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S o many interesting radios were made into spherical 
shapes that a radio collection would not be complete 

without at least one of them. 
 
My previous article only covered globe radios, which, of 
course, are balls with a world map superimposed on them, 
but there are many others that are just as interesting that do 
not include a map. 
 
The “Mystic Ball” midget radio (Fig. 1) made by the 
Westernaire Company in 1931 is the earliest ball shaped 
radio I was able to find. An ad for it appeared in the 
November 1931 issue of Western Radio & Refrigeration 
Journal, an oddball magazine which is available for 
viewing at worldradiohistory.com. It should also be noted 
that this is the only issue of that monthly magazine 
currently on that site. Unfortunately, it was scanned at a 
very low DPI, hence the poor quality. 
 
The Mystic Ball looks much like a psychic’s crystal ball 
that has been mounted on top of a nondescript base 
housing the electronics. The write-up boldly states that it is 
“the biggest achievement of the year.” It goes on to say: 
 
“it incorporates an entirely new type of sound 
reproduction in a beautiful mystic ball. . . the speaker is 
incorporated on a new sound reproduction principle in the 
ball itself. . .  It is an ornament in any home and in any 
furniture scheme. The tone will surprise you.” 

(Continued on page 3) 

Having A Ball Collecting Radios! 
By John Okolowicz 

Figure 1. Mystic Ball radio ad. 
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MAARC MONTHLY MEETINGS. Most MAARC meetings are 
held at the Davidsonville Family Recreation Center, 3789 Queen 
Anne Bridge Rd., Davidsonville, MD (map below). From U.S. 50, 
take MD 424 south for 2.5 miles. Turn right on MD 214 for 0.6 
miles, and angle left on Queen Anne Bridge Road for 1.1 miles. The 
entrance will be on your left. The January meeting is held at the 
National Electronics Museum in Linthicum, MD. April and 
December meetings are usually held at the Sully Station 
Community Center in Northern Virginia. Check the calendar on p. 
16 for details. 

Map — Davidsonville Family 
Recreation Center (not to scale) 
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It may be one of the rarest radios ever produced. No 
other reference to this radio appears anywhere else. 
Sales were probably very marginal so, it would not 
surprise me if none exist today.  
 
The acclaimed industrial designer, Gustav B. Jensen 
(1898-1954), designed a prototype model for a 
futuristic space-age looking spherical radio (Figs. 2 
& 3) which captured a lot of press coverage back in 
the day, but sadly he was never able to get it 
manufactured. A March 1940 Coronet magazine 
biography quotes him as saying, “The radio is a 
miracle. It should look like a miracle.” While Gustav 
created many successful designs for packaging and 
type fonts, he is most commonly associated with his 
beloved spherical radio. 
 
Athletic sports inspired a few interesting radio 
designs. A baseball shaped radio (Fig. 4) designed by 
Henry J. Dow (1906-1996), (Fig. 5) in 1942 has 
become quite popular with collectors, even making 
the cover of the March 1995 Antique Radio 
Classified magazine. It tends to be a pricier 
collectible due to its appeal for both radio and sports 
enthusiasts. With only minor modifications, this 
radio was also produced in the style of a bowling 
ball. 
 
“Jack” Doe was born and raised in St. Paul, 
Minnesota, and attended the University of 
Minnesota. He started out working for his father at 
the Louis F. Dow Company in St. Paul, becoming 
president and CEO in 1932. At that time the 

(Continued from page 1) 

Figure 2 (L) Gustav Jensen’s 
ball radio prototype. 
Figure 3 (Above) Gustav 
Jensen’s patent D98,477. 
Figure 4. (Above right) Trophy 
baseball from Phil’s Old 
Radios (antiqueradio.org). 

company’s primary focus was on printing and selling 
calendars, along with ther promotional items for 
corporations.. Dow’s company was making $150,000 
in annual sales when Jack took over and by the time 
he sold it in 1965, its annual sales were $5 million, 
with 300 sales personnel. 
 
On April 21, 1941, Jack took out a copyright (Fig. 6)
on the terms “baseball,” “official league,” and 

Figure 5. (Right) 
Henry J. Dow 
photo from the 
Minneapolis Star 
Tribune, August 
3, 1945, p5. 

Figure 6. (Left)
Trademark/copy-
right application 
from the U.S. 
Patent and Trade-
mark Office, 1941. 
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In 1963 Rudie M. Schaffer (1911-2007) received a 
patent for a baseball radio (Fig. 10). He held a variety 
of executive positions for five different teams, 
including the White Sox from 1959-69 and ‘76-81. He 
was also a close confidant to Bill Veeck, who was at 
one time or another the owner of the Cleveland 
Indians, St. Louis Browns and Chicago White Sox. 
 
