitzer (yes, the juke-box people), with 
production by Interstate Aircraft. These were twin-
engine plywood planes made in both piloted and 
pilotless forms, the former having a cockpit and usual 
controls, while the latter had radio receivers and servo 
systems instead. This author was surfing the internet 
recently, looking for histories of the manufacture of 
early drones and stumbled upon a description of this 
plane, called by the Navy the TDR-1. Then a picture 
popped up, showing one of the planes being loaded 
with a 1000-1b. bomb "somewhere in the South 
Pacific." What caught this author's eye in the picture 
was what looked like the same ATE-series camera/ 
transmitter in the nose section of the aircraft, or at 
least pg of the camera. This picture is reproduced as 
Fig. 6. The drone here is the Edna III, and this is one 
of the rare pictures of the Interstate TDR-1 (or —2) 
series of drones taken in the war. But these drones did 
not fight against Japanese warships. Despairing of 
finding Japanese capital ships out in the open Pacific 
after the beginning of 1944, the Navy decided on a 
different target for Edna III and her sister planes. 

As everyone knows, MacArthur and Nimitz ran the 
Pacific war. The general plan was to take back the 
Japanese-held islands, one at a time, in the order they 
were encountered in approaching Japan. This meant, 
generally, that a chain of islands would be taken by 
bombardment and invasion, in south-to-north or east-
to-west order. Seeing this progress, and despairing of 
stopping it, the Japanese decided to place a major 
blockage in the plan, by turning the seaport of Rabaul, 
on New Britain, into an impregnable fortress. Nobody 
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Figure 6. Photo of TDR-1 being armed with "dumb" 1000-lb. Bomb in Pacific, 
probably at Salamaua. ATE camera/transmitter just visible, far right. 

would be able to take Rabaul, and therefore Rabaul 
would act as a brake on the invasion machine of the 
Americans. But, upon examining aerial photographs 
of Rabaul, MacArthur's staff recommended that 
Rabaul be bypassed, and left to wither. The only 
problem was that Rabaul had many airfields housing 
Japanese fighter planes, and they had reinforced 
concrete hangars for these planes. These planes could 
harrass American invasion forces within a few 
hundred miles of New Britain. The anti-aircraft 
artillery and associated tunnels and underground 
roadways under Rabaul were extensive, as well, 
making the port a difficult target for aerial 
bombardment. 
The Navy offered to beat Rabaul's airfields to a pulp, 
and take out major defensive fortresses at the same 
time. Carrier-based planes attacked several times, 
doing some damage, but suffering considerable losses, 
too. Army Liberators and Navy Venturas tried their 
luck, and while high-altitude bombing let the bombers 
get away unscathed, their bombing results were spotty, 
suffering poor accuracy. So the Navy stepped up with 
the TDR- 1 s. Each carried a single 1000- or 2000-1b. 
bomb, and was guided by either a B-24 Liberator or a 
TBM-3, each outfitted with a control console for the 
weapon controller. The control plane ( B-24 or TBM-
3) flew to Rabaul at very high altitude, usually flying 
alone or with an escorting fighter or two. The TDR-1 
flew in at very low altitude, under the control of the 

other plane, approaching 
Rabaul from the opposite 
direction, generally from 
the north or northeast. On 
crossing the last mountain 
range north of Rabaul, the 
TDR-1 was spiraled upward 
in altitude and then dived 
down onto its target. Being 
primarily made of plywood 
and spruce, it was 
inherently "stealthy," and 
was never seen on Japanese 
radar screens, and with its 
small Franklin or Lycoming 
engines, it made little noise. 
The TV camera sent back 
pictures of the approaching 
target, and when the target 
filled the "fire" circle in the 
control plane's TV receiver 
screen, the control pilot 
depressed the "fire" button, 
and the bomb was released. 
The control pilot then set 
the TDR-1 for a fixed 

altitude of 5000 feet and set it on a course for home 
base. If the flight to Rabaul had been long, 
consuming most of the fuel in the TDR-1, it was 
flown directly into the target, Kamikaze-style. A 
view of a TDR-1 and its controller plane (a TBM-3) 
is shown in Fig. 7. 

Post-attack aerial reconnaissance showed the damage 
done by these flights, and the Navy was favorably 
impressed. The main targets were massed fighter 
planes at airfields, protected aircraft revetments, 
entrances to caves, major oil storage tank-farms, 
cargo ships at anchor in the harbor, and known 
munitions dumps. Rabaul was truly left to wither, 
and eventually, some Japanese forces were managed 
to leave New Britain to help fight at the always-
moving invasion front. 

Radio collectors are on the lookout for these early 
television system components. Marty Minzell, one of 
our long time MAARC members, has a complete 
system, less some minor components not needed to 
get the system operating. Others, specializing in 
military electronics, have advertised some of the 
ATE/ARE components over the past several years, so 
there are some out there. Aviation collectors also 
chance upon these systems every so often. A group 
of WW2 veterans comprising former Interstate 
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Figure 7. A TDR drone, loaded with a 2000-pound 
bomb. flying somewhere in the Pacific, under the con-
trol of the TBM-3 following it. 

factory workers, Navy personnel from the TDR-1 
squadrons in the Pacific, and former TDR-1 
controller-operators, has formed, and was on the 
lookout for remnants of the TDR-1 system. They 
stumbled upon a single TDR-1, in relatively complete 
condition, in the back of a hangar in Florida. All the 
fabric covering the wings and other flight surfaces was 
rotted away, but the wood was intact, and there was a 
complete ATF camera/transmitter unit in the nose. 
They promptly bought the relic and began restoring it. 
Now, three years later, it is still not completely 

Figure 8. The last TDR drone, being restored in Florida. 

restored, but is progressing, little by little. They have 
named it, naturally, Edna III. It is shown here in Fig. 
8, taken from their website. Good luck, guys. 

SMALL ANTENNAS 
BY ED LYON 

WHAT HAPPENS WHEN AN ANTENNA IS MINIATURIZED—AND SOME EXAMPLES 

_ 
You see them near every city — huge vertical tow-

ers, sometimes in groups of two, three, or more, 
painted orange and white, and usually topped by a 
flashing beacon light or a strobe light — to ward off 
airplanes. Some of these towers — AM broadcast 
transmitting antennas — are over 50 years old, and 
sometimes they take up otherwise valuable real estate. 
These towers are monopole antennas, usually from 
one-quarter wavelength to five-eighths wavelength in 
height. For a broadcaster near the center of the dial, 
like KDKA (1020 kHz), the usual antenna height 
would be from 240 to 600 feet. Why aren't they be-
coming miniaturized, like everything else? 

Most experts tell us that they just can't be made much 
smaller without concomitant reductions in radiated 
power efficiency and radius of service, and the listen-
ing population goes as the square of this radius. Don 
Lancaster, prolific author of electronics articles and 
books throughout the past thirty years, puts it plainly: 
"...[With small antennas] you'll find that the big 
problems include low gain, lower radiation resis-
tance, poor bandwidth, very difficult matching, and 
dramatic differences between theory and real world 
patterns." Lancaster leans heavily on the work of the 
late dean of sensible radio engineering, Harold 
Wheeler, who spelled out conventional antenna wis-

dom in his "Fundamental Limitations upon Small An-
tennas" in Proceedings of the IRE, 35, pp. 1479-1484 
(1947). Wheeler (and many others) point out that a 
monopole or dipole antenna can be shortened, almost 
without limit, but then needs to have capacitive plate 
(s) added to its end(s), to make up for the shortened 
length, and then the bandwidth of the antenna shrinks 
terrifically. A KDKA transmitting antenna made only 
30 feet tall, for example, would need a huge (perhaps 
70 feet in diameter) "top-hat" or capacitive plate on 
top, and would be so narrow-banded that voice and 
music broadcast by KDKA would be unintelligible, 
except to certain teen-age drivers of Honda Civics, 
where the larger issue is whether to face the rear deck 
300-watt speakers forward, for added traction, or aft, 
for enhanced thrust. 

But some people are selling miniaturized broadcast 
transmitting antennas, and many vendors have dab-
bled into the small receiving antenna game. An 
Egyptian named Kabbary has installed a reduced-size 
broadcast transmitting antenna at Tanta, Egypt, the 
design based on the patent (5,155,495) by his profes-
sor, Maurice Hately, and himself for a Crossed-Field 
Antenna (CFA). This antenna is claimed to be far 
more efficient than the standard 211-foot monopole it 

(Continued on page 8) 
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replaced, even though it is only 21 feet tall. The the-
ory on which its operation is based derives from a spe-
cial consideration of Maxwell's equations. 

James Clerk Maxwell predicted the radiation of radio 
waves from wires (antennas) that carry RF currents 
because the RF voltage drop along the wire provides 
an electric field, while the RF current through the wire 
produces a magnetic field, and the two fields are at 
right angles to one another. This combination creates 
a Poynting vector of RF energy flow which is directed 
at right angles to both the electric and magnetic fields. 

So, for a broadcasting monopole, the electric field is 
vertical, along the monopole, while the magnetic field 
is a set of circles (in horizontal planes) surrounding 
the monopole, forcing the Poynting vector (direction 
of radiation) to be radially away from the monopole, 

in all directions. That's how a monopole radiates 
broadcast signals. Hately points out that to produce 
the necessary magnetic field it is not necessary for the 
RF current to be in a conductor, like a wire, but could, 
according to another term in Maxwell's fourth equa-
tion, be the displacement current in a dielectric. This 
is the RF current that flows through a capacitor, be-
tween the plates making up the capacitor. 

