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Wartime Television 
BY ED LYON 

In this country, commercial television got a late start relative to that in Europe, where they 
had the advantage of Farnsworth 's inventions. RCA generally thwarted his advancement 
of the Image Dissector camera tube here. But after the 1939 World Fair showing of RCA 
(anti-Farnsworth) television, things progressed fairly rapidly, only to be stopped short in 
1941-42 upon our entry into the war. That was commercial television. But television found 
wartime application, and saw the reluctant joining of RCA and Farnsworth technologies. 

Tn 1941, British television engineers working with 
Idle RAF were developing a microwave radar for 
Halifax and Stirling bombers to enable them to find 
targets in France and Germany at night. This was the 
H2S system, nicknamed Home, Sweet Home. It was 
effective in finding major landmarks, like cities, 
rivers, and built-up artifacts like large rail yards, but 
the U.S. Army Air Corps (USAAC) didn't like its lack 
of precision. The basic issue here was that the 
USAAC strategic policy was to target war production 
factories, military installations, refineries, and other 
specific war-related objectives, in what was called 
"precision bombing," while RAF Bomber Command 
thought "area bombing" would have a more telling 
effect on the general outcome of the war. The Signal 
Corps and the Aircraft Research Laboratory (part of 
the Air Corps) collaborated in converting the H2S into 
a microwave bombing radar, the H2X, with much 
better resolution, in an attempt to achieve more 
precise targeting at night and in weather. This radar 

operated on a wavelength of 3 centimeters, while the 
H2S was on 10 centimeters wavelength. 

But one of the problems facing all bombers over 
Germany was flak. Even when the bombing plan was 
complex, calling for feints and deceptive flight paths, 
throwing Goering's fighter planes off course and out 
of the action, flak still took its toll of bombers and 
crews. Anticipating the loss of bomber aircraft to 
flak, as was clearly seen in the Battle of Britain, the 
USAAC began, in mid- 1941, to develop a standoff 
weapon, the AZON bomb. The acronym AZON stood 
for AZimuth ONly. This bomb would have radio-
controlled rudders and could be guided to its target 
by a bomber crew member operating a little joy-stick-
equipped controller and transmitter. The idea, of 
course, was to keep the bomber well out of range of 
the flak batteries. 

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

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

Subscription to Radio Age begins with the next available issue 
after the membership application and dues are received. Dues 
are 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. 
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New Hope Seventh Day Adventist Church 
15121 McKnew Road 
Burtonsville, MD 
(McKnew Road is 1.5 miles west of I-95 
and 3/4 mile east of US 29.) 
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(Continued from page I) 
This system was very much like Germany's Henschel 
293-family of guided bombs or their "Fritz-X" bomb. 
A significant problem facing the bomb controller was 
that he often lost visual track of the bomb and 
couldn't tell where to aim it. This was especially 
serious in cloud cover or if flak bursts or smoke 
obscured the view downward. Colored-smoke 
generators and flashing lights were put on the bombs' 
tails without much success. 

RCA, Hazeltine, and Philco had been working 
separately on the radio control portion of the AZON 
system. In a series of February 1943 meetings with 
the Air Corps, the problem of following the bomb's 
flight visually was brought up, and it occurred to 
RCA engineers that television might help. They 
reasoned that a TV camera in the nose of the bomb, 
transmitting its picture to a receiver in the bomber, 
would place the pilot's eyes in the bomb, so to speak. 
Germany was trying the very same thing in the 
Henschel bombs. In Japan, they cut through all the 
technological red tape and put the actual pilot (one 
with suicidal tendencies) in their Baka bomb. RCA's 
main problem was miniaturizing and ruggedizing the 
television system. Had RCA been made aware of the 
proximity fuze programs in America, many of these 
problems would never have cropped up. 

RCA had worked on an earlier Signal Corps project 
in 1940, in which they had come up with a portable 
television transmitter and receiver, called "Jeep." It 
was built to commercial television standards, such as 
they were at that time, but the military showed 
interest, so it was militarized and made rugged. This 
television system was to be used in surveillance of a 
forward position where sniper activity would have 
endangered human surveillance troops. But Jeep 
weighed about 80 pounds, and anything put in an 
aircraft and its bomb would have to be pared down 
significantly. A crash program was started in RCA at 
March 1941. 

The result of this development was the SCR-549-T1 
and SCR-550-T1 transmitter and receiver, 
respectively. The prototype transmitter included a 
monitor unit, not intended for actual bomb 
installations but only in development trials where the 
transmitter was mounted in a manned aircraft. The 
first trials had the camera in the nose of a USAAC 
B-18 "Dumbo" bomber, with the monitor located 
back in a blacked-out compartment in the waist of the 
aircraft. There, an operator, intent on aiming the 

aircraft to a test target, called out rudder-only 
directional instructions to the pilot. The aircraft was 
simply gliding at this point, with the engines cut back 
to idle. The pilot kept the nose down somewhat to 
maintain airspeed, trying to simulate a bomb drop. 
On the television receiver operator's commands, the 
pilot responded, that is, until the last minute, when he 
pulled the aircraft away to safety. 

But this was not a full television system, since the 
camera's raster generator was wired to the monitor in 
the rear of the aircraft, and nothing could get "out-of-
sync." There was no radiated signal, either, and no 
television receiver, so that the system never 
experienced interference, signal fading, and 
frequency drift, all problems that would plague the 
real system later. 