Toshiba used Rudie’s design to make the model 6TP-
515 transistorized baseball radio (Fig. 11). It was 
smartly packaged with three tiny baseball bats linked 
together to serve as a mounting stand. Toshiba’s radio, 
unlike the tube version of the 1940s, easily fit the 
dimensions of a real baseball. How cool is it, to be able 
to listen to the play-by-play of a baseball game with a 
baseball? 
 
The 1970s ushered in a “golden age” of space-age 
design in radios and televisions during which 
Panasonic may have been the leader and trend setter 
with their “Crazy Color Portables” as they liked to call 
them. It was a successful campaign and it quickly lured 
others such as General Electric, JVC, and a few other 
off brands into copying their style. 
 
This is the era when they were also promoting their 
very successful Toot-a-Loop wrist radio as well as one 
that looked like a real TNT detonator. That ad boldly 
shouted “It Looks Like a Detonator, It Sounds Like 
Dynamite.” And remember their TR-005 “flying 
saucer” portable TV pictured in an ad with the heading: 
“Attention, Earth People.” and, perhaps, most unique 

“trophy” when used for radio receiving sets, as well as 
a design patent for the overall shape itself (Fig. 7). 
 
Football may be slightly off the topic, but I want to 
point out that in 1946 a radio was created in the shape 
of a football. No, not a round kind used in soccer; I 
mean the “real” elliptical kind used in the U.S.A. 
Walter J. House’s patent for it (Fig 8) is the only 
reference that seems to currently exist as proof that it 
was ever created. However, I can attest that it is real 
because in the mid-1990s I saw one of these at an 
ARCI meet in Elgin, Illinois. But, since that time this 
radio seems to have completely vanished. Not even a 
Google search turns up any references to it. Was it also 
made by the mysterious Trophy Company? 
 
At the time Walter applied for his football radio patent 
he was located in Dallas, TX. Afterward, he moved to 
Amarillo where he later became known for designing 
and manufacturing amusement park rides, at least one 
of which was sold to the Disney Company for use in 
Disneyland (The Daily Oklahoman, Nov. 8, 1964). 
 
Toshiba (Tokyo Shibaura Electric Co. Ltd.)  made their 
first spherical radio in 1959 and what a radio it was! 
They produced the fantastic “rice bowl” Model 6TR-92 
(Fig. 9) which is still popular with collectors world 
wide. As its nickname implied, it looks like a Japanese 
rice bowl with a matching lid and a beautiful floral 
print around the perimeter of the top half. It makes for 
a very attractive decorative piece whether one collects 
radios or not.  
 

Figure 8. House’s design patent 
D145,800 for a football radio. 

Figure 9. Toshiba’s “rice bowl” 
radio model 6TR-92. 

Figure 7. Henry J. Dow design 
patent D133,539 for a baseball 
radio. 
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was their full-sized egg-
shaped chairs with built-
in stereo radios. 
 
Panasonic’s R-70 Pana-
pet ball ‘n chain radios 
look like the same kind 
of decorative balls that 
can usually be found 
hanging on Christmas 
trees, so it was appro-
priate that they were 
advertised (Fig. 12) dur-
ing the holiday season. 
They came in a whole 
host of bright colors 
and, if they weren’t so 
expensive, you really 
could use them to decor-
ate a tree. 
 
Satellites were popular 
in the 1970s and Gener-
al Electric met the de-
sign challenge with “the 
Orbiter” radio (Model P-2765) (Fig. 13). It had a very 
distinctive bright orange color along with a shiny 
chrome trim and sold for $13 (or less in some places). 
 

Figure 10. Rudie Schaffer’s design patent 
D196,697 for a baseball radio . 

Figure 11. Toshiba’s baseball radio 6TP-515.  

 
Figure 12. 
Panasonic’s “ball and 
chain” ad from Boys 
Life, Dec. 1971. 

Figure 13. General Electric “Orbiter” Model P-2765 
(from Future-forms.com). 
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managed to show up from time to time here in the 
United States. 

The Videosphere helmet-shaped TV on a chain might 
be JVC’s (Victor Company of Japan Ltd.) most famous 
claim to fame but they also made a few different 
spherical speakers with “omni-directivity” around the 
same time. However, their barbell radio model 8008 
(a.k.a. the Tip-Top) (Fig. 14) is a real masterpiece of 
clever design. It was only available in red or yellow 
plastic. The set’s original literature calls it a “Balance-
Type Fashion Radio,” a ho-hum name for such a neat 
concept. Maybe it had a sexier name in Japan, but then 
something got lost in the translation.  
 
Weltron’s round space-age radios have been seen on 
TV shows such as Austin Powers International Man of 
Mystery as well as PBS’s Antiques Road Show.  
 
Introduced in 1970 with the marketing slogan “the new 
shape in sound,” the first two models, 2001 and 2002, 
were AM/FM radios, except that model 2001 also had 
an 8-track tape player (Fig. 15). The full story of 
Weltron and the radio’s creator, James Pratt Winston 
(b: 1933), can be found on Wikipedia. 
 