The CFA in Tanta, shown in Fig. 1, therefore, com-
prises a cylinder (with a corona-reducing "basket" 
above it) for producing the electric field, and a large 
circular plate suspended over the ground plane under 
which the displacement current must flow. The cylin-
der voltage and the capacitor plate current are said to 
be in phase quadrature (but I don't see the spatial 
quadrature that I thought was needed). Kabbary says 
the Tanta CFA works well, allowing a 30-kW transmit-
ter to cover the same area that previously required a 
100-kW transmitter feeding the 211-foot monopole. 

But the many web sites covering the CFA show com-
plaints from amateurs (hams) who cannot duplicate 
the performance claimed by Kabbary. They can't even 
come close. Kabbary's claimed comparisons with the 
performance of the older 211-foot monopole are not 
well documented, and it isn't clear whether the previ-
ous antenna had a good groundplane or not, or 
whether it was removed at all before trying the nearby 
new antenna (if still present, the old antenna could 
actually be excited by the new one, and which is doing 
the radiating might not be clear-cut). The CFA may 
end up in Don Lancaster's trashcan of people's 
"miracle" ideas whose lab work was "..so mesmer-
izingly awful that it wasn't even wrong.." 

For receiving, though, antenna miniaturization has 

been practiced since the mid- 1920s. For broadcast 
receiving, especially, efficiency isn't nearly so impor-
tant, since signal levels from most broadcasters are 
very high, and losses in the antenna can be tolerated. 
(For transmitting, losses equate to heat generation, 
and heating up the transmitter building and the sur-
rounding landscape is a poor way to consume that 
precious RF signal power that the crack sales staff has 
worked so hard to sell to advertisers.) Superhetero-
dyne radio receivers attained such high amplification 
levels (gains) that it became feasible, even back in 
1925, to use loop antennas instead of long wires 
draped around the room or strung to a nearby maple 
tree. 

And during the 1930s and 1940s, the loops became 
smaller, fitting nicely on the rear fiber dust covers of 
table-top radios, and by the 1960s, most broadcast 
receivers used loopsticks. These little coils, wound 
on ferrite rods, were made quite small in transistor-
ized pocket radios, often being about 1 x 2 x 1/4 inches 
in overall dimensions. But they would not work at 
shortwave frequencies, and so all of the "all-wave" 
receivers, from the 1930s onward, required a different 
antenna for shortwave listening. Early, the radio was 
equipped with terminals on the back for a long wire 
shortwave antenna, and more recently, telescoping 
monopole rods were used. Both the loopsticks and 
the telescoping rods can be considered "small" anten-
nas. 

One of the problems with "small" antennas for receiv-
ers is that they have small capture cross-sections, and 

thus they "trap" only a small portion of the desired 
radio signal wavefront passing through the general 
area. They can be made far larger in capture cross-
section by adding a passive "collector" to the radio, or 
by adding another antenna, which itself can be small, 
but more efficient. Another possibility is that the 
added antenna, whether actually connected to the ra-
dio or just used passively to collect (and concentrate) 
signals, can be used to reduce unwanted signals while 
enhancing wanted signals, such as becomes necessary 
when you try to do some broadcast distance listening 
(BC-DX) at night, when all the guys assigned to a 
given frequency come bounding in like gangbusters. 
The auxiliary antenna can do this selective reception 
based on directions or polarizations of the unwanted 
and wanted signals, because the antenna can be made 
to be highly directional and polarization-sensitive. 

Here's an example. Say you have a tiny pocket tran-
sistor radio, maybe a little Zenith Royal 500, and at 
night, the broadcast band is a jumble of interfering 
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LadioActivitv 2003 

MID-ATLANTIC ANTIQUE RADIO CLUB 
FRIDAY THROUGH SATURDAY, JUNE 6 - 8, 2003 

K
EEP THESE DATES OPEN for MAARC's 
RadioActivity 2003—the premier East Coast 
radio meet. This year the event is Friday IIgh Sunday rather than Thursday through Satur-

s in the past. We're at the same hotel as last year, 
heraton College Park in Beltsville, MD, located 
it 29B (Rt. 212) off L-95 between Washington and 
more, on the SW corner of the interchange. Hotel 

eservations are separate from meet registrations. 
Aake your hotel reservations directly with the Shera-
on by calling their toll-free number, (800) 325-3535. 
-o get the special rate, be sure to specify the Sheraton 
:ollege Park Hotel and the group name: "Mid-Atlantic 
Utique Radio - MAARC" when making your reserva-
ion. Hotel reservations must be made by Monday, 

day 5, 2003 for the discount rate. Book early—last 
rear the hotel filled up! Our contact at the hotel is 
:artina Bryant at ( 301) 937-4422. 

're-registrations for the meet must be mailed to 
VIAARC on or before Wednesday May 28 to qual-
fy for the pre-registration rate. The registration fee 
ncludes spouse or fiancé and children. This year, 
hose who pre-register will receive a raffle ticket for a 
;reat radio! Save by pre-registering. Non-members 
my a higher registration fee, but will receive MAARC 
nembership for three months following the meet. 
iopefully after enjoying MAARC's newsletter, Radio 
ige, for three months, non-members will join. 

'hilco is this year's theme, with a special contest 
ategory. Start polishing your best Philcos now! 

['he registration desk opens at 6:30 a.m. Friday 
norning, June 6` 11, along with the Radio Traders' 
dart. NO flea market selling Thursday night. 
rhere are three seminars Friday afternoon and a great 
iuction that evening. Seminars include: 1) Radio Re-
mir (Ed Lyon), 2) Plastic Radios (Kris Gimmy), and 
;.) Television Restoration (Tom Houghtaling). 

'lea market spaces are on a first-come, first-served 
)asis. If you and a friend wish to have adjacent spaces. 
:oordinate your arrival times. If you vacate your 
,pace, someone else may take it before you return. 

However, there are plenty of good spaces. 

There will be a splendid Old Equipment Contest on 
Saturday, and three auctions during the meet: a tube, 
parts, and literature auction Friday evening, the main 
auction on Sunday morning, and the walk-around 
auction on Sunday afternoon, during which the auc-
tioneer will walk through the parking lot from car to 
car, followed by the hoards of eager buyers, and will 
auction off items from tailgates. No commission will 
be charged at the walk-around auction and no paper-
work will be kept. Buyer pays seller immediately 
upon having the winning bid. This is the place to get 
rid of those $ 1 or $2 boxes of junk that will not be 
permitted in the main auction, where no items likely 
to sell for less than $ 10 will be accepted for consign-
ment, and the minimum bid will be $10. (The walk-
around auction will be held unless, God forbid, there 
is a pouring rain.) Should the main auction on Sun-
day morning finish up earlier than expected, the start-
ing time for the walk-around auction may be moved 
up accordingly to avoid people having to wait 
around. An announcement of any change in start time 
will be made during the main auction. 

Hamburgers, hot dogs, drinks, etc. will be available 
for purchase outside the hotel in the flea market area 
for lunch on Friday and Saturday, weather permit-
ting. The hotel will offer breakfast items outside on 
Friday and Sunday mornings. MAARC will provide 
free coffee and donuts Saturday morning. 

The Saturday night buffet banquet will feature some 
fine door prizes, a talk by Ron Ramirez on Philco, 
and a display of Philco radios. The buffet will in-
clude two meat entrees plus a vegetarian entree plus 
desserts, etc. A cash bar/social hour precedes the ban-
quet. We anticipate few if any banquet tickets for sale 
at the door, so pre-register to attend this fun event. 

The Radio-Television Museum in Bowie, Maryland 
will be open for visitors Saturday and Sunday after-
noons from 1 to 4 p.m. Maps and directions will be 
provided. Plan to stop there on your way home.. 



()Id Equipment Contest Categories and Criteria: 

Philco (Theme category) Anything Philco-- 
radios. speakers, TVs, etc. 
. Yellow radios (Must have been primarily yellow 
' when it left the factory, not painted later or but-
terscotch Catalin.) 
Classic plastic radios of the 1930s and '40s. 
(No Catalins--these belong in Category 9).  

RadioActivity 2003 Schedule: 

Date Time Event Location 

6 June 6:30 a.m. Registration desk opens & flea market begins Rear of hotel 

(Friday) 1 p.m. Seminar - Plastic cabinets, Kris Gimmy Potomac Room 

2 - 4 p.m. Book signing - Ramirez and Stein Registration area 

2:15 p.m. Seminar: TV restoration, Tom Houghtaling Potomac Room 

3:30 p.m. Seminar - Radio repair, Ed Lyon Potomac Room 

5 - 6:30 p.m. Auction consignment Potomac Room 

7 - 9 p.m. Tubes, parts, and literature auction Ballroom 

7 June Dawn Flea market re-opens Parking lot 

(Sat.) 7 a.m. Conference registration desk re-opens Rear of hotel 

7:30 a.m. Free coffee and donuts Rear of hotel 

9 a.m - Noon Old Equipment Contest check-in Severn-Lockraven Room 

10 a.m. Old radio videotape showing Potomac Room 

Noon - 2:30 p.m. Old Equipment Contest judging Severn-Lockraven Room 

1 p.m. Old radio videotape showing Potomac Room 

2 - 4 p.m. Book signing - Ramirez and Stein Registration area 

2:30 - 5 p.m. Old Equipment Contest viewing/voting Severn-Lockraven Room 

6 p.m. Social Hour, cash bar Corridor outside ballroom 

7 - 9 p.m. Banquet ( Philco talk and exhibit) Ballroom 

After the banquet Old Equipment Contest viewing Severn-Lockraven Room 

June Dawn Flea market re-opens Parking lot 

(Sun.) 7 a.m. Conference registration desk re-opens Rear of hotel 

7:30 - 9:30 a.m. Main auction consignment Potomac Room 

8 - 9 a.m. Old Equipment Contest final cleanout Severn-Lockraven Room 

10 a.m. - 1 p.m. Main auction Ballroom  

. . — 1:30 p.m. Walk-around auction begins Parking lot 

4. Test equipment -- tube testers, signal generatoll 
scopes, etc. 

6. Radios with clocks in them. 
7. Tubes and tube boxes. 
8. Foreign radios. 
9. Catalin radios. 

5. One-tube wonder radios. 

(Continued on next page) . 