Both the pilots and television operators hated the tests 
using the Dumbo bomber. The pilots didn't like being 
told what to do, and they didn't like the way the plane 
responded to simulated rudder-only directional 
control. In a bomb, rudder control resulted in flat 
turns, that is, turns without banking (roll) effects of 
any magnitude, and to simulate this type of control in 
an aircraft, the pilot had to apply, say, right rudder 
simultaneously with left aileron control to obtain the 
same sort of flat turn. It threw the pilot from side to 
side, and invariably made the monitor operator 
airsick. Later bomb designs abandoned the use of the 
usual bomb fins alone, and used, instead, a 
rudimentary wing and tail assembly, more like an 
aircraft. The view of the GB-4 bomb shown in Fig. 1 

(Continued on page 5) 
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Project Castor 

In a related series of projects (one of which was called Castor), some of the SCR-549 
television transmitters and cameras were put in 
the noses of B- 17F bomber aircraft, with the 
SCR-550 receiving half of the system installed in 
the radio operator's compartment of other B-
17Fs. The former bombers were destined to be 
unmanned drones, packed to the gunwales with 
Torpex (a very powerful British explosive), fuzed 
to explode when the aircraft was severely jostled 
(i.e., crashed). The latter B-17Fs were the control 
planes, where pilots, operating in the radio 
compartments, "flew" the Torpex-filled planes 

from a safe distance, watching the approach to 
the target via TV. 

The B- 17F was found 
to be a bit tricky to take 
off while unmanned, 
especially when so 
heavily loaded (over 
22,000 pounds of 
Torpex), as any mistake 
might create a huge 
crater somewhere in 
Britain. So a pilot and 
autopilot engineer were 
needed to take off, 
stabilize and engage the 
radio- controlled 
autopilot, and set the 
fuzing and arming 
circuits, in that order, 
and then bail out. The 
order of these things 
was important, since 
setting the autopilot ON 
often caused the plane 
to lurch violently. 

Apparently Joe 
Kennedy (JFK's older 
brother) got things done 
in some other order, 
like maybe he and his 
engineer set the fuzing 
and arming before 

The B-17 " Roadster" cockpit. 

engaging the autopilot, because their bomber 
exploded spectacularly before they could bail 
out. 

These particular B-17Fs were called "Roadsters," 
since they didn't have full canopies over the 
pilot's cockpit—just a windscreen, as shown in 
the top picture below. They also had television 
transmitting antennas on their tails ( below, 
bottom image) while the receiving planes had 
identical television antennas on their noses. 

These bomber pairs were part of a scheme to 
destroy the German submarine pens and rocket 

assembly factories 
along the German 
and French coasts. 
These facilities 
were made of 
12- foot- thick 
concrete, and 
ordinary bombing 
simply created an 
annoying dust 
problem on the 
ground above the 
pens. 

Tail of Castor aircraft 
antenna. 

showing TV transmitting 
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The British 
approach to 
bombing these 
pens was to use 
specially stripped 
Lancaster bombers 
carrying single 
12,000- pound 
armor- piercing 
bombs. Hitting the 
actual pen was 
their main problem. 

By the way, Project 
Castor was not a 
success, either.• 
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Figure 1. GB-4 glide bomb, with TV camera pod 
mounted on bottom 

(Continued from page 3) 

shows this configuration. 

Then came several test flights with manned and 
unmanned Culver PQ-8 drone aircraft, as the 
"bomb," and an accompanying bomber carrying the 
television receiver and "bomb" pilot. In the single-
engine PQ-8 aircraft, the television camera had to be 
mounted on the side of the fuselage and therefore had 
to view its scene through the propeller arc, as can be 
seen in Fig. 2. This resulted in the video signals 
becoming chopped by the rotating propeller. This 
caused stroboscopic flickering of the picture, but 
worse, created severe picture instability in the 
receiver, as the chopping of the video interfered with 
the sync signals. The carrier frequency in these trials 
was 100 MHz. 

The RCA engineers shrugged off the sync jitter, 
reasoning that when installed in an actual bomb they 
wouldn't have propeller problems. But the sync 
instability was not caused only by the propeller, but 
also by microphonics in the tubes caused by 
vibration. Later, when the unmanned trials (termed 
NOLO, for "no live operator") of the Culver plane 
were tried, the engine was shut down when the plane 
got to its peak altitude (about 4000 feet above the 

Figure 2. Culver PQ-8 drone aircraft, with TV camera 
mounted on side of fuselage. 

ground). This stopped the interference from the 
propeller (and, they hoped to get lucky and not have a 
propeller blade stopped right in front of the camera 
lens). 

The operator, flying overhead in a Douglas B-23 
bomber, guided the gliding PQ-8 to a well-marked 
target in the desert. Vibration remained a problem in 
the bomber-borne receiver system and in the bomb's 
camera as long as the camera was physically mounted 
on an aircraft. It made RCA engineers realize that the 
corner-cutting they applied for the sake of 
miniaturizing the system, aimed at simplifying it 
relative to what they had been trying to get the Radio 
Manufacturers Association (RMA) to accept as 
television standards, was beginning to hurt the 
program. High-performance tubes that were 
susceptible to microphonics had to be replaced by 
multiple ruggedized tubes, and the weight and power 
penalties began to mount. A single-stage 6SH7 video 
amplifier had to be replaced with three stages of 6C5 
tubes, for example. Other shortcuts, like removing the 
dc level from the transmission, caused the sync signal 
to vary in strength with the contrast of the scene 
viewed. 

Later tests used improved circuitry in the transmitter 
and an image dissector camera tube. Some of the 
improvements included a whole new tube lineup, 
with liberal use of Western Electric 717As (later 
changed to 6AK5s) to combat vibration problems and 
limit the size of the transmitter. 

The transmitter and receiver units, with covers 
removed, can be seen in Figs. 3 and 4. RCA balked at 
the use of the image dissector and kept sneaking in 
improved models of their iconoscopes. The new 
transmitter (the —T3 model) was put on the 
Fleetwings PQ- 12A drone aircraft, in a camera pod 
mounted well outside the propeller arc, on one wing. 
These were the best tests to date, and the system soon 
went into limited production. As insurance, several 
modified Ercoupe aircraft were purchased and turned 
into drones, as backups for the sometimes-flaky 
PQ- 12s. These Ercoupes, not needed in the TV 
program, were later tested as the first aircraft to use 
JATO (jet-assisted take-off). 