Even though the 1931 Mystic Ball radio disappeared 
long ago, it seems to have been reincarnated—not 
once, but twice. First resurrected by Lloyds Electronics 
in 1969 and then by Midland International in 1975. 
Both originated in Japan. Midland’s clock-radio 
(Model 11-368) (Fig. 16) most closely resembles the 
Mystic Ball, while Lloyd’s Yorick (model 8K39) (Fig. 
17) is a close runner up. 
 
Before bringing down the curtain on these, I would be 
amiss not to acknowledge a couple of unique British 
“invaders” that may be as iconic as Wells Coates-
designed radios for EKCO, namely, the Emor globe 
made by Emor Radio, Ltd. (Fig. 18) and the Venus, 
made by Champion Electric Corp., Ltd (Fig. 19). Both 
were 1947 five-tube radios made for the U.K. domestic 
market as well as for export abroad. So, a few have 

Figure 14. JVC “Tip-Top” Model 8008. 

Figure 15. Weltron Model 2001, from 
paulbert-serpette.com. 

Figure 16. Midland International Model 
11-368. 
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The Emor seems to have a near cult following—at least 
one passionate individual. I say that because it’s only 
one of a handful of inanimate objects to have its own 
Facebook page and Twitter handle. It is 11½ inches in 
diameter, came with a stand adjustable from 54 to 72 
inches high, and was offered in two different metallic 
finishes (chrome and gold) and a few pastel shades. It 
must have been more popular than Champion’s Venus 
because Emor’s schematic was made available in 
Rider’s Perpetual Trouble Shooter’s Manual, Vol. 16. 
Today you can also get it online from Antique Radio 
Supply. Venus’ schematic can be purchased from 
thecodemachine.co.uk. 
 
Robert Hawes, in his book Radio Art, describes 
Champion’s Venus as “a piece of kische in the form of 
the popular conception of a space ship.” Who can 
argue with that? It was produced using Perspex plastic, 
a proprietary plastic sourced in the U.K. (see 
Perspex.com) for more information) and is available in 
a number of pastel colors. It was slightly smaller than 
the Emor at only 8½ inches in diameter and, unlike the 
Emor, it used 12-volt tubes. 
 
This is merely an overview of the world of spherical 
radios. Many others are out there yet to be discovered, 
but ya gotta have balls to find ‘em. 
 
References 
 
Robert Hawes, Radio Art, Green Wood Publishing Co, 
1991. 
 
Robert Hawes, Bakelite Radios, Chartwell Books, 
1996. 

Figure 17. Lloyd’s Yorick, Model 8K39. 

67.5-V Batteries Not Needed! 
 

Small portables with four miniature tubes, like 
the RCA BP-10 and Emerson 558, require 67.5-
volt B batteries, which are almost impossible to 
find today. It turns out that these radios play just 
fine with less B battery voltage. Six fresh nine-
volt transistor radio batteries wired in series will 
provide about 58 volts, and the radio will play 
quite well. The batteries just barely fit into the 
compartment. The photo below shows such a 
battery pack installed in a BP-10. 

Figure 18. Emor radio 
from Radio Art, page 107. 

Figure 19. Champion Electric “Venus.” 

Tessa Clark, Bakelite Style, Chartwell Books, 1997. 
 
Jonathan Hill, Radio! Radio!, Sunrise Press, 1993. 
 
Other Sources 
 
Future-Forms.com has a lot of interesting radios 
pictured on its website. 



Radio Age  August 2021 Visit MAARC’s web site at www.maarc.org         page 8 

 

A Look Back—Way Back—At TV Sets 
(Part 1 of a Longer Article) 

By Ludwell Sibley 

I t’s remarkable how much television receivers have 
evolved since video came into the mass market 

after WWII. A look through old-time Rider’s TV 
service manuals and Sams’ Photofacts reveals some 
insight and entertainment. There’s more to be found 
in periodicals like Electronics and Service. 
 
SERVICE LITERATURE 
 
John F. Rider covered prewar television in the 
Perpetual Trouble Shooter’s Manuals; specifically 
sets from Andrea, Belmont, Du Mont, GE, RCA, and 
Westinghouse; in Volumes 10, 11, and 14.  Rider’s 
first Television Manual appeared in June 1948. It 
repeated the coverage of most of the prewar sets, 
although it’s doubtful how many of them were still in 
use. 
 
Rider’s early TV volumes cite sets from a panorama 
of startup manufacturers that quickly disappeared. It 
is suspected that the organizers expected sales to 
grow faster than they did: Expansion was quick, but 
would have really exploded if the Federal 
Communications Commission hadn’t had to freeze 
the issuance of construction permits late in 1948, 
based on interference problems. 
 