10. Multi-band table radios and communications 
receivers. 

II. Audio gear -- hi-fi, early stereo, tape/m ire re-
corders, amps, tuners, etc. 

12. Modern homebrew radios in vintage 
1920s/1930s style. 

13. Manufacturer paraphernalia—items with a ra-
dio company's name, e.g., paper, advertising, 
tools, customer incentives, and showroom items. 

114.. Three-dial battery radios, 1920s vintage. 
5  Novelty radios - transistor or tube. 

Old Equipment Contest Rules:  

Only one entry per person per category permitted. 
(But you may submit an entry for each category if 
you wish.) 

pecial awards: 
1. Best of Show: The entry which, in the opinion of 
e judges, best represents the contest criteria. 
. People's Choice: The OEC entry voted most popu-

- lar by those who view the OEC. 
3. Significant Historic Merit: The entry(s) which, in 
the opinion of the judges has the most historical sig-
nificance (e.g., first of a kind, extreme rarity, influ-
ence on the industry, milestone event, etc.) 
. Preservation Award: Given to the entry(s) that 
est emphasizes keeping the item original—no mod-

ern replacement parts, refinishing, etc. 
pecial awards numbers 3 and 4 will not be given if 

he judges feel that no entry meets these criteria.) 

he OEC judges use the following scoring weights. 
During the viewing period, people can vote for their 
favorite display (the "People's Choice'). 
A. [0-10 pts.] General Appearance (Is item restored, 
cleaned, and generally presentable, or just "as-
found?") 
B. [0-10 pts] Item Rarity (Not as important as au-
thenticity, but it counts for the item to be relatively 
hard to find.) 
C. [0-20 pts] Authenticity (How much of the item is 
demonstrably authentic, not modified? Documenta-
tion may be crucial.) 
D. [0-40 pts] Documentation (Critical to winning 
blue ribbon, impossible without it. Ads, journal arti-
cles, books, schematics, news clips, description of 
historical significance of the item, all help.) 
E. [0-10 pts] Entrant Effort (How much was done 
by entrant, based on appearance & documentation?) 
F. [0-10 pts] Qualitative Bonus based on judges 

judgment and experience. 

Except for advertising and consoles, entries must fit 
on a table and take up no more than 3' x 5' of space. 
Advertising (category 13) may be tabletop mounted or 
floor standing, but floor-standing entries must be dis-
played on an easel or stand, because no mountings are 
permitted on the walls. 

Should the contest room fill to overcrowding, the con-
test officials reserve the right to limit the items sub-
mitted. 

Auction and Flea Market Policies:  

MAARC's auction commission is 10% of the selling 
price with a minimum of $1 and an upper limit of 
$25. So if you sell a $5000 radio at the auction, you 
pay a commission of only $25. The main auction on 
Sunday morning is intended for items worth more 
than $ 10. Batch inexpensive items so that each lot 
will bring more than $ 10. Sell your boxes of junk dur-
ing the walk-around auction in the parking lot Sunday 
afternoon, where there is no commission. Items that 
(in the judgment of the auction officials) are not likely 
to sell for more than $ 10 will be diverted to the walk-
around auction. 

We permit sellers to specify a minimum selling price. 
But, lest we inhibit initial bids, we do not announce 
the minimum price, mentioning it only in cases where 
the last bid is nearly at the minimum amount, in 
which case we give the highest bidder an opportunity 
to up the bid. (Or let the seller drop the minimum sell-
ing price.) MAARC reserves the right to terminate 
consignment early if the number of items becomes 
too large to handle in the time available. Consign-
ment cut-off times are noted in the schedule. 

If you are a seller, do NOT leave the auction before 
all of your items are sold! If you consign an item 
that does not sell, and you leave before the end of 
the auction, MAARC will not be responsible for 
the item! 

NOTE: This insert will be provided in both the 

April and May issues of Radio Age. When you 

detach the registration form on the next page, the 

information on the back of this form will be 
available from the other issue. Copies of the 

OEC categories and rules and the meeting sched-

ule will also be available at registration.. 



Meet the Authors Opportunity: 

AARC is pleased to announce that two well-known 
ntique radio authors will attend RadioActivity 2003 
'nd be available to sign their books. Ron Ramirez, 
ho, with Michael Prosise, wrote Phi/co Radio, 1928-

.942 (Schiffer Publishing, 1993) as well as Mark Stein, 

e author of several antique radio books, e.g., the Ma-
thine Age to Jet Age series, The Complete Guide to An-
'que Radios - Pre- War Consoles, and The Sears Silver-
ne Catalogs, 1930-1942, will be in the registration 
ea from 2 to 4 p.m. on Friday and Saturday after-
oons. Come and meet them and get your book auto-
aphed! 

Hotel Information: 

Sheraton College Park 

4095 Powder Mill Road, Beltsville, MD 2070 

(301) 937-4422 

• Call toll-free (800) 325-3535 for reservation 

• Hotel reservation cutoff date: M onday, M a 

• Rates: Single: $92, Double: $92, Plus 10% 
tax 

• Specify Mid-Atlantic Antique Radio - 

MAARC - for group rate 

Detach form below for MAARC pre-registration. Make hotel reservation separately! 
Please use a separate registration blank for each additional registrant not part of your family. 

Prior to May 28, 2003 mail this form with your check payable to MAARC to: 

Lynne Bushong, Post Office Box 274, Fulton, MD 20759. 

Phone: (301) 206-5353, E-mail: LBushong13@aol.com 
AFTER May 28, PLEASE COMPLETE THIS FORM AND BRING IT TO THE REGISTRATION 

AT THE CONFERENCE. (Spouses/children do not need to register.) 

-.1. 

ITEM FEE Amount 

Enclosed 
MAARC member registration mailed on or before May 28 $10 

*Non-MAARC member registration mailed on or before May 28 $15 

MAARC member registration at the meeting $20 

*Non-MAARC member registration at the meeting $25 

Sunday registration only (pre-registration or at the meeting, members or 
non-members, no 3-month membership included) 

$10 

Banquet tickets: Number wanted [ i 
$22 each 

Flea market spaces (no assigned spaces) 
Total number of spaces wanted [ ] 

$15 first space, $ 10 each 
additional space 

Total enclosed (Check payable to MAARC) 

* Includes three-month MAARC membership. 

Name:  email Address 

Address 

City:  State: Zip:  Phone: ( 

, 

- Hotel where you will stay for RadioActivity 2003  

send completed form to Lynne Bushong, address above. (You will not receive a rePictratinn ennfirmatinn 



signals, while in daylight, all it gets 
are the local stations. Make a loop 
antenna, consisting of seven turns of 
insulated wire, the turns maybe 24 
inches in diameter. Tape up the 
turns so the loop will be more or 
less rigid. If the wire is solid, 
maybe number 18 wire, the loop 
will be good and stiff, and won't 
collapse on you. The ends of the 
loop should be soldered to a small 
365-pF variable capacitor, such as 
might have come out of a little ra-
dio. Now, suspend the loop from a 
string tied up to the overhead above 
your bench, with the bottom of the 
loop maybe an inch above the bench 
top. Take the little radio (the Zenith 
in our example), and tune in some 
distant, hard to hear station. Bring 
the radio to the loop center, and tune 
the 365-pF loop capacitor until the station gets very 
much louder. You may have to rotate the loop and the 
radio to maximize the effect, but it really works. You 
can also rotate the loop, and radio, if necessary, until 
that station is absolutely unhearable, and in this way 
get rid of offending interference. At night, many 
long-distance signals arrive with non-vertical polari-
zation, even though the signals all started out from the 
broadcasters as vertically polarized waves, since the 
long-haul signal paths suffer Faraday polarization ro-
tation. The loop can be rotated on its horizontal axis 
and vertical axis, simultaneously, to gain an absolute 
null of some unwanted station's signal, if desired. 

A fellow named Ed Wawzinski (622 Deer Park Ave-
nue, Oakland, MD 21550; 301-334-5228), makes just 
such resonant loop antennas for enhancing radio sig-
nal-grabbing power, and his loops are arranged for 
different bands. Fig. 2 shows his shortwave-band 
loop, with a user's radio sitting inside, blasting away 
on a station that was not even hearable without the 
loop. His loops fit into wooden bases, so you don't 
have to suspend anything from the ceiling. He has 
LW loops for longwave reception, and different sized 
loops for shortwave and broadcast band reception. 
For the broadcast band, his loop antennas couple in-
ductively to the loopstick inside the radio, while for 
the shortwave bands, the loop unit has an output jack 
for a cable connecting the loop unit to the radio input 
jack. For those radios that use external antenna termi-
nal connections or a jack, he suggests that a short ca-
ble be made up with a matching plug or terminals on 
the radio end, and a ferrite rod with a coil wrapped on 

it for the other end. This ferrite-
loaded coil is then brought near the 
loop, so that loop currents are in-
duced in the ferrite coil. Ed's anten-
nas are well liked by the amateur and 
SWL community. Try him at 
www.torustuner.com. He trades as 
Edek Electronics. 

One of the pioneers in devising pas-
sive loops and other auxiliary anten-
nas for receivers is Oswald G (Mike) 
Villard, a protegé of the late Fred Ter-
man at Stanford. Mike had heard that 
many radio listeners in Eastern 
Europe, during the '70s and ' 80s, 
were bothered by Soviet jammers 
cleverly placed near every city and 
set to the frequencies of BBC, VOA, 
and other "offensive" signals. He 
began a study of ways of making up 

such auxiliary oop antennas as could be used to null 
out the jamming signals. He concentrated on loop 
antennas and tuning schemes that a citizen in Eastern 
Europe could build, using commonly available mate-
rials, like wood, paper, and aluminum foil. Mike 
documented his work in an SRI International report, 
Interference-Reducing Receiving Antennas for Short-
wave Broadcasts, written for VOA in January 1987. 