Several B- 17F Flying Fortresses were outfitted with 
the television receiver half of the system, while the 
transmitter half was being stuffed into pods to be 
attached to AZON glide bombs. Up to this point, the 
AZONs were equipped with oil tanks and burner 
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Figure 3 ( top). SCR-549T3 transmitter, with camera on 
the left eid. 

Figure 4 (bottom). The SCR-550T3 television receiver, 
with its 7CP1 picture tube in the center. 

nozzles to make smoke trails, but these were removed 
for the SCR-549 installations. The camera was 
mounted in a sloping box under the bomb, aimed 
somewhat downward, as in Fig. 1, to allow for the 
slight angle-of-attack of the bomb as it glided to the 
target. One such bomb was hung from each wing, 
between the engines, on the B-17. A typical GB-4 
glide-bomb drop from a B-17 "mother-ship" can be 
seen in Fig. 5. 

The television-guided bomb project worked out fairly 
well, considering the poor television resolution of the 
system-440 lines and 30 frames per second. In 
Europe, they were not in time materially to affect the 
war. That is, American TV-guided bombs didn't help 
much. Germany's did work out better, mainly 
because they had rocket-propelled bombs, which had 

far better aerodynamics and actually flew. Ours 
mainly fell, and could be influenced a little by rudder 
control. The Germans destroyed the heart of the 
Italian Navy after it had surrendered to the Allies and 
had sailed to help the Allied invasion of Italy. 
German Henschel and Fritz-X guided bombs sunk 
several Italian warships, including the massive 
battleship Roma. 

These first German guided bombs were optically 
guided, by eyeball, but later battles near the beaches 
of Italy saw German use of wire transmission of 
television images and control signals as well as radio-
link TV guidance. The German guided bomb 
downfall was the intelligent use of jamming by the 
Allies, which cut the communications to and from the 
bombs. 

The American TV-guided GB-4 glide bombs found 
real use in the Burma Theater of the Pacific war in 
1944. There, B-24 Liberators were outfitted with the 
system. A typical view of the operator of the bomb 
flight control station in a bomber is shown in Fig. 6. 
The Liberators had the task of blowing the Japanese 
bridges along the railways that were carrying war 
material to the north toward Nanking, where they 
could then be sent via short boat trips across the sea 
to Japan. The American Navy's control of the Pacific 
had all but stopped the usual long-haul shipping from 
the south, so the Japanese resorted to the land route 
for transporting their war supplies. The British and 
American forces found cutting these transportation 
lines by retaking Burma and Thailand very tough 
going. So the answer was to cut the rail lines, namely 
the bridges, of which there were about 120 in 
number. They were very heavily protected by anti-
aircraft guns, and ordinary high-altitude bombing was 
very inaccurate. 

Figure 5. Rare photo of GB-4 drop from B- 17F 
bomber, with TV camera clearly seen on bottom. 
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After a few initial successful attacks using the 
GB-4/Liberator combinations, the Japanese caught on 
to the tactic and attacked the Liberator that was 
controlling the GB-4. This plane couldn't drop-and-
run like ordinary bombers but instead had to hang 
around until the bomb reached its target, perhaps 
three minutes, then maybe drop another. All this time, 
the flak got more intense. Japanese fighter planes also 
joined the fray, and caused the loss of several B-24s. 
The Japanese fighters knew enough to leave the 
American P-38 Lightning escorts alone, and to 
concentrate on the control bombers. 

To solve this problem, some of the SCR-550 
receivers and the bomb flight controllers were put 
into the "droop-snoot" compartments of modified 
P-38s. These fighters had been modified to carry a 
bombardier in the enlarged nose, in an attempt to 
attack the bridges from low altitude. But with the 
controller in the P-38, the Japanese were fooled, and 
a total of 17 bridges were blown by very accurate 
bombing using the combination of B-24 bomb 
carrier, P-38 controller, and GB-4 1000-pound 
bombs. 

So, if you thought that Desert Storm saw the first use 
of precision-guided weapons, think again. It was in 
1942 that the first American tests of such weapons 
started, and in 1943 and 1944, they were in 
operational use in Europe and in the Burma Theater. 
• 

Figure 6. Guided-bomb pilot following the course of 
the bomb by means of his television monitor. 

this. a happe camper; Or what? 

A fistful cf sandwich and a just-acquired Philco cathe-
dral—how good does the MAARC picnic get? 

Another happy camper at the October 14 MAARC 
picnic, Ken Mellor-en, closes a deal in the flea market. 

In lieu of the regular meeting in October, MAARC 1 held its annual "picnic" meet. The weather was 
fine, the food was plentiful, good, and reasonably 
priced, and the flea market was lively. There was a 
HUGE auction, which included some 241 lots of ra-
dios and parts from Curt Marshall's collection. There 
were 51 tailgaters in the flea market, and about 85 
stalwarts stayed for the auction—and took home tons 
of stuff. Details will be in next month's Radio Age.M 
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My Trip to the Great North 
BY GEOFF SHEARER 

T recently had to travel to Minneapolis on business, 
1 and it was one of the few times that I looked 
forward to the opportunity, because I wanted to visit 
with Alan Jesperson at Great Northern Antiques 
(GNA). His ad in Antique Radio Classified touts that 
it's easy access to his place from the airport, and his 
boast is accurate. I had no trouble finding his shop. 