Competing with Rider, the first Sams Photofact TV 
coverage was in Set 46, from September 1948, 
documenting the Emerson 571 and 606 ten-inch table 
sets. 
 
RCA’s ROLE 
 
RCA, the industry leader in TV development during 
the ‘30s, brought out its RCA Victor 621 and 630 
table sets early on. (The number simply indicated 
introduction in 1946, with 21 or 30 tubes.) The 630 
was a ruggedly designed version with dual 5U4G 
rectifiers, a click-by-click switch tuner, and the 
10BP4 picture tube (“kinescope” in RCA’s language, 
or “CRT” to others). It became a sort of “All-
American Five” of TV design. Its circuitry was 
viewed in setmakers’ design shops throughout the 
industry. The startup makers didn’t have big design 
staffs to invent innovative circuitry. If they didn’t 
copy the 630 directly, they could simulate big chunks, 
while often omitting one of the 5U4Gs. Rider 
published a textbook on it1. [Interestingly, in the 

1920s, RCA was unwilling to license its super-
heterodyne  patents to rivals, yet in  the postwar era, 
it was quite eager to license television technology. – 
Editor] 
 
The company was quite artful in supplying set 
chasses to smaller manufacturers, who packaged 
them in cabinets of their own design. This offset 
accusation of anticompetitive behavior, and 
expanded the “saturation” of households that had 
sets, increasing the potential advertising revenues of 
RCA’s NBC network and NBC’s Owned-and-
Operated stations. 
 
The number of makers that bought RCA-made 
chasses is not clear, but there are numerous detect-

———————————— 
1.  S. S. Miller and H. Bierman, Handbook of 630-Type TV 
Receivers (New York: John F. Rider Publisher, Inc., 1953). 

Three classic postwar TV sets (top to bottom): The 
RCA 621, the RCA 630, and the Fada 799, a  clone of 
the RCA 630. 
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able cases. The chassis in the Fada 799, on close 
examination, is obviously an RCA Victor product, 
and the service literature for it is copied directly from 
RCA’s. The Air King A-1000 and Ansley 701, from 
the Photofact images, were others. The Dewald BT-
100 used a 630 chassis with the RCA “meatball” logo 
stamped into the shell of the power transformer. It 
had extender brackets to move the chassis back to 
clear space for RCA’s 16AP4 picture tube. 
 
The company was also a wholesaler to kitmakers. 
The Techmaster kit from 1948 was “exactly the same 
as the RCA 630TS TV chassis” with an RCA tuner 
and “tubes including kine” . . . “all RCA.” Other 
examples are known. 
 
RCA was quite vigorous in publishing Application 
Notes for tubes that it developed and set parts that it 
sold. From 1940 to 1948, it issued 20 bulletins of 
considerable help to outside designers. A central 
example is AN-1302, which lays out the 6BG6G 
horizontal-sweep output tube driving the flyback 
transformer that fed the deflection yoke and 1B3GT 
HV rectifier. A 5V4G with its halves in parallel 
provided damping action that also boosted the B+ 
going to the 6BG6G. (The latter was a mass-market 
version of the transmitting 807.) This circuit became 
essentially universal throughout the industry. 
 
Besides other makers, RCA sold parts to the service 
industry, like the 231T1 “universal” flyback trans-
former. 
 
The Patent Department was probably delighted at the 
amount of royalties flowing in. (The Hazeltine 
Corporation was another beneficiary of patents.) 
 
From 1936 on, RCA had been transparent in 
publishing TV research results via The RCA Review. 
 
POSTWAR CHANNELIZATION 
 
After the FCC kicked FM radio out of the prewar 42-
50 MHz band, obsoleting existing transmitters, 
antennas, and consumers’ radios, it set up a scheme 
with three groups of TV channels: 
 
• For universal community low-power use: 
       Channel 1 (44-50 MHz) 
• For “Metropolitan Area 1”: Channels 2 (54-60 

MHz). 4 (66-72), 5 (76-82), 7 (174-180), 9 (186-
192), 11 (198-204), and 13 (210-216). 

• For “Metropolitan Area 2”: Channels 3 (60-66 
MHz), 6 (82-88), 8 (180-186), 10 (192-198), and 
12 (204-210) 

The metro areas were apparently assigned in an early 
version of cellular radio, city by city. The plan failed: 
stations were jamming each other to the extent that 
the FCC quit issuing construction permits in October 
1948. Denver was the largest city that lacked a TV 
station. The granting of new construction permits, and 
the moving of some stations’ channels, didn’t occur 
until May 1952, when UHF Channels 14-83 joined 
the plan. There was a subtlety added: some stations 
were required to operate at 10 kHz above or below 
the nominal frequency to minimize co-channel 
interference. 
 
Channel 1 wound up as governmental space for land-
mobile and other communications uses, but has also 
carried cordless telephones, baby monitors, and a 
university moon radar. 
 