Sometimes an auxiliary antenna for a radio can be 
made relatively compact, but then it has to be con-
nected to the radio input terminals. This is where the 
losses in a reduced-size antenna begin to erode the 
signal sensitivity of the antenna. As Harold Wheeler 

(Continued on page 11) 

Figure 2. The shortwave "Torustuner" by Edek. 
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MI 
3. Watch this journal for the July story about a huge 
feud among otherwise aloof and/or geeky radio 
engineers of past years. 

1. Jim Wilson and Ken Frankenberry both sent the 
above tube photo to this editor, within a day or two of 
each other. Both wanted to know if the editor was 
familiar with it. Looks like a neon or argon flash tube, 
but it might be an early scanning-disk neon illuminator 
for a TV receiver. Waddayathink? 

2. Ran into a strange radio repair problem one day a 
couple years ago, and just found my notebook where I 
kept track of tough radio cures like this. The radio 
was a Silver-Marshall R cut-down floor model with 
ten tubes, and after recapping it and checking the main 
voltages, it wouldn't play until warmed up about ten 
minutes, then only softly on local stations. Time to get 
serious about the voltages, and I found that the screen 
voltages of all the RF, IF and converter tubes were too 
high. And the AVC voltage was about —15 volts. 
Hmmm, disconnecting the antenna didn't faze the 
AVC voltage, so I concluded that one of the tubes 
must be oscillating, making for big AVC voltage, yet 
no audible sound. Pulling the tubes, one at a time, 
made no difference in the AVC voltage. A check of 
the schematic showed that this radio had an amplified 
AVC system, meaning that there was a triode amplifier 
that boosted the AVC voltage to get better automatic 
control. The grid of this tube showed no ac voltage, 
and normal dc voltage, so why was the output of this 
tube so far off? Several hours later, after trying a 
number of tricks, I took out the 10-uF electrolytic 
capacitor I had installed, and put in a new one, by 
accident. That means that I took out the first one so I 
could get at a component under it, then I put back a 
different one, because I lost the first one in the junk on 
the bench. The radio came to life, and worked well 
after that. It was much later that I looked carefully at 
the first-installed electrolytic capacitor. It was a 
Nichicon, and the positive lead was not connected to 
anything inside the capacitor. This was confirmed 
when I took it apart, as I found the unit not fully 
assembled inside. So, now, I re-form all electrolytics 
before using them, even new ones (and especially 

imports). Of course, the capacitor has to want to 
reform. That capacitor was the input filter component, 
and without it there was excessive hum on the 
cathode of the AVC amplifier. The grid was well 
bypassed to chassis, so this cathode voltage turned out 
to be enough signal to be rectified and filtered, and 
end up at 15 volts, negative, on the AVC bus, shutting 
down the radio's front end. 

4. Many modern radios that must cover a wide range 
of frequencies cannot be designed with the type of 
"down-converting" superheterodyne system we 
collectors are used to seeing. The problem is 
"birdies," or sneak signals that the radio responds to 
that are not part of the desired signal spectrum. For 
example, if someone is transmitting a signal on the 
frequency 456 kHz, most of our 1937-50 radios will 
receive this signal, all the time, all over the dial. That 
nasty signal is right smack in our radios' IF bandpass. 
There are many other such birdy signals in radios that 
cover far higher spectrum spans. The cure is up-
converting, to an IF that's way above any frequency 
we intend to receive. It's still a superhet, but the first 
IF might be up around 70 MHz or so, for a shortwave 
radio, for example. 

Well, this is not such a new idea. In 1926, E. M. 
Sargent invented the Infradyne receiver that up-
converted the AM broadcast band signals (550-1500 
kHz) to an IF of 3600 kHz, then used type 199 battery 
triodes in his IF amplifier. I had always thought the 
Infradyne IF amplifier had neutralizing capacitors - at 
least the schematic seemed to show such - but a 
famous radio astronomer, Grote Reber, discovered in 
1958 that Sargent's Infradyne IF amplifier utilized 
overall negative feedback around the entire 3-stage 
amplifier. This negative feedback was adjustable, and 
this changed the amplification of the amplifier, and 
changed its bandwidth (or audio fidelity). 

As a collector, I just have to find one of those 
Infradynes. They are historically stunning. Negative 
feedback patents usually date back to about 1943 or 
so, and up-converting patents are even later than that. 
And Sargent anticipated both ideas in 1926, and threw 
in a variable bandwidth control to boot. 
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(Continued from page 9) 
pointed out in his IRE article, small antennas have 
very low radiation resistance values but high imped-
ances, so that any additional resistance in the connec-
tions from the antenna to the first stage of the receiver 
degrades the sensitivity seriously. One way to prevent 
this loss in signal is to place a low-noise amplifier 
very close to the antenna, itself, so that the signals in-
tercepted by the antenna are amplified immediately 
before taking the journey to the radio, proper, and, 
specifically, to the radio's first RF stage. The ampli-
fier is not required to increase the signal voltage, but 
instead, to make the signal more robust, by lowering 
the impedance of the circuit in which the signal exists. 
A small whip antenna, for example, has a very high 
output impedance, and any ordinary circuit connected 
to it will reduce the sensitivity of the whip. But if a 
field-effect transistor (FET) or vacuum-tube amplifier 
is mounted directly in the base of the whip, the an-
tenna will sense only the input impedance of the FET, 
which is very high, approaching that of an open circuit 
(or no connection at all). The FET output, however, is 
at a low impedance level, perhaps 50 ohms, which 
allows it to feed a cable connecting the antenna/FET 
assembly to the radio needing the antenna. These an-
tenna assemblies are often called "active antennas." 
They work well in some situations, but can be both-
ered by the operator's hands being too near, or feed-
back (or noise) from the radio or other devices nearby. 

Radio Shack used to market such an active antenna 
(Part no. 20-280), but many users of the product did 
not understand the conditions under which this type of 
antenna will help, and so it has acquired a spotty repu-
tation. Other active antennas have used loops instead 
of whips, and their makers' claims sound a lot like 

those of Radio Shack, and often lead to misunder-
standings, and disappointments. One such competitor, 
in an all-band 12-inch diameter design by Kiwa Elec-
tronics (612 S. le Avenue, Yakima, Washington 
98902; 509-453-5492), is shown in Fig. 3. This an-
tenna is highly praised, like Ed Wawzinski's, and 
comes with a coupler that connects to the radio's whip 
antenna, plugs into its antenna jack, or, in the broad-
cast band, couples to the loopstick in the radio. 

But "small" antennas need not be simple antennas. 
Recent research has shown that a shape of dipole (or 
monopole) element termed a "fractal" can be more ef-
ficient than a straight dipole or monopole of the same 
overall length. Wheeler had described the "near field" 
of any antenna as that volume that fits into the "radian 
sphere" of the antenna. This is an imaginary sphere 
whose radius is the wavelength divided by 27c. He 

also showed that when the antenna fills this sphere, it 
is most efficient, and a fractal antenna, which is very 
crooked, certainly more nearly fills the radian sphere 
than does a straight wire. He also showed that no mat-
ter how small you make an antenna, its near field 
(zone of very strong induction influence) still extends 
out to the radian sphere. This may explain why so 
many measurements of small antennas (like the CFA) 
give surprising answers. The antenna is made small 
for some reason, most likely so it will fit into a tight 
space. Since the antenna induces substantial currents 
into all conducting objects within its radian sphere, in 
all likelihood, the structures and objects crowding the 
reduced-size antenna become part of the antenna, like 
it or not, and the whole content of the radian sphere 
radiates, reduced-size antenna, chain-link fence, the 

old 211-foot antenna, and all. 

Figure 3. The Kiwa resonant loop antenna 

In summary, it appears that for transmitting, miniatur-
izing the antenna has some unresolved problems, and 

the jury is still out regarding the CFA, which seems to 
be the only small transmitting antenna (with the possi-
ble exception of the fractal antenna) claiming high ef-
ficiency. Until some juried papers are written quanti-
tatively assessing this antenna it will not be embraced 
by the community at large. For receiving, where effi-

ciency shortcomings are less devastating, and where 
modern FET (or old vacuum-tube amplifier) circuits 
can be made a part of the antenna, considerable minia-
turization can be practiced, with reduced bandwidth 
and operator-influence considerations the last remain-
ing obstacles to good performance. 
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AWA-Carolinas Meet— informal report 

By Paul Farmer 

Kathy and I are back from the CC-AWA meet...a very 
enjoyable meet for us. The programs were excellent 
as were many of the contest entries. (Gary Alley took 
3 ribbons with 3 out-of-this-world early sets, includ-
ing a beautiful pre-broadcast Penn Wireless set from 
the teens!) Buford got his usual blue ribbon for ONE 
BEAUTIFUL cone speaker. 

The flea market buying and selling was super. The 
Iraq war and the bad weather leading up to the Meet 
may have kept some people away.. .1 am sure there 
were fewer vendors than last year. But there were 
quite a few serious shoppers. We sold well out of 
every category that we displayed - Catalins, transis-
tors, table sets, communications receivers, audio, 
headphones, tubes. We pretty much kept the buying to 
colored Motorola plastics of the '50s and those twin 
FM Band Zeniths and an FM Emerson. Eric and I 

gave out a bunch of his RadioActivity 2003 flyers and 
talked up our upcoming meet. The response was 
good. 

Congrats to Ron Lawrence, Robert Lozier, and their 
team for another extremely well-planned and well-
executed Charlotte Meet!! 