Aside from the numerous radios available for sale, 
GNA also sports some antiques such as glassware. 
But, hey, I'm not there to look for glass. Alan had 
many Zenith consoles for sale, and I was fortunate 
enough to drop in right after he received a Zenith 
Stratosphere cabinet that had to be delivered to a 
customer. I asked Alan if he had a Stratosphere in his 
own collection (because we know he's the Zenith 
Man) and his response surprised me: "Are you 
kidding, my wife wouldn't let me spend that much on 
a radio!" I HAD to laugh—I've been there. [We all 
have. Ed.] 

Alan had a Stratosphere chassis on the worktable and 
showed me a Stratosphere dial face he had contracted 
to have made. It is made up of five pieces of glass, 
individually etched and colored, and was absolutely 
gorgeous. And it wasn't cheap! It was identical to the 
original, and I was impressed. Alan also showed me 
some of his knob stock, and I ended up buying two 
repro Emerson Snow White acorn knobs. I compared 
them to the original when I got home, and they're 
perfect and made from walnut. 

In addition to consoles, there were numerous table 
sets, and not all of it was Zenith. I bought a little 
crystal set and a Zaney-Gill cabinet (yes, I'm looking 
for another chassis). I bought two shirts, one that has 
the Zenith shutter dial with green "eye;" the other has 
the emboldened lettering "Dare To Be Okey Dokey." I 
asked Allan about that phrase and it turns out to be his 
band's motto. Yes, he plays in a bluegrass band and 
has been part of it for 20+ years. He even has CDs of 
his group. I suggested to him in an email that he keep 
a CD player in the store so customers can hear the 
music and decide to buy. We'll see if he takes me up 
on that... 

After a little "hanging around," I got invited to visit 

the basement. Holy smokes! He's got console stacked 
on top of console and chassis all over the place. There 
must have been twenty Scott chassis lying around 
disembodied from their cabinets. Zenith escutcheons 
hung from numerous nail heads, and parts abounded. 
It looked almost as bad as Ed Lyon's basement as far 
as tight space was concerned. It was in these recesses 
in the bowels of the earth that I found the Zaney-Gill 
cabinet. 

Anyway, I next was invited to the garage. It sits out 
back behind the shop and is double padlocked. When 
Alan opened the double door, I thought the stuff was 
going to fall over on top of me because it was packed 
tight. This is Alan's "stuff" storage. At a glance, I was 
unable to detect any "high end" equipment, but who 
knows, there could be a treasure in there under 
everything. 

In all, it was a great experience, and I highly 
recommend his establishment. It's a very easy 
commute from the airport and fun "treasure hunting." 
And on to my next Minneapolis area experience... 

When I travel to distant lands (Kansas City, Atlanta, 
etc.), I check the yellow pages for antique shops. I 
normally try to do the malls because their variety is 
better than specialty shops (like, who wants to spend 
time looking at dolls and clothes?). Well, one specialty 
shop caught my eye; "Amateur & Antique Radio 
Consignment Center." Now that sounds interesting. I 
called the proprietor and found out they were open. 
When I arrived, I was greeted by Paul March. The 
place was abuzz with business, and at first I thought I 
walked in on a ham meeting. Paul had all sorts of 
radios and equipment for sale. From dial lights and 
capacitors to ham gear and test equipment. It reminded 
me of Electronic Surplus in Albuquerque. He did have 
table radios and tubes for sale too. Also, I was allowed 
to peek into the "repair room" to see if anything struck 
my fancy, but there wasn't anything I needed. Both 
Paul and Alan had a plethora of transistor Zenith 
Trans-Oceanics. Paul had 16-17 and Alan 20+. 
They're in various conditions of operability, and I 
wonder if they'd be willing to donate these sets to 
missionaries abroad who need radios to bring in 
"home." Now, wouldn't that make for a great story!• 
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Silverione Cathodic%I/ 
BY ED LYON 

Almost twenty years ago, my wife and I were 
going through a phase of radio collecting in 

which we searched out interesting cathedral (or 
mantel) sets. I had already obtained the main Philco 
models I liked, like the 20, 60, 70, 80, and 90, and my 
wife was looking for some miniature cathedrals from 
the West Coast, like the Peter Pan models. After a 
swap meet in Pennsylvania, we traveled over to 
Adamstown to see what we could find at Renninger's 
or the other shops along the Adamstown-to-Lancaster 
road. At one of the outdoor flea markets in 
Adamstown we found a grouping of three Silvertone 
cathedrals. One was a fine-looking big set, the 
"Allwave" model, made by Colonial. The other two 
(Fig. 1) were also in beautiful condition and seemed to 
be identical. 

Well, almost identical. The knobs differed, very 
slightly, but the real differences showed up as I looked 
around to the rear of the radios. One was a battery-
operated, or farm set, while the other used "socket 
power." The speakers were entirely different from 
each other, the socket-power set having a big 
electrodynamic speaker, while the battery set had an 
equally big horse-shoe magnetic type, made by RCA. 
The battery set was marked Model 1291, and the 
socket-power set was a Model 115. Neither model 

And at right is the battery-
powered Model 1291—a 
virtual twin of the Model 115. 

showed up in Rider. 

But another cryptic marking on the nomenclature 
plates of both sets said "COL." That meant these sets 
were made by Colonial. A search through the Colonial 
section of Rider showed several models that 
resembled these two radios, like the Model 38 (ac) and 
the Model 40 or 43 (battery). Both radios had similar 
functional circuits but with different tubes, of course. 
Both were TRF sets with screen-grid tubes as RF 
amplifiers, detector, and power audio stage. Here, they 
differed, as the battery set, with its single type 31 
power triode, was calculated to be easy on batteries, 
whereas the ac set let it all hang out, and went with 
push-pull 45s in the output. 