ANTENNAS 
 
TV antennas started out very simple, a basic dipole 
being promoted. To offset “ghost” interference from 
echoes, a reflector element might be added. Multi-
element, broadband “gain” antennas didn’t become 
common until the ‘50s. Installation directions for sets 
encouraged the installer to move the dipole around 
the roof, talking by phone to a partner who was 
watching the picture. [Or more likely a walkie-talkie, 
since phones in 1950 were not cordless. – Ed.] 
Antenna installation on a house with a slate roof was 
a dangerous business. 
 
A few early sets had separate inputs for low-and high-
band antennas. 
 
Before outside antennas became common, there was 
some promotion of installing them in attics, with 
some signal attenuation from the roofing and a cover 
of snow. The humble “rabbit-ears” indoor antenna got 
heavy promotion, as if it delivered signal gain. 
 
In its 48-1104 and -1105 table sets, Philco included a 
fan-shaped aluminum-foil dipole attached to the 
inside top of the Bakelite cabinet, with a compensator 

Radiart’s high-low band stacked folded dipole 
antenna, “the most effective antenna of its type” 
Service, Feb.1949, p. 27. 

———————————— 
2. “Pulse-Operated High-Voltage Power Supply for 
Television Receivers,” RCA Application Note AN-130, 
Feb., 1948. 
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to match the 300-ohm tuner 
input. 
 
PREAMPLIFIERS 
 
In the early years, there was 
a large demand for 
“booster” amplifiers to add 
some gain in fringe areas. 
These came in models that 
provided broad “flat gain.” 
More usually, they were 
tunable to a specific chan-
nel. Some were split: one 
amplifier for Channels 1-6 
(yes, the unicorn “1”), with 
another for 7-13. 
 
They came from familiar 
and forgotten brands: the 
Anchor Radio Corp.; the 
Astatic Corp. (better known 
for microphones); Bud 
Radio Co. (source long ago 
of code-practice oscilla-
tors); Decimeter, Inc.; 
Industrial Television, Inc,; 
Jerrold Electronics Corp. 
(before it became a massive 
leader in the CATV 

industry); the Mark Simpson Mfg. Co.; the National 
Co. (treasured among collectors of early amateur 
receivers); Regency (honored today for its TR-1 

transistor radio); Standard Coil Products Co. (the tuner 
makers); the Temco Service Co; Transvision; and 
Vision Research Labs. 
 
Adding 10 or 20 dB of gain may have greatly 
improved a marginal picture. Boosters, especially those 
with triodes, could have a lower “noise figure” than the 
tuner. (Regency claimed a six-decibel improvement 
from its use of 6J6 dual triodes.) Not advertised, but 
suspected here: most preamps had decently balanced 
inputs, which would have avoided the noise picked up 
by a sloppily balanced tuner. National’s advertising 
hinted at that matter: “Balanced input coils . . . Greatly 
reduces noise.” 
 
TUNERS 
 
The first mass-market tuner was the RCA KRK2 13-
channel switch-based assembly3.The inductors were 
wound on cutouts in the phenolic boards that held the 
contacts. The tubes were a trio of 6J6s. 
 
Du Mont was the main promoter of the Inductuner4, a 
continuous variable-inductance tuner that covered the 
2½ octaves from Channels 1-13, including the FM 
band. It had been designed by ‘20s radio engineer Paul 
Ware and marketed as a Mallory product (Inductu). Du 
Mont took it over and promoted it as the 
“Inputuner” (avoiding Mallory’s trademark), and used 
it routinely into the ‘50s. Smaller makers bought a 
good number of them. 
 
The input to the Inductuner required 75-ohm coaxial 
cable, which was specified everywhere in service 
literature as the small RG-59/U version. It was widely 
available as military surplus. This was long before the 
cable TV industry widely adopted RG-6/U, which is 
slightly larger, slightly less lossy, and is now a 
universal consumer product. 
 
A longer-lasting tuner design was the turret style, in 
which each channel had a snap-in molded strip holding 
the coils. When UHF appeared in the early ‘50s, the 
turret gave the option of replacing an unused VHF strip 
with a UHF assembly. While 12 strips were obvious 
and usual, there were a few eight-channel designs. 
 
There were other variants. Andrea, for example, made 
a quasi-turret tuner of its own, with the coils attached 
to large rotating plastic discs. A few makers (e.g., 
Hallicafters) relied on pushbuttons. 
 

———————————— 
3. A. D. Sobel, “Television Front Ends,” Electronics, Sept. 
1948, pp. 76-79. 
4 B. Ledbetter, “TV Variable Inductance Tuning,” Service, 
Dec. 1948, pp. 14-15. 

Viewers close to a 
transmitter could use a 
rabbit-ear antenna. 

Anchor Radio Corp. preamp, 
promoted as “engineered to amplify 
the signal only, not the noise,” 
Service, Nov. 1949, p. 40 
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Standard Coil Products Co. Inc., the General 
Instrument Corporation, and Sarkes Tarzian, Inc. were 
other major sources of tuners. 
 