While these COULD be CC-AWA scenes, in fact they 
aren't. They're RadioActivity scenes. Be there! 

Expert Local Repairs 
Leigh Bassett of Golden Age Radio fame has opened a 
shop in the Laurel area specializing ir the repair of 

vintage radios and amateur radio equipment 

Call for info ( 301'i 595-5349 most mornings 

Shipping address and local drop-off / pick-up 
ATS do Schiller's Packaging Plus 

3507 Ft. Meade Rd. Laurel MD 20724 

Service provided by 
ATS Inc PO Box 2509 Laurel MD 20709 

"If it glows, we fix it-5m 
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MAARC TREASURER'S REPORT 2002 
BY ROD MATZKO 

This is Rods' annual Treasurer 's Report. For those who want to see the Excel spreadsheet from which 

the figures here are derived, send a large SASE to Paul Farmer—his address is on page 2. 

The club's finances remained in the black for 
2002, but by just a thin margin. Total income 

for the year was $24,565; total expenses were 
$24,158, resulting in a small positive net for the 
club of $406. Income from all sources was up al-
most $800 over the previous year, but expenses 
were up a little over $3000. The biggest jump in 
expenses came from hall rental, which increased 
over $2000 from the previous year. This jump is 
due exclusively to the increase in the hotel costs 
associated with RadioActivity. This, along with 
another large increase in hotel costs coming at Ra-
dioActivity 2003, necessitated an increase in entry 
fees for this year's event. The higher fee rates are 
balanced to soften the bite of rising costs for the 
club without raising membership dues, and still al-
lows RadioActivity to remain one of the best bar-
gains around for a major radio meet. 

Of particular note is income earned from sales of 
back issues of the club's newsletter, Radio Age. 
This income is up $670 over last year due to a cou-
ple of large volume sales. On the down side, 
MAARC's investments were subject to the same 
market vagaries suffered by everyone else in 2002 — 
the net dividend income from our investments fell 
from $825 in 2001 to $306 in 2002. 

Due to a lack of proper facilities and personnel, the 
club donated our library holdings to the Radio His-
tory Society in June of 2002 so that the material 

could be properly catalogued, shelved, and made 
available to the collecting community through the 
RHS library. In exchange for the material, RHS has 
agreed that MAARC members will have use of the 
RHS library and its copying facilities at very modest 
prices—just to recover expenses. This donation re-
sulted in a corresponding decrease in the club's year-
end assets. Continued devaluation of the various 
pieces of equipment owned by the club (printers, 
copiers, trailer, etc) also contributed to a decreased 
end-of-year asset valuation. Alternatively, the value 
of the club radios and back issues was increased dur-
ing the year to reflect increasing market value of the 
radios and the monthly increases in the stock of back 
issues of Radio Age. Even though the value of equip-
ment and other assets is down in 2002 over the previ-
ous year, as expected, increases in the value of the 
club's bank accounts and money market holdings re-
sulted in a slight increase in the total year-end assets. 
Total club assets at the end of 2001 were valued at 
$47, 961, and at the end of 2002 they were $48,063 — 
an increase of $ 102. 

As mentioned above, the entry fees for RadioActivity 
2003 will be raised to help cover the continuing major 
increases in hotel costs. If attendance at this year's 
RadioActivity is on par with recent events, the reve-
nue generated will contribute greatly to the club's 
bottom line in 2003, and is expected provide us with a 
more comfortable safety margin in the black. 

FOR THE RECORD 

The April 2003 meeting of the Mid-Atlantic Antique Radio Club was held on the 13 th at Sully Station, near Dul-
les airport, Virginia. The site was ideal for a radio meet, with a comfortable room handy to ample paved park-
ing, and a nice porch on which to store all the goodies consigned to the auction. There was no formal presenta-
tion, but the show-'n-tell made for interesting chatter in the audience. Only about 35 members attended, and 
maybe it was because the weather was TOO nice, and those yard duties might have interfered. In show-'n-tell, 
Jim Wilson showed the same St. James radio shown somewhat earlier by Geoff Shearer, as the radio made the 
ownership rounds. But this time, the speaker Jim showed with the radio was a very rare French horn with a 
straight bell. That's straight as in straight up, no bend at all. (Were you surprised that something French would-
n't be crooked?) Revenues this meeting were modest Auction, $28.40; Food donations, $28.50; Rider's CD-
ROMs, $250.00. 

MAARC had planned on another meet at Sully Station in September, but will have to shake the branches so as to 
get more of the Virginia membership involved and in attendance. September is our election meeting. 
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MORE TIDBITS 

5. Geoff Shearer has been checking into eBay offer-
ings, recently, and he finds that when people don't 
recognize the item being offered, they tend to under-
bid, and for the informed bidder, there can be a bar-
gain, now and then. He recently saw an offering for a 
tube, type VT-25A, NIB, going for relatively low dol-
lars, but the auction had but a few tens of seconds to 
go, and by the time he looked up the equivalent com-
mercial number for that military nomenclature, VT-
25A, it was too late. That tube is the 10Y, which has 
characteristics very similar to those of the type 50, 
and for the audiophile, the value is something exceed-
ing $75, I'll bet. 

6. There is a relatively large group of Tesla-philes in 
this country—people who attribute many, many in-
ventions and ideas to Nikola Tesla. While Tesla was a 
prolific inventor of electronics ideas and schemes, 
often predating the recognized patenting of these in-
ventions by years, even decades, many of his notions 
were obscured by bizarre appendages. These weird 
ideas scared away legitimate financiers, and drove 
Tesla into a hermit-like existence, where he could 
experiment in private. The web is a treasure-trove of 
these ideas, since it attracts many people who have 
pet peeves and many who are convinced that the 
world is engaged in a vast conspiracy to hide the 
"truth" from honest folk. If you have a search engine 
you like, try looking at the results of searching the 
word "Tesla," or "earth resonance," or "the Resonate 
coil project,"and you will be amazed at what pops up. 
Many Tesla-philes believe that Nikky had succeeded 
in securing a source of everlasting free power, simply 
by tapping the earth's resonant "energy field." 

These people are encouraged in their search for 
Tesla's secrets by their reading, on the web, of pro-
jects like HAARP, a legitimate US Government-
sponsored project in Alaska that has many objectives, 
one of which is to trigger bursts of energy to circulate 
back and forth along the earth's magnetic field lines, 
arching well out into space. The publishing of facts 
explaining that charged particles can be trapped into 
resonant recirculating trips back and forth from 
earth's (magnetic) pole to pole convinces Tesla-philes 
that old Nikky had already done it, and was tapping 
into the particles' paths, somehow, and was running 
his lab from the energy so intercepted. His often-
published photos showing him sitting calmly while a 
Tesla coil sprays eight-foot high-voltage streamers all 
over his body simply add to the mystique. 

7. At the end of the First World War, President Wilson 
went on a nationwide train trip to promote his dream 
of the US leading the world in joining the League of 
Nations. After many whistle-stop speeches in which 
he had to shout to be heard over the noise of the 
crowd of the train station, he was tired and hoarse. 
(He was a very sick man by this time in his life.) 
Then, on his arrival in San Diego in September, 1919, 
he had to give another speech. This time the local au-
thorities had a glass-enclosed platform for him to oc-
cupy while he spoke, to shield him from the weather. 
Inside there was a "candlestick" telephone without an 
earphone, and outside the platform there were two big 
Magnavox horns and a vacuum-tube amplifier. 

Some 
50,000 peo-
ple gathered 
to hear his 
talk, which 
he pre-
sented in a 
calm con-
versational 

tone, with no need to shout. The newspapers went 
crazy with the story that over 50,000 had heard every 

word the president said, all owing to the Magnavox 
invention. This event marked the beginning of the 
loudspeaker revolution that then hit the country, and 
Magnavox was in the van. But, despite the obvious 
advantages Magnavox enjoyed with their Jensen-
developed moving-coil dynamic speaker, the public 
went for the cheaper, earphone-driven horn speakers 
of Music Master, Atwater Kent, Saal, and many oth-
ers. 

Radio Age Bonus Offer! 

One Month FREE for Early 
Renewal! 

If you renew your MAARC membership 
before the month shown on your mailing label 
(your expiration month), you will receive an 

extra month of 
Radio Age! 

13 issues for the price of 12, 26 issues for the 
price of 25, etc. 

Check your mailing label and renew early— 
don't miss out! (Renewal notices are mailed 30 

days before your 
renewal month.)II 
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(570) 639-2794 after 5:30 pm. 

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: Time Out of Mind Radio 
will be offering a free appraisal 
service in the RadioActivity 2003 
Flea Market. All MAARC members 
are welcome to come by and have 
one radio or related item 
professionally appraised. We will 
evaluate, photograph, research, and 
document your item and mail a 
complete appraisal report to you at 
no cost. Our purpose is to 
demonstrate the quality of our 
appraisal service. We are 
experienced Radio Appraisers. Our 
product satisfies all insurance 
company and IRS requirements. Ask 
to see our qualifications statement. 
We will be happy to confidentially 
discuss your estate or insurance 
appraisal needs in a no obligation 
environment. Time Out of Mind 
Radio Appraisers. Paul Farmer, PO 
Box 352, Washington, VA 22747-
0 3 5 2 ; 5 4 0 - 9 8 7 - 8 7 5 9 ; 
oldradiotime@hotmail.com 

For Sale: Radio Boys books. 
Enlarged photocopies of Radiola III, 
LILA, and Balanced Amplifier 
manuals. Some original Rider 
Indexes. Many other Radiola 
manuals as well as AK, Majestic, 
Hallicrafters, Heath, and HP. Free list 
via USPS and email. Herman Gross, 
1705 Gordon Drive, Kokomo, IN 
46902, email: 
w9itt@mindspring.com. 