Both radios show signs of typical Colonial mechanical 
complexity. The variable condensers (3-gang) are 
straightforward enough, but the volume control—well, 
that's another story. The volume control shaft is 
fastened to a mechanical lever arrangement that 
changes the coupling in the antenna and RF 
transformers. All of them at once! This lever has a 
spring that returns the coils to their rest position as the 
volume knob is returned to the low end. This is a sort 
of anti-backlash scheme. The spring and lever 
arrangement can be seen in Fig. 2. It had to have been 
a scheme to dodge patents, because it seems to be so 
darned expensive and complicated a way to change the 

volume. 

Figure 1. At left is the AC-
powered Sears Model 115 
cathedral radio. 

The ac set ( 115) had an unusual way to 
feed the push-pull output stage. It used a 
center-tapped audio choke to feed the 
grids of the two 45s, with capacitor 
coupling of the first grid from the power 
detector stage. These push-pull 45s 
operate a huge dynamic speaker whose 
high-resistance field coil is energized by 
bleeding off the B+ supply—B+ to 
chassis. Then there is a B+ choke, too, 
for filtering the rest of the hum from the 
supply. 

But that RCA speaker in the battery set 
was interesting. It had a very large 
horseshoe magnet that they had to 
mount diagonally to get it in the cabinet, 
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as can be seen in Fig. 3. Looks like they were trying 
everything possible to get performance out of a radio 
that drew only a few milliamperes of plate current 
from those precious B-batteries. 

The battery set also had a neat little metal box affair 
on the top of the chassis to hold the C-battery. 
Typically, C batteries lasted about two to three years, 
because virtually no current was drawn through them. 
Thus they could be chassis-mounted and likely 
forgotten by the radio owner. Forgotten, that is, until 
the sound gradually got mushy, and the B-battery 
didn't seem to last as long as usual. 

Sears sold some low-priced radios, but these two 
beauties are taking a place of honor in my collection. 
I used them for props when doing that hour-long TV 
piece on Fairfax cable about three years ago. I got a 
few offers for them right after the first airing. I think I 
paid about 75 bucks apiece for them, at a time when 
Philco 90s were going for $ 150.3 

Figure 2. The spring and lever assembly on the Model 
1291, which is identical to that on the 115. 

Figure 3. The speaker in the Model 1291 battery set. 
Note the wide horseshoe magnet spanning the entire 
width of the speaker. 

Autovoix Speaker. 

Hey, Ace. Didja Know...? 

BY ED LYON 

Floyd Paul recognizes 
1' that such a brand exists, 
and Ed Bell, well known 
collector in Raleigh, North 
Carolina, has the driver for 
one, but did you know that 
there was a speaker made in 
Baltimore? The brand name 
is Autovoix, and here is a 
picture of one—a complete, 
working one. It was found, in 
many small pieces, but all the 
pieces, in a big box of veneer, 
cabinet wood, and hardware, 
in a basement in Washington, 
DC, about ten years ago. The 
nameplate on the top of the 
base got my attention 
immediately, as I had never 
seen a speaker made in our 
area. 

Then, more carefully picking through the rest of the box lot, 
I found the base sides, and then the bottom, complete with 
its driver and output transformer. The output transformer is 
a real hum-dinger. The core is made of about 30 pieces of 
straight baling wire, each about 3 inches long, bundled 
together with a piece of tape. The windings are laid directly 
on the taped bundle of iron wires. I tried to measure the 
turns ratio using a signal generator, and it indicates that the 
primary has about four times the number of turns as the 
secondary, at least at 800 Hz. I think the leakage reactance 
must be horrendous, with that open magnetic circuit, so the 
measurement is only approximate. 

The speaker does sound pretty good—well, for a little horn, 
that is. A bit tinny, but then it's only a straight tin horn. The 
driver is an earphone type, with a threaded pipe outlet, into 
which the horn stem screws. I had to try several trial 
angular positions for the driver before I got it right, that is, 
the horn aimed straight ahead when screwed down tightly. 

But, say, Ace, it's made in Bawlamer.• 
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Three-Letter Call Signs 

Most of the treasured three-letter call 
signs of broadcast stations were once 
owned by ships. During the first 
several years of the first World War, 
the United States commandeered all 
belligerents' ships that ventured into 

our ports. When we entered the fighting in 1917, 
those ships that were owned by Germany or any of 
her allies were taken by the US for our own use. 
They were given call signs, mostly three-letter calls, 
starting with either W or K. Originally W calls were 
for ships in the Pacific, and Ks were for Atlantic 
ships, but the opening of the Panama Canal made all 
that irrelevant, and the ships got either Ks or Ws, 
with equal abandon. It wasn't until the repatriation 
of these ships that the call signs were released for 
use by other radio stations, and just in time. 

For it was now 1921, and broadcasting was about to 
explode on the scene. So we have WRC, the anchor 
of RCA's NBC network in the nation's capital, 
whose call was chosen because of the connection 
with RCA, but which had to be released from the 
SS Silverado first. Even the famous Sears, Roebuck 
station, WLS, signifying the "World's Largest 
Store," got its call sign from the US Shipping Board 
ship President Arthur. And those Californians who 
claim that their San Jose station KQW was 
broadcasting back in the teens should know that 
KQW was the call sign of the France-Canadian 
Steamship Company's SS Dorothy Palmer as late as 
1921.M 

Speaker Restoration Tip 

Collectors of Scott and other high-end radios with 
multiple speakers should make sure the speakers are 
phased together before pronouncing the radio 
"restored." That is, the cones should all move in the 
same direction simultaneously. One easy way to see 
if they are phased together is to run a signal 
generator tone of about 400 Hz through the system 
and listen to the tone coming from the speakers. Set 
the volume low, get up close to the front of the 
speaker board, and move one ear across the area in 

u'ts 

front of the speakers. There should be no nulls or 
dropouts in the volume of the tone. If there are 
nulls, it means one of the speakers is reversed. This 
is important in stereo audio system, tool' 

Bet Heloise Hasn't Heard of This One! 