It was remarkable how long the television industry 
kept the ability to receive Channel 1 after the FCC 
dropped it in 1948. 
 
The sets that received only the bottom six channels, 
like the Dynamic Television Associates 7” receiver, 
probably became landfill as upper-band stations came 
on the air. The Republic Television 10” five-channel 
set probably suffered the same fate. 
 
PICTURE TUBES 
 
In the 1948-49 era, the leader tubes were the 7JP4, 
10BP4, and 12JP4. Rectangular CRTs didn’t show until 
a year or so later. DuMont’s gigantic round 30BP4 
received final registration in 1951. 
 
Tubes of the same diameter didn’t necessarily give the 
same image size. The 10BP4 showed 6-3.8” x 8-3/8”, 
while the 10JP4 yielded 7” x 9”. 
 
Between 1946 and 1949 some obscure makers 
designed and registered tubes with the Radio 
Manufacturers Association: North American Philips 
(the 7KP4), Rauland Corporation (10FP4A), Sheldon 
Electric Co. (16LP4), Tel-O-Tube Corporation of 
America (16CP4), and Zetka Laboratories (15CP4). 
 
One published anecdote5 plugged the possibility of 
using the ex-military 12GP7 radar indicator as a 
picture tube. The display was long in persistence 
(yellow trace and blue fluorescence), but it was easy to 
afford as surplus. 
 
Eitel-McCullough became a large second-source of 
picture tubes of 16” to 23” size for RCA Victor in the 
early 1950s, made at its plant at Salt Lake City. 
 
Projection sets routinely used RCA’s 5TP4 or 
Norelco’s 3NP4. North American Philips sold the 
complete system for projection: the tube, HV supply, 
and optical assembly6. (The HV supply and optical 
setup were imported from Philips.) It also offered its 
Protelgram system to dealers as a free-standing display 
cabinet that could be attached to an existing small-
screen receiver. Philco’s 48-1000 projection set was 
the sole known user of RCA’s TP400A. 
 

The usual practice was to ship the picture tube 
separately from the chassis, and install it in the shop7. 
This required lining up the deflection yoke, focus coil, 
and ion-trap magnet. On the larger tubes that were 
mounted by themselves in the cabinet, a helper 
technician could be needed to get the tube properly into 
its support clamps. After various electronic 
adjustments, an eight-hour burn-in was wise before 
delivering the set. 
 
A practice developed in the early ‘50s of refitting 
existing sets with larger tubes8.Some cabinets could 
have the tube opening sawed out, with a new bezel and 
safety glass. The set had taken a big investment to buy, 
and expanding the display extended its “useful life.” 
 
Early service literature universally warned the 
technician to exercise great care in handling tubes, 
pressing the wearing of gloves and goggles or even 
welding masks. In grade school I once had a used 
10BP4 with no future use. In respect of the widespread 
warnings about avoiding implosions, the tube was 
placed in a box outdoors and a rock dropped on it. The 
result was a disappointment: there was a “plop” and the 
neck broke off. By contrast, a conversation took place 
decades later with the son of an industrial nurse who 
had worked at the prewar Du Mont picture-tube plant. 
There, tubes coming off the exhaust-and-basing line 
imploded at an embarrassing rate, causing casualties. 
In reversal, “modern” picture tubes were made with 
bonded safety faceplates, tension bands around the 
perimeter of the front, and ever-shorter/thinner necks. 
 
HIGH-VOLTAGE SUPPLIES 
 
The kilovolts and microamps to provide beam current 
in the picture tube came from three general sources. 
 
The prewar sets, and some smaller postwar models, got 
six kV or so by stepping-up the 60-Hz power line and 
rectifying the result. This was a low-resistance source, 
particularly dangerous if a technician came across it. 
As a danger to the tube, the beam stayed on in one line 
if the sweep circuit failed. 
 
Most of the postwar small-size receivers got the 
voltage, six to ten kV, from an oscillator running at 200 
kHz or so, operating into a resonant transformer and 
rectifier. The supply was usually enclosed in a shield 
box to avoid radiation into the video. 
 

——————————— 
5. P. M. Randolph, “Surplus C. R. T. as Picture Tube,” 
Service, Nov. 1948, p. 32. 
6. H. G. Boyle and E. B. Dole, “Compact Projection 
Television System,” Electronics, April, 1948, pp. 72-77. 

———————————— 
7. W. H. Buchsbaum, “TV Receiver Installation Pointers,” 
Service, Nov. 1948, pp. 18-19. 
8. B. Belanger, “Does Your Set Have the Wrong Size 
Picture Tube?”, Radio Age, June 2001, pp. 8-9. 
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For the projection sets that needed around 27 kV, 
another low-frequency oscillator was normally used, 
working into a voltage multiplier. The Philips Protel-
gram power supply ran at one kHz. A sealed oil-filled 
container held three EY51 diodes in a voltage tripler. 
 