For Sale: over 250 antique & 
collectible radios and other radio 
related items at the Radio Attic. 
Each has a description and a color 
photo. If you look for radios on the 
Internet, this is the place to find 
quality stuffl Selling a radio? Your 
ad is published for worldwide 
viewing until your radio sells, for 
one reasonable payment. Check us 

out at http://radioattic.com, or e-mail 
steve@radioattic.com for nore 
information. Steve Adams, Web-
master, the Radio Attic. Visit the 
Archives at http://archives.radioattic. 
corn 

For Sale: Galena crystal radios and/ 
or parts. Used tubes. Free lists. L. 
Gardner, 458 Two Mile Creek Road, 
Tonawanda, NY 14150, email: 
radiolen@aol.com. 

For Sale: 1941 & 1942 Philco 
escutcheons, knobs, and pushbuttons 
reproductions are now available. 
Other various knobs and pushbuttons 
are also available. Contact us for 
specific model numbers for 
escutcheons. Old Time Replications, 
5744 Tobias Avenue, Van Nuys, CA 
91411; Ph:818-786-2500. http:// 
www.antiqueradioknobs.com; 
oldtimerep@aol.com 

Wanted: Watterson Radios and any 
other pertinent items regarding that 
Dallas, Texas company. Contact: 
Ron Manning (210) 734-6831 San 
Antonio, TX; 
ronnmeg@academicplanet.com. 

For Sale: Five volumes of Brans' 
"Radio Schema's" on one CD-ROM 
in PDF format, professionally 
scanned and converted; $50 
postpaid. Ed Lyon, address on page 
2. 
Wanted: I need the meter for 
Hickock model 533 tube tester. Also 
detector for Steinite crystal set, and 
crystal parts for BTH type C form A 
crystal set. 
For Sale: Nice Guild Roll Top 
Stereo/Record player/amp for sale. 
Best offer or trade. Would need to 
pick up. Michael Crain, 3 Hillside 
Ave., Harveys Lake, PA 18618-9782; 

For Sale: ARBE-III, Universal 
Battery Eliminator, $ 161.95 
including S/H. Comes with a full 5 
year warranty, owner's manual, and 
wiring diagrams for many of the 
common battery operated radios 
from the 1920's. Provides isolated A, 
B, C power sources in one self 
contained unit. The "A" supply is 
continuously adjustable from 1.25 to 
6.5 VDC and provides up to 2.75 
amperes continuously. The "B" 
supply provides 5 different fixed, 
regulated and short circuit proof 
voltages ( 135, 90, 67, 45, 22 VDC). 
The "C" supply provides (-22, -9.0, - 
4.5 VDC) which are also regulated 
and short circuit proof. Visit us on 
the interne at www.arbeiii.com. Or 
order by mail at Antique Radios Inc, 
PO Box 6352, Jackson, Michigan, 
49204. Email, arbeiii@yahoo.com 

SERVICES: Professional 
restorations for all antique table 
radios, consoles, cathedrals, 
tombstones, battery sets, and 
communication receivers. Complete 
overhauls. Lacquer-sprayed, hand 
rubbed cabinet refinishing. 
Reasonable rates. Free estimates. 
UPS/USPS/FedEx shipments 
accepted. All work guaranteed. Bob 
Eslinger/KR1U, Antique Radio 
Restoration & Repair, 20 Gary 
School Road, Pomfret Center, CT 
06259. Hours: 9am-5pm eastern 
time, Tuesday thru Saturday. 
Telephone/fax: 860-928-2628 E-
mail: bob@oldradiodoc.com. Please 
come visit us in Connecticut or on 
the web at http://www.oldradiodoc. 
corn 

Radio Age • May 2003 RadioActivity 2003 is Near—June 6,7,8 page 15 



Mii-1-7,411Z& aur &A,levecel/ri 
Sun., May 18 MAARC monthly meeting at Burtonsville, MD (see map 

on page 2) Tailgate at 1 p.m., meeting at 2 p.m. 

Sun., May 25 Hamfest at Howard County Fairgrounds, West 
Friendship, MD. Contact: John Eglin (301-641-5313) 

Sun., June 1 Manassas, VA hamfest; contact: Jack McDermott (703-
335-9139) 

Fri.-Sun., Jun 6-8 MAARC RadioActivity-2003 at same hotel as last year, 
Sheraton College Park, southwest corner of 1-95 and 
MD Rte 212; see full details in centerfold of this issue of 
Radio Age. This is the BIG one, starting at dawn, 
Friday, 6 June. 

Sun., June 15 

Sun., July 20 

Sun., July 27 

Sun., Aug. 17 

Annual Fathers Day Hamfest, Frederick ( MD) 
Fairgrounds 

MAARC monthly meeting at Burtonsville, MD (see map 
on page 2) Tailgate at 1 p.m., meeting at 2 p.m. 

Annual BRATS Hamfest, at Timonium (MD) Fairgrounds 

MAARC monthly meeting at Burtonsville, MD (see map 
on page 2) Tailgate at 1 p.m., meeting at 2 p.m. 

Mid-Atlantic Antique Radio Club 

c/o Paul R. Farmer 

P.O. Box 352 

Washington, VA 22747-0352 
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packaging wrap as a clamp. Others may have 
different clamping methods, but this proved most 
useful given the rounded shape of the front and 
sides. 

Once the cabinet was sturdy, the joints were 
filled— including the front at the dial area—and 
refinishing began. A very light stripper was used. 
Citristrip Paint and Varnish Stripping Gel are 
products that are relatively gentle. The stripping 
was done out of doors on a warm fall day with 
latex gloves due to the combustible and caustic 
chemicals present. The cotton rags were properly 
disposed of after being allowed to dry for several 
days outside on concrete. 
A light stain was applied to the surface, once 

the cabinet was dry from stripping. Minwax 
210B Golden Oak closely matched the original 
color. After the stain dried, several coats of 
lacquer were applied. The lacquer used was Rust-
Oleum Specialty Lacquer, which produced a very 
nice medium gloss (lustre) result. 

There was a worry that the refinishing would 
mar the front Minerva decal. As a precaution it 
was photographed, digitally cleaned up and 
printed on decal paper. After the cabinet stripping 
was completed, a comparison showed that the 
original was sufficiently undamaged to leave it in 
place. 

Figure 1. Miniature replacement tubes on left side of 
chassis. 

Attention was now given to the chassis. There 
was a striking discovery: A previous owner had 
replaced the rectifier and amplifier sockets and 
tubes from the original Loctal 35Y4/50A5 to 
miniature equivalents: 35W4/5005 (figure 1). A 
quick check showed that the radio was somewhat 
functional. There was some audio so that meant 
that B+ and filaments were acceptable, but there 
was overpowering hum. The electrolytics needed 
replacement (figure 2). 

Figure 2. Original capacitors under chassis. 

Figure 3. New capacitors installed. 

That was accomplished by adding a terminal 
strip so that the 3 and 30mfd replacement would 
be secure (figure 3). The radio played well after 
that. However, since the other capacitors could 
fail at any time, they were also replaced. 

The finished product looks very nice (figure 
4). There were no additional expenses because of 
the entire repair and refinishing supplies were on 
hand. While "the hunt" for additional radios 
motivates me and other collectors, resurrecting a 

"basket case" has its own rewards. ii 

Figure 4. The finished Minerva. 
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THE NEUTRODYNE CIRCUIT (PART 2) 
NATIONAL RADIO INSTITUTE INSTRUCTIONAL BOOKLETT 

[One of the most used radio receiving circuits is the Neutrodyne, as developed by Prof. L. A. Hazeltine. 
This is the second part of the National Radio Institute (NR!) instructional course. 

The first part was published in the April 2012 issue of Radio Age. - Editor] 

Other Causes of Regeneration 

It is necessary in a Neutrodyne more than merely to 
neutralize the tube capacities. In the conventional type 
which employs three sharply tuned circuits it is necessary 
to remove all couplings that may exist between these cir-
cuits except mutually conductive or one-way coupling of 
the tubes. In fact if in any way radio-frequency energy may 
be transferred from one circuit to a preceding one, regener-
ation will usually occur. This is always undesirable since it 
has the effect of sharpening the tuning to too great an ex-
tent and thus ruining the quality of reproduction. The ca-
pacity couplings due to the tubes may be neutralized by the 
method already described. The other couplings which 
should be eliminated are: 

(1) Inductive coupling between adjacent stages (coils 
L'-L2, 12-12); (2) couplings from the second to the first 
stage due to the impedance of the leads to the B battery; 
(3) coupling from the third to the first and second stages 
due to improper connection of the telephone condenser; (4) 
coupling introduced by a common C battery or due to im-
proper connection of grid returns; (5) coupling between 
stages introduced by inductive loops in the wiring; (6) cou-
pling between first and last stages due to inherent capacity 
between high-potential surfaces of these stages. 