Old fashioned brown or black cotton shoelaces 
make good loom coverings for cables of wires used 
on old battery sets and three-dialers. The laces come 
in various lengths to as long as 6 feet. They are of 
tubular construction, and when the metal tip is cut 
off, the lace can be opened up like a piece of 
spaghetti tubing. A stiff wire run through the lace 
can be used to pull the cable of wires through. Then 
spread the threads to make a hole in the lace about 
6" from the end, and run the cable through the hole, 
tying the 6" end around the cable.• 

Research Resources 

While researching the Sears, Roebuck Silvertone 
radios featured in a short article in this issue, the 
author noted that these models did not show up in 
Rider or the Mallory books. Further, the Colonial 
radios that most nearly resembled the Sears radios 
were poorly organized in Rider. Then the author 
stumbled across a National Union book that 
resembled Rider Volume I. It resembled it, but only 
superficially. The National Union book contained 
many radios not found in Rider, and the schematic 
diagrams of radios common to both books were 
slightly different in the National Union book. So 
perhaps the National Union volumes are a bit 
different from the original Rider volumes.• 

Tube Fine Points 

Those restorers of the electronics chassis of old 
radios should note that glass GT versions of 6SA7 
(and 12SA7) tubes are really different from the 
metal equivalents. The metal tubes have the 
suppressor grid tied to pin 1, along with the metal 
shell itself. The GT tubes have the suppressor tied to 
the cathode. With cathode bias, they behave 
differently.• 

(Continued on page 14) 
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The Catalin Corner-58 

The Youngeol Cotolin Rodio? 

BY ED LYON 

Many collectors have experienced the initial rush 
upon finding what seems to be a rare radio, and then 
the sinking feeling as they realize that the radio is not 
just rare, but unique—and fake. Here is a radio that is 
real—and strange—because it is a Catalin, but made 
in 1948 or 1949, well after the main wave of Catalins. 
Could this be the last model Catalin made? 

Radios made of cast phenolic plastic made their 
debut in 1937 and reached a peak in variety and 

quantity built just as the Second World War started. 
After the war, elevated labor costs made these radios 
too costly to manufacture, and all sorts of labor-saving 
schemes were tried to maintain them as attractions to a 
manufacturer's line of table radios, but in vain. For 
example, prior to the boost in labor costs brought on 
by war production, the finishing of Catalin radio 
cabinets, even complex models, was not the governing 
factor in pricing the radio, but after the war, those 
cabinet-finalizing steps, representing the bulk of the 
overall man-hours spent on the radio, were carefully 
watched by time-keepers. 

Perhaps the reader can remember the steps in the 
manufacture of Catalin-type phenolic cabinets from 
earlier "Catalin Corner" articles, but then again, 
perhaps not. It has been many years since the last such 
article. Briefly, as soon as the radio cabinet was cast, 
by pouring hot liquid phenolic resin into a mold made 
of lead, the mold, along with hundreds more just like 
it, was wheeled into an oven for a four- to six-day cure 
at 175 degrees F. The radio cabinet was face-up in this 
process, and the cabinet-front was quite thick, it being 
the top surface of the liquid phenolic. Because pouring 
the liquid resin was done by hand from a big steel 
sauce-pan, using only the worker's eyeballs to gauge 
the amount poured, some cabinets ended up with 
thicker faces than others. But whatever the face 
thickness, after the oven-cure the lead mold had to be 
forcibly ripped off the cabinet and tossed into the lead 
cauldron for re-melting. This left the cabinet in its raw 
form, with a too-thick, perfectly flat front panel, or 
face. 

At this point the cabinet was shipped from the Catalin 

Corporation to a finishing company, and the most 
popular one was Plastic Turning Company, 
Leominster, Massachusetts. From drawings of the 
finished cabinet, Plastic Turning workers machined 
the front of the cabinet and then polished it. The 
machining required many man-hours, and here was the 
cost-driver. Sometimes mistakes happened: a common 
one was the worker losing his grip on a radio cabinet 
as the abrasive grille-slitting saws did their work. 
These multiple-wheel abrasive blades cut and polished 
the speaker grille slits, all at once. A slight twist of the 
cabinet would cause the grille bars to rip out or 
otherwise be disfigured. 

Before the war, when the labor costs were low, such a 
damaged cabinet would be tossed into the scrap pile. 
But after the war, the cabinet was considered more 
precious, representing more labor investment, and the 
damaged cabinet was sent to a special shop where the 
speaker grille area was cut out and an attractive 
contrasting-color grille was inserted. This labor-
recovery scheme was the origin of all those very 
desirable "insert-grille" post-war Catalins like the 
more expensive Fada Bullets. And it is also the reason 
why we never see insert-grilles in pre-war radios. 
Never. Except fakes, of course. 

Despite postwar improvements in most manufacturing 
methods, the basic Catalin manufacturing processes 
never went away, and the costs kept rising, while the 
costs of producing other types of plastics came down. 
The competition by other bright but cheap plastics like 
Plaskon and the sytrenes made Catalin-type plastics 
seem like "just another bright color" and certainly not 
worth the extra cost inherent in their manufacture. As 
a result, Catalin radios after late 1946 just disappeared 
from the product line. By 1948, there were none made. 

So, when I first saw the radio shown in Fig. 1, I 
thought it was a rather unattractive DeWald A502 
from 1946. Unattractive because the really nice A502s 
have cast phenolic louvered grilles, not coarse post-
war grille-cloth. On the other hand, it did have nice 
color, and it was without any scratches or breaks. But, 
wait—what was that decal saying? "DeWald Wireless 
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FM Tuner." Then I saw the dial-88-108 MHz—why, 
this radio was made after the FM band was kicked 
upstairs! And the price was right, so I bought it. It had 
a solid back cover made of pressed-board, having the 
power line-cord and two pairs of wires (one red-and-
orange, the other green and brown) protruding. Green 
and brown might be ground and antenna? Nope, the 
antenna leads were the twisted pair (orange and red), 
obviously for an FM dipole. On the bottom of the 
cabinet was a nice clean label stating the model was a 
B612. 