The ultimate source for big-diameter sets was the 
“flyback” scheme, in which the horizontal sweep 
sawtooth at 15.75 kHz fed a step-up transformer and 
rectifier. The result was usually 15 to 20 kV.  This plan 
became effectively universal. 
 
EXPOSURE TO INTERFERENCE 
 
Some early TV designers were unaware of the need to 
maintain balance on the twin-lead, which turned 30 or 
so feet of feedline into a noise antenna. The worst case 
was connection of one side to the chassis. A more 
common one, not as bad but not smart, was running 
one side to the grid of an RF amplifier and the other to 
the cathode. 
 
By contrast, the Gilfillan 339-59A receiver switched 
the feedline to use as an AM-FM antenna, working 
against the chassis. 
 
Any unbalanced scheme would worsen the problem of 
radiation from the oscillator, irritating the neighbors. 
 
The outside world was not helpful: streetcars, oil-
burners, and automobile engines were prolific sources 
of VHF noise. Industrial RF heaters and medical 
diathermy machines were similar radiators. 
 
The amateur-radio community was learning painfully 
about generation of VHF harmonics, and there was a 
lot of messaging in CQ and QST about shielding and 
filtering to stop the TVI problem. 

The 21-MHz intermediate-frequency (IF) band in TV 
sets (sound on 21.25 MHz, video on 25.75) became 
troublesome when the 15-meter (21-MHz) band was 
opened to legitimate amateur use in 1952. After 
standardization by the Electronic Industries Associ-
ation, the TV makers artfully moved the standard IF 
to.41.25 MHz for the audio carrier and 45.75 for video. 
Late-vintage tubes gave good gain at the higher fre-
quency and a smooth IF bandwidth was easier to attain. 
 
INTERCARRIER SOUND 
 
Early receivers had separate IF amplifiers for sound 
and video. Since the sound carrier was always 4.5 MHz 
from the video carrier, the video detector put out a 4.5-
MHz tone that had to be trapped-out from interfering 
with the picture. But an ingenious designer at GE9 
devised the plan of taking the 4.5 MHz carrier, putting 
it through a simple amplifier, and feeding the sound 
detector. The 4.5-MHz signal carried semi-wideband 
FM, deviating ±25 kHz. This “intercarrier” scheme 
eliminated the sound IF strip, reducing the tube count 
by a couple. It also kept any frequency error in the 
tuner’s oscillator from upsetting the sound quality. A 
few 1948 sets did this, and it soon became universal. 
 
KITS 
 
There were a few TV kits in the early postwar years.  
 
Certified Radio Laboratories sold three [the 47-71 (7”), 
48-10 (10”), and 49-10 (10”)], all simplified to the 
point of covering only channels 1-6, using 60-Hz HV 
supplies, and applying single-diode slope detectors for 
the sound. The kits numbered 47-71 and 48-10 had a 
video IF of 9 to 12.25 MHz. This required replacing 
the IF transformers if the tuner was to be changed-out 
to a standard one. A “Deluxe” version of the 49-10 had 
a 13-channel tuner. 
 
The Electro-Technical Industries 7-A (7”) and 10-A 
(10”) “TELEKITs” were developed as training aids but 
were also offered to general experimenters. The tuner 
came pre-wired. One side of the antenna went to the 
chassis, giving the noise antenna mentioned above. 
 
The Espey Manufacturing. Company offered a 3” 
eighteen-tube kit, with a 3KP1oscilloscope tube giving 
a black-and-green picture. It claimed that a 3KP4 
B&W tube was planned, but RCA never offered one to 
the general industry, restricting it to Pilot Radio and the 
renewal market. The set was hobbled to Channels 1 
through 6. It was an open-chassis design with only a 
front panel. 

RCA’s horizontal-sweep and HV supply announced 
for use with the 10BP4 (Application Note 130). 

————————————- 
9. H. B. Dome, “Carrier-Difference Reception of Television 
Sound,” Electronics, Jan., 1947, pp. 102-105; and E. M. 
Noll, “Special I-F and Video System,” Service, June 1948, 
p. 37. 
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Television Assembly Inc. offered 10”, 12”, and 15” 
kits, in a “Standard” version with an ordinary tuner or a 
“Deluxe” form with an Inductuner. The IF strips came 
pre-wired and pre-aligned. The video IF amplifier 
used, not the usual pentodes, but five 6J6 dual triodes 
in a cascode configuration. 
 
Transvision, Inc. was another kit supplier. The 1947 
“Deluxe” 7” kit “with complete FM radio” was priced 
at $188; the “Standard” model cost $169; and a table 
cabinet, $32.50. A kit to upgrade to a 10” tube was 
priced at $69. A plastic lens to expand a 7” picture to 
10” ran $19.95. 
 