Arrangement of Neutroformers 

The first of these, inductive coupling between coils of the 
different stages, may be eliminated by properly placing the 
coils. As is well known, three coils may be placed mutually 

Fig. 13.—How the angles of the coils used in the Neutrodyne 
receiver may be used to give zero magnetic coupling. 

at right angles, so that the magnetic flux of any one has no 
resultant linkage with the turns of the others. A neater and 
more symmetrical arrangement was devised by Professor 
Hazeltine. He discovered mathematically that any number 
of coils might be placed on a common line of centers and if 
their axis were inclined at an angle of 54.7 degrees to this 

line of centers, no magnetic coupling would exist. That this 
is physically possible is rather hard to visualize at first. In 
Fig. 13 two coils are shown inclined at the, theoretically 
correct angle. Magnetic flux of coil XY will pass through 
coil AB roughly as shown. Some of this flux, as represent-
ed by the middle line, passes through coil AB in a direction 
perpendicular to the axis of that coil and therefore does not 
link with the turns at all. Other portions of this magnetic 
flux will link with turns on AB. Some of it passes up and 
some down through the coil. There are, therefore, flux link-
age in both senses. It seems reasonable that if the coils are 
set at some such angles as this, zero coupling may be ob-
tained. This is true, but the angle varies slightly from the 
theoretically correct one, due to conditions not being ideal. 
The most conspicuous reason for variation is the fact that 
the leads which carry the coil current to the condenser form 
a single turn in an entirely different plane from the turns on 
the coil itself. The exact angle may be determined in any 
given receiver whose coils are first set approximately cor-
rectly as follows: the neutralizing condensers are first ad-
justed for a high broadcast frequency in the manner to be 
described later. The settings of the two neutralizing con-
densers Cn-1 and Cn-2, Fig. 12, are then noted and the pro-
cess repeated at a low broadcast frequency. The settings 
will be in general different. This is due to the fact that, if 
inductive coupling is present between adjacent coils, the 
neutralizing condenser counteracts this as well as the cou-
pling due to the tube capacities. This neutralization will be 
exact for only one frequency, because with varying fre-
quency the coupling effect due to the mutual inductance 
between coils varies at a different rate than the negative 
coupling effect due to the capacity Cn. If the settings are 
different, the coil angles are shifted a slight amount and the 
process repeated. When the neutralization is correct at both 
high and low frequency ends of the scale, the coil angle is 
correct. It has been found to vary by this method from 54 to 
58° in different receivers. 

Inter-Circuit Coupling is Objectionable. 

Objectionable coupling between circuits due to the use 
of a common C battery has proven very troublesome, but 
not unavoidable if proper precautions are taken. The cou-
pling introduced by the battery is analogous to that intro-
duced in the theoretical circuit shown at the top of Fig. 14 
by the impedence Z. Here the current of circuit Cl Ll 
flows through the impedance Z which is common to circuit 
C2L2. It is evident that the current of one circuit will in-
duce a voltage in the other, or it may be stated that if any 
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portion of the current of one circuit flows through an imped-
ance in common with any portion of the current of another, 
then these circuits will be coupled. The lower portion of Fig. 
14 illustrates several ways in which this sort of coupling 
may be introduced (batteries, rheostats, and non-essential 
wiring are omitted to avoid confusing the figure). The plate 
circuits of tubes 1 and 2 carry radio-frequency currents 

Ft& 14.—flow coupling ether *ea teat eke te tube eapeeity rep be eliminated. 

which, like all other electric currents, must flow in closed 
paths. Let us trace the probable path of the radio-frequency 
current produced by tube No. 1. Starting at the plate it passes 
through the primary of unit B and thence to the B battery, 
through the battery, and back to the filament, where the elec-
tron stream completes the circuit to the plate. If it does take 
this path, the batteries and, more important, the leads to the 
batteries, form an impedance through which a similar cur-
rent from tube No. 2 must also flow. This common imped-
ance introduces coupling. A large condenser placed as shown 
between the + B and the -A leads has the effect of by-
passing these currents and preventing their passage along 
common leads. To be effective, this condenser should be of 
at least 0.1 microfarad capacity. Also it should be carefully 
placed at the point which provides the minimum of common 
wiring for the currents in the separate circuits. It would be 
less effective if placed at the right, as shown by the dotted 
connections. 

The detector plate circuit also carries radio-frequency 
current for which a reasonably low impedance path must be 
provided. If this path is not provided, the signal will be con-
siderably weakened. In regenerative circuits it is common 
practice to shunt the high impedances of the telephones or 
audio-frequency transformers by a condenser of about 0.001 
microfarad capacity. This must also be done in the Neutro-
dyne, but care must be taken to connect this condenser from 
the plate of the detector directly to its filament. Otherwise if 
connected as shown alternatively in Fig. 14, a large radio-
frequency current must pass through the B battery in order to 
complete its circuit. This might readily cause trouble. 

Preventing Coupling Prevents Oscillation. 

Coupling sufficient to cause oscillation has been found 

when either a C battery or a common filament rheostat has 
been used to introduce a negative bias on the grids of the 
radio-frequency tubes. (See Fig. 14.) This is analogous to the 
coupling introduced by the common B battery, since the 

currents which pass through the grid filament capacities for 
the first two tubes must return to their starting points by way 
of this rheostat or C battery. If such a device is used, it 
should be by-passed with a large condenser which is located 
in the most desirable place, namely the one which provides 
the least common wiring for the different currents. It has not 
been found necessary to use a bias on the radio-frequency 
tubes and therefore the grid returns are usually connected 
directly to the negative filaments of the separate tubes as 
illustrated in Fig. 12. 

Inductive loops in the low potential wiring cause a great 
deal of trouble and are present in a great many "homemade" 
receivers. If, for instance, the negative and positive battery 
leads are far apart, a loop closed at the ends by the filaments 
of the tubes is formed. This loop has mutual inductance to all 
coils in the receiver and provides a path for the feed-back of 
energy which is often sufficient to cause oscillation. The 
remedy for this is obvious and simple. All wires which carry 
the B or A battery currents should be bunched together and 
thus minimize the area of possible loops. 

It was found in certain receivers that after all other pos-
sible sources of coupling had been eliminated that energy 
was fed back through the extremely small capacity usually 
present between circuits C and A. This capacity may be 
eliminated by shielding, but because this is expensive, sever-
al types of receivers have been equipped with a third ar-
rangement which serves to netitralize this last form of cou-
pling. The effect of this coupling capacity is only noticeable 
in receivers having very low resistance circuits and having 
therefore very high amplification. It is accentuated by the 

presence in the neighborhood of the receiver of a piece of 
ungrounded metal, such as a long piano hinge on the cabinet. 
Also, if the antenna is connected in such a way that it passes 
behind the receiver close to the last circuit, the effective ca-
pacity between the first and last circuits is increased. The 
antenna lead may be shielded with a grounded metal tube or 
Belden braid, and the metal hinge may also be grounded. If 

these precautions fail to remove the trouble, complete shield-
ing or neutralization must be resorted to. Neutralization of 
over-all capacity may be accomplished with the arrangement 
of Fig. 12 already referred to. When adjusted, the action is as 
follows: a very small current passes through the space from 
the high potential parts of circuit C to circuit A. However, 
another larger current flows through the third neutralizing 
condenser Cn-O. This current, in passing through the extra 
coil L° which is coupled closely to Ll, produces a magnetic 
effect in circuit A exactly equal and opposite to that pro-
duced by the first current in flowing through L 1 . The net 
regenerative effect is then zero. It is interesting to note the 
relative size of the coils and capacities involVed in this ac-
tion. In a certain receiver L 1 , L2, and L3 are of 65 turns 
each. A tap on L3 used for two neutralizing condensers is 
located 8 turns distant from the grounded side of that coil. L° 
has but one turn. The neutralizing condenser Cn-O is of the 
usual form and when adjusted has a capacity of about 10 
micro-microfarads. 

The adjustment of this third neutralizing condenser is 
accomplished by first encouraging the receiver to oscillate. 
This is done by tuning the circuits to the highest possible 
frequency and by adjusting the plate and filament voltages to 
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produce the greatest amplification. If the receiver oscillates 
under these conditions, the condenser Cn-O is increased 
until oscillation ceases. If increased too far, oscillation will 
again commence. The correct setting of this over-all conden-
ser is, of course, at the center of the range of non-oscillation. 
If no oscillation or regeneration is noticeable when these 
steps are taken, over-all neutralization is unnecessary and 
may be omitted. 

Another cause of unsatisfactory operation on the part of 
Neutrodyne receivers is that introduced by local conditions. 
High impedance ground leads may be the cause of oscilla-

tion for reasons which are not very clear. The trouble may 
usually be eliminated by replacing the long lead with a short 
one to the nearest piping system, such as the radiator or wa-
ter pipe. If the A battery is located at some distance from the 
receiver and is wired to it with long leads, trouble again may 
occur. This form of oscillation trouble usually appears over 
only a limited frequency range and is probably due to an 
action which occurs at the natural period of the ground or 
battery system. 

The Wavelength Range 

The Neutroformer coils are designed to cover a wave-
length range of from approximately 200 to 600 meters. The 

wavelength calibration curve is shown in Fig. 15 and has 
several broadcasting stations' wavelength calibration points 
indicated. 
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Fig. 15.—Wavelength calibration curve showing approximately 
at what settings of dials 2 and 3 the various stations 

may be expected. 

Using Different Tubes With The Neutrodyne 

In the early stages of Neutrodyne receiver development, 
receivers were constructed that allowed the neutralization of 
a given tube and circuit capacity, and which did not operate 
efficiently when different vacuum tubes having different 
capacities were used. With the placing on the market of the 
UV-20 1-A and the dry-cell tube, this matter of basic design 
was very carefully studied, and now they, and other tubes, 
can be used with comparatively good success. It has been 
found that C-301-A tubes are the best for the radio and audio 

-frequency amplifier circuits. The UV-201-A is very good as 
an amplifier tube and is a close second to the C-301-A, I 
have been in intimate touch with many users of neutrodyne 
receivers and a great many of them have had good success 
with WD- 11, WD- 12, VT- 1, VT-2, 216-A, and UV- 199 
tubes. When using any of these various types, it is, of 
course, necessary to make sure that correct filament voltages 
as well as filament current is supplied to the tubes. 
"Operating Data for Vacuum Tubes" will be found in anoth-
er [NRI] text book. 

The volume obtained using UV- 199's or other dry-cell 
tubes is generally less than the volume obtained using UV-
201-A or C-301-A tubes, and this in general is true when any 
of the other different types of dry-cell tubes are used. The 
volume obtained, however, with dry-cell tubes under correct 
conditions permits loud speaker operation on distant sta-
tions. It is suggested, however, that with UV- 199 tubes as 
radio-frequency amplifiers, C-301-A or UV-20 1-A tubes be 
used for the audio-frequency amplification. 

In the previous pages the student has been given a com-
plete explanation of the theory of the Neutrodyne, the work-
ing principles of each part with special methods for prevent-
ing oscillations. Various diagrams and the essential features 
of the different types of Neutrodyne circuits, along with the 
important points of consideration which should be taken in 
the selection of a successful design either for homemade 
receivers or factory-built sets, have been presented. The stu-
dent now has sufficient knowledge of the Neutrodyne re-
ceiver to proceed in a practical way in the construction, test-
ing and operation of the various circuits involved in this set. 
The Neutrodyne receiver does not involve many pit falls and 
complex adjustments along with days and sometimes weeks 
of tedious experimentation before producing satisfactory 
results as may be the case with the Reflex and Super-
Heterodyne circuits. Due to this fact it is no doubt one of the 
most popular types of sets for the home builder to select in 
cases where a long range instrument with good selectivity 
and clear volume are the requirements. 

Building The Neutrodyne Receiver 

There are many manufacturers of the complete sets of 
parts for the building of the Neutrodyne receiver from whom 
one may purchase a kit containing the three Radio Frequen-
cy tuned stages (each of which is made up of a neutroformer 
and variable condenser) or he may purchase the entire set of 

parts (without tubes, batteries and loud speaker) for the con-
struction of the set. 

In the center of Fig. 16 is shown the special kit neatly 
assembled in a box with the top lid opened back. Where only 
this part is furnished the builder must buy the balance of the 
parts, such as the panel, sockets, dials, rheostats, switches, 
etc., as is shown in a group surrounding the kit set of 
Fig. 16. 

The entire set of parts along with connecting wires and 
a neatly prepared instruction book covering the assembling 
of the apparatus step by step, method of neutralizing the 
stages, instruction on the erection of an aerial and the opera-
tion of the receiver is shown in Fig. 17. 

Unless the student has had previous experience in the 
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construction of 2 or 3 tube receiving sets we recommend that 
he buy the complete set of parts in the construction of his 
first Neutrodyne receiver. Then by following systematically 
the instructions furnished by the manufacturer of the parts he 
will be able in a few evenings to complete the set and obtain 
gratifying results without hours of waste time spent in exper-
imentation. In the building of further sets he may purchase 
only the kit part and then find it possible to purchase the 
balance at a little saving by employing standard apparatus 

obtained from his local dealer. Fig. 18 shows a diagram of 
a 5 tube Neutrodyne receiver employing 2 stages of radio-
frequency amplification, a detector and 2 stages of audio-
frequency amplification. This is supplied with the necessary 
jacks in order that either 1 or 2 stages of audio-frequency 
amplification may be used and is also provided with a spe-
cial filament switch. 

Fig. 19 illustrates 1 stage of tuned radio-frequency 
which is made up of the neutroformer and a 15 plate variable 
condenser. The mounting of these units must be very careful-
ly and accurately made as is illustrated in Fig. 20. 

This figure also shows the entire view back of the panel 
and the student's attention is called to the metal shielding at 
the right along with the arrangement of the 5 sockets, the 2 
audio-frequency transformers at the left and the neutralizing 
condensers located between the neutroformers. 

All A and B battery connections are made thru the bind-
ing posts fastened to the back of a wooden baseboard. 
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te the assembled Neutreelyle Receiver II ydu will ollow thin phetemeeph. 

Fig. 20 gives the student a view as one looks down 
from above on the receiver and shows clearly the connect-
ing wires for both the A and the B batteries. 

After the set has been neatly wired according to the 
instruction the student should check over every connection 
very carefully to make sure that it corresponds with the 
diagram. 

We are now ready to proceed with the neutralizing of 
the set according to the instructions given on page 17 (see 
Part 1 of this article in the April issue of Radio Age). 

(Neutrodyne, continued on page 15) 

Radio Age June 2012 page 13 



(RECO, continued from page 4) 

Figure 4. Tom Calantonio's RECO key. 

down in the annuals of Radio History but don't 
you think it was kinda interesting to know how a 
key happened to be made? 

"I don't know and can't tell you how Frank 
Laurent got the original idea of copying Clapp-
Eastham, but if you knew him you would 

understand. He lived to study anything well 
made. And he would spend his last dime in 
getting anything made with care and professional 
looking. Even if he had not the slightest need or 
use for it. And he would always say, 'I can make 
a better one.' And in one way the key was better 

than the Clapp-Eastham because he had larger 
contacts than Clapp-Eastham had." 

MAARC Member Find's a RECO key 

Tom Calantonio, WB3HLH, found a RECO 
key at an Hunt's auction along with some other 
goods (figure 4). Tom said, "In the 1980s I 
picked up the RECO at an auction along with a 
bug, two surplus straight keys and a General 
Radio wavemeter, all for 85 dollars. I traded the 
bug for a McElroy standard bug. I traded the 
wavemeter to the late John Kelley for 80 meter 
band-spread coils for my SW3." 

Tom continues, "I just completed DXCC on 
160 Meters with 92 countries worked on CW, the 
remainder were SSB. So I have an interest in CW 
and keys." 

On Tom's key, the base is Bakelite, as 
opposed to the one at the AWA Museum, which 
by the way, was originally owned by Ed Raser, 

W2ZI, the person Duvall was writing to. 

Conclusion 

I would like to thank the following key 
collectors who contributed to this article: Tom 

Perera, W1TP, Pete Malvasi, W2PM, Tom 
Calantonio, WB3HLH, and Russ Kleinman, 
WA5Y, who provided the photo of the RECO 
key, which was taken at the AWA Museum. 11 
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Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 

For Sale: New! Accurate reproduction 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. CDs, DVDs 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 Ed Schutz at (586) 876-9802. 

For Sale: A variety of tubes accumulated during 
my years of collecting old radios. I have a picture 
and list which I can e-mail to anyone interested. I 
would prefer to sell these as a single lot. Roy 
Blair, royeblaireaol.com. 

For Sale - Book: Mahlon Loomis, Inventor of 
Radio, by Thomas Appleby (copyright 1967, 188 
pages). Available for $35 plus $5 S&H in the 
U.S. or $ 10 S&H foreign. Svanholm Research 
Laboratories, 1604 Elson Street, Adelpi, MD, 
20783. http://n3rf.home.netcom.com Contact 
Johan Svanholm at N3RFeearthlink.net. 

Services: 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: JFRADI0eaol.com. 

Services: Professional restorations for all TUBE 
TYPE antique table radios, floor model consoles, 
cathedrals, tombstones, battery sets, communica-
tion receivers and music amplifiers. Complete 
overhauls to factory specifications. Lacquer 
sprayed, hand rubbed cabinet refinishing. 
Reasonable rates. Free estimates. UPS, USPS, 
FEDEX, TRUCK shipments accepted. Four year 
warranty on new parts. Over 350 antique radios 
for sale. Bob Eslinger/KR1U, Antique Radio 
Restoration and Repair, 20 Gary School Road, 
Pomfret, CT. 06259. Hrs. 10 a.m. to 4 p.m. 
Wednesday - Saturday (860) 928-2628. 
Email bobeoldradiodoc.com or visit 
www.oldradiodoc.com. 

Visit the Message Board at each MAARC meet 
for trade/want/need/sell/buy messages. 

(Neutrodyne, continued from page 13) 

QUESTIONS. 

No. 1. What is the principle source of trouble in radio 
frequency circuits? 

No. 2. How does the Neutrodyne system overcome these 
troubles? 

No. 3. Tell the difference between Figures 7 
and 8. 

No. 4. Name six ways for coupling between 
the circuits for a Neutrodyne receiver. 

No. 5. How is the over-all neutralization ad-
justment made for the third condenser 
C" in Figure 12? 

No. 6. What final test can be applied to the 
receiver to prove that the circuit is 
complete? 

No. 7. What precaution must be taken in placing the 
neutroformers on the panel. 

No. 8. Show by diagram how a buzzer circuit may be 
used for neutralization of the receiver. 

No. 9. How many rheostats are used and what tubes does 
each rheostat control? 

No. 10. Draw a diagram of a 5 tube Neutrodyne Circuit 
and mark the parts with the proper names. 
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Mid-Atlantic Antique Radio Club 

c/o Steve McAlister 

3903 Norwalk Place 
Bowie, MD 20716-1047 
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MAAR_G yot/tr act Le vOl r! 
June 14 - 16 RADIOACTIVITY 2012 at the Sheraton Washington North Hotel. This 

year's theme is radio and TV correspondence courses and schools. 
See March or April issue for details. Map on page 2. 

Sun., July 15 MAARC meeting at the Davidsonville Family Recreation Center. 
Tailgating at 11:30, meeting at 1:30. 
Speaker: Ken Mellgren on the role of the Associated Press in radio. 
Display table radio year = 1950 

Sun., August 19 MAARC meeting at the Davidsonville Family Recreation Center. 
Tailgating at 11:30, meeting at 1:30. 
Speaker: Kennan Ellerbe on Modern Radio Station Operations. 
Display table radio year = 1951 

Sun., September 16 MAARC meeting at the Davidsonville Family Recreation Center. 
Tailgating at 11:30, meeting at 1:30. 
Speaker: Brian Belanger on the Crosley Museum in Florida. 
Display table radio year = 1952 

Sun., October 21 Radio FallFest at the Davidsonville Family Recreation Center. Gates 
open at 7 a.m. Hams and audiophiles are especially welcomed! 
Huge auction starting mid-day, depending on weather. 

Visit www.MAARC.org for information about the club. 

Visit www.NCRTV.org for information about the National Capital Radio and Television Museum 

Visit www.ARRL.org for information on upcoming amateur radio hamfests. 