Curiosity is a fierce force, so I removed the back, even 
before I got the 
radio home. 
Hmmm, six 
tubes, and no 
speaker—and 
the brown and 
green wires 
disappeared 
under the 
chassis. The red 
and orange 
wires, twisted 
together into 
a cheap 
transmission 
line, comprised 
the antenna 
feeder for the 
FM input. The 
ends of these 
wires spread out 
to form a small 
dipole antenna. 
There was a 
hole in the front baffle for a speaker, but there had 
never been one there. The six tubes included a 12AT7, 
which was so new it doesn't show up in the 1947 RCA 
tube manual, and an old-fashioned octal 12SA7. What 
a contrast! 

So this was one of those FM-to-AM converters, made 
to operate through a standard AM radio. The 12AT7 
had been developed as a VHF twin triode, and here it 
probably served as the converter and local oscillator to 
down-convert the incoming FM signal to the new FM 
standard 10.7 MHz IF. Then two 12BA6s were likely 
used as IF amplifiers and/or limiters, feeding a 12AL5 
FM demodulator. At this point I wasn't sure whether it 
was an Armstrong discriminator or one of those RCA 
ratio detectors. I had never seen a DeWald FM set 
before, so I didn't know which way DeWald leaned. 

(RCA's utter contempt for anything they might have to 
pay for, like E.H. Armstrong's FM detector circuit, the 
so-called Armstrong [Foster-Seeley] discriminator, 
prompted them to use a different FM detector circuit, 
the ratio detector. One advantage of the ratio detector, 
in RCA's advertisements, at least, was that this 
detector didn't require a limiter ahead of it to become 
immune to AM interfering signals, like lightning 
static. The Foster-Seeley circuit did require such a 
limiter.) Finally, the venerable 12SA7 must be used to 
re-convert the audio signal to the broadcast band. Why 
not use a 12BE6 here, to stay with the miniature tube 
lineup? Well, the 12SA7 is shielded and was plentiful 

at the time. 

Figure 1. DeWald B612 radio. Note dial. 

I re-capped the 
radio as soon as 
I got the thing 
home, and tried 
it out, playing it 
through an 
old Clearcut 
cathedral radio 
that happened to 
be very close at 
hand. (I had 
bought the 
empty Clearcut 
cabinet, in mint 
condition, at an 
antique mall for 
next to nothing, 
and Steve 
Snyderman had 
bought a 
Clearcut radio, 
complete, but 

with a basket-case cabinet, equally cheap, and we did 
some mutual business. I had just recapped the Clearcut 
chassis and installed it in its new cabinet when this 
DeWald project dropped in.) 

No luck; the Clearcut's dial was fruitlessly scanned for 
some sort of hiss or signal. I knew it might be tough, 
simultaneously, to find both an FM station on the 
DeWald dial and the converter signal on the AM dial 
of the cathedral radio. But the FM converter should 
make some hissing noise even if there is no signal 
being received. That is, if the FM converter's limiter is 
really working. So I concentrated on finding the AM 
conversion signal on the Clearcut radio's dial. Not 
there. 

On the back of the DeWald, I found a screwdriver 

Radio Age • November 2001 LaclioActivitv 21)C2 is in May 2002. page 13 



adjustment that I presumed 
was to set the AM re-
conversion signal 
frequency to a clear spot 
on the AM dial. I adjusted 
it a little, searched the dial 
again, and found the hiss, 
way down near 550 kHz. 
Further adjustment of the 
frequency control screw 
could bring the output 
signal up to about 750 kHz 
on the dial, but no farther. 
Well, time to break out 
Sams or Rider. Was this 
right, or was my AM 
converter somewhat out of 
adjustment? Rider 19-3 
confirmed that 500-750 
kHz was the output 
frequency band, limited to 
the lower reaches of the broadcast band, presumably 
because down there was the location of all the "class 
C" stations, sporting low power, and offering less 
threat of interference with your converted FM 
program. 

I tuned in WGMS (103.5) on the DeWald and let the 
set warm up, just to see how badly it drifted. Pretty 
bad. I guess we've gotten spoiled by the automatic 
frequency control systems on all modem FM radios, 
because this DeWald required constant attention for 
the first half hour while it stabilized itself in 
temperature. 

Oh, what were the brown and green wires for, you 
ask? The brown one connected to the plate of the 
12SA7 re-converter tube, via a mica condenser. 
Obviously this wire was to be extended as needed to 
make a more efficient AM transmitting antenna. The 
green wire connected to the power line, via another 
mica condenser. This offered several possibilities, 
such as using the power line as the AM broadcasting 
antenna, thus creating "wired wireless." To do this one 
would connect the brown and green wires together. 
The DeWald would then convert FM broadcasts to 
AM, able to be picked up on any AM radio in the 
house. On the other hand, if the FM stations were 
quite distant, one could use the power line as an FM 
antenna by connecting the green wire to the red wire 
instead. The DeWald would then pick up more distant 
FM stations but would play them only through a 
nearby AM radio. Rider advises this latter method is 
what was intended. 

Figure 2. The name decal on the DeWald B612 tells what it is. 