As of 1948, the 7” version began with the 300-ohm 
antenna going to a tuned circuit, then to the grid-to-
cathode semi-balanced affair. A later version had a 
more normal circuit, on a switch tuner selecting three 
channels from the bottom six. The original sound 
demodulator was a quasi-AM slope detector; later, a 
regular FM ratio detector. High voltage was from a 60-
Hz supply. The kinescope was a 7EP4. The kit was 
orderable with a simple flat panel or a full cabinet. 
 
The later Transvision 12” kit was still offered in 
“standard” and “deluxe” versions, and with table and 
console cabinets. The picture tube was a 12JP4. The 
sound channel had been modernized to a ratio detector. 
Horizontal sweep and HV came from a regular flyback 
circuit. 
 
ACCESSORIES 
 
The industry, of course, required accessory and spare 
parts. RCA sold tuners, a line of speakers, a table-top 
antenna, high-band/low-band outdoor antennas, video 
and sound IF transformers, deflection yokes, and 
flyback transformers. 
 
In addition to RCA, General Electric supplied other set 
makers with focus magnets (with electromagnets 
boosted by permanent magnets), flyback transformers, 

ion traps, and similar parts. The “Resistor Division” of 
the I-T-E Circuit Breaker Company claimed to have 
made a third of the focus coils in the industry as of 
1949, in sizes for 10”, 12”, and 16” tubes. 
 
Resistor tolerances in TV sets were commonly ±10%, 
tighter than the loose 20% acceptable in radios, 
because of their use in relatively critical pulse and 
timing circuits. 
 
Some TV installations were in houses wired before the 
‘30s, when the service entrance was a two-wire affair 
rated at only 30 amperes. The line voltage, and the 
picture size and sync, would bounce around as AC 
loads came and went. The customer could be sold a 
constant-voltage regulating transformer. 
 
Towers were coming into use in fringe area. In mid-
1949, heights up to 100 feet were being advertised. 
 
THE TEST PATTERN 
 
TV stations didn’t typically start the “broadcast day” 
until mid-afternoon. Until then, they sent a test pattern 
from a “monoscope” generator. The setup instructions 
for numerous early receivers, repeated in Rider’s, 
encouraged the set installer to line up on the test 
pattern. Meanwhile, the stations’ engineers were going 
through the day’s adjustments on their cameras. 
(Across town, Bell System techs at the Television 
Operating Center in the Long Lines building, 
responsible for getting the network feed into town on 
the AT&T coax-cable system, were probably setting 
equalizers and gain levels, especially if part of the 
cable was aerial and exposed to temperature swings. 
 
REMOTE CONTROLS AND VIDEO 
DISTRIBUTION 
 
There were commercial uses where the tuner was far 
from the display, as in bars or display rooms. 
 
The Bace Television Corporation 150D control unit 
had three video outputs, for 15” metal-cased remote 
displays with 15CP4s. 
 
The Industrial Television Inc. IT-11R was a hotel 
system, typically equipped to distribute three channels 
and audio from three FM stations, via a separate tuner 
for each, plus a separate monitor A cable, with multiple 
coaxial units and audio pairs, 7/8” overall, went up to 
the floors, bridged-off floor-by-floor, then terminated. 
The seven-inch “room sets” were simple 12-tube 
affairs with input selectors.  The IT-22R was a 10” 
version. There were also 10” “Multivision” remotes 
that could be bridged onto existing small-screen TV 
sets. (The instructions gave a list of sets from 24 
makers whose connection was, or was not, recom-
mended.) 

(Continued on page 15) 

The Pilot 3-inch TV set with a 3KP4 CRT. 
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Where F is the frequency in Hertz, L is inductance in 
Henries, and C is capacitance in Farads. 
 
With a value of capacitance in the middle of the trim-
mer’s range, say, 55 pF, in order to resonate at 455 kHz 
the coil must have an inductance of 2200 µH. 
 
The formula for a cylindrical coil is 
 
L   =  0.2  a 2  n 2 

          3a+9b+10c 
 
where L is inductance in microhenries, a is the diame-
ter of the winding, b is the length of the coil, and c is 
the thickness of the winding—all in inches. 
 
For the Emerson’s transformer coils, a is 0.5 inch, b is 
0.25 inch, and c is 0.125 inch. Plugging in those num-
bers, with L = 2200 µH, and solving for n, the number 
of turns worked out to be 470. Examining the original 
coils, that number of turns looked to be about right.. 
 
I cut a 3/8-inch wooden dowel to the same size as the 
original core. To prevent moisture absorption, I gave it 
a shot of clear lacquer. I prepared four stiff paper 
“washers” to hold the winding in place and superglued 
them to the dowel. Using my electric drill with a Variac 
to control speed, I wound the two new coils. The wire 
size I used was a bit