I have my B612 sitting alongside my DeWald A502, 
and one plays through the other, just as DeWald 
intended.B 

(Continued from page 11) 

More -no( bits 

Tube Substitution 

Older all-wave superhet sets, like some of the early 
Scotts and Silver-Marshalls, used type 27 tubes as 
local oscillators. These tubes sometimes quit 
oscillating or drop their oscillation amplitudes 
significantly on higher-frequency bands, and most 
restorers then begin to do things like change the plate 
voltage, change the grid leak resistor size, or other 
circuit modifications to cure the problem. An easy fix 
is to use a type 56 instead of the 27. A slight 
adjustment of the trimmer condenser will make the 
tracking right, and the new tube will work well. 

I had to work on an RCA Victor R-32 radio that had a 
high level of hum. It was traced to the detector and 
first audio tubes, a 27 and a 26, respectively. I 
replaced both tubes with type 56s, using the 2.5-volt 
wiring for the old 27 to feed both heaters. The 56 is a 
far superior tube, and produced no hum. For the 
restoration purist, though, getting rid of hum in an 
R-32, while retaining the original tube lineup, is a 
tough job. The hum is worse at low audio levelsil 
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Ads are free of charge to club members. Please. one ad per member per month. 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

SALE: PACO RF signal generator, 
Model G-30 (manual, no leads), 
$30.00; PACO oscilloscope, Model 
S-50 (leads, no manual). $35.00; 
Premier signal generator, Model 570 
(manual no leads), $30.00; Senco 
"Mighty Mite II" tube checker, TC-
114, $30.00; B/K 667 solid state tube 
checker, $30.00. Note: neither tube 
checker checks the old four and five 
prong tubes. Also: PACO VTVM, V-
70 , leads, no manual, $20.00; Rider 
Trouble Shooting Manual, vols. 10, 
12, 13, & 14, $ 15.00 ea. (all four 
$50.00); Modern Radio Servicing, by 
Alfred A. Ghiradi (First Edition). 
$22.50; Sams Dial Stringing Guide, 
DC-1 & DC-2, copies, both for 
$15.00; RCA tube manual RC-29, 
$10.00. All items plus postage. 
Stephen L Bonino, 107 Georgetown 
Road, Glassboro, New Jersey 08028, 
1-586-881-0244, email 
slbon@erols.com 

SALE: Many of your old time radio 
shows are available on tape cassettes. 
You select the shows you want and 
purchase them by the hour. Fast, 
friendly service. Send for our catalog 
listing over 5,700 shows arranged by 
category and title; only $2 postage 
and handling. Erstwhile Radio, PO 
Box 2284, Peabody, MA 01960. 

SALE: Knobs, Pushbuttons, and 
1941-42 Philco escutcheons 
(reproductions) are now available. 
Contact us for specific model 
numbers on escutcheons. Larry 
Bordonaro, Old Time Replications, 
5744 Tobias Avenue, Van Nuys, CA 
9 1 4 1 1 ; 8 1 8 - 7 8 6 - 2 5 0 ; 
oldtimerep@aol.com or 
www.antiqueradioknobs.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, Antique Radio Restoration 
and Repair, 20 Gary School Road, 
Pomfret Center, CT 06259. Hours: 9 
am-5 pm, Tues.-Saturday. Telephone/ 
fax 860-928-2628. Email 
radiodoc@neca.com. Visit us in CT 
or on the World Wide Web at http:// 
users.neca.com/radiodoc/ 

SUBSCRIBE to Autocall, the 
official monthly publication of the 
Foundation for Amateur Radio, Inc. 
Call John Swafford, 703-536-9537, 
to get on the mailing list. Only 8 
bucks a year. 

INDEX AVAILABLE: New index 
to AWA publications (OTB, AWA 
Review, etc.), 1960 through Aug. 
1999; formatted like earlier versions, 
but with new "Author" section; 63 
pages, letter- size; over 7,000 
citations, $ 12 postpaid, anywhere. 
Ludwell Sibley, 102 McDonough 
Road, Gold Hill, OR 97525. 

SALE: Galena crystal radios and 
parts to make your own. L. Gardner, 
458 Two Mile Creek Road, 
Tonawanda, NY 14150, email 
radiolen@aol.com 

SALE: Riders on CD-ROM, $249, 
or pick up at MAARC meeting at 
special discount show price. 
National HRO-5 coil rack, $45 each. 
WANTED: Colorful plaskon sets of 

the 1930s. No one pays more for 
your completely crack-free sets. Any 
Detrola Pee Wee or Super Pee Wee, 
regardless of condition. Algene 
cosmetic case portable AR5U or 
AR6M. Knobs used on mid- 1930s 
Grtmows. Knobs for Motorola 53H. 
Buying all catalins and quality early 
US and Japanese transistor radios. 
Best prices anywhere paid for your 
exceptional quality sets. Call, email, 
write with asking price, bring to 
monthly MAARC meeting, or ship 
with pre-approval. Satisfaction 
guaranteed. Time Out of Mind 
Radio, Paul Farmer, 
PO Box 352, Washington, VA 
22747-0352; 540-987-8759; 
oldradiotime@hotmail.com 

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.). 
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Me1-741Z& frvir&ale-n-cA/ri 
Sun., Dec. 16 MAARC meeting at the Seventh Day Adventist 

Church, Burtonsville, MD, 2 p.m. 

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

Sun., Feb. 17 MAARC meeting at the Seventh Day Adventist 
Church, Burtonsville, MD, 2 p.m. 

Sun., Mar. 17 MAARC meeting at the Sully Station Community 
Center in Northern Virginia, where previous 

meetings have been held. Stay tuned for details. 

Sun., Apr. 21 MAARC meeting at the Seventh Day Adventist 
Church, Burtonsville, MD, 2 p.m. 

May 16-18 I Mk 21ctivitv 1CO2. Same hotel as last year. 
Theme: Atwater Kent. 

Happy Hoüdays to Aff.f.t.t 

Mid-Atlantic Antique Radio Club 
c/o Paul R. Farmer 
P.O. Box 352 
Washington, VA 22747-0352 
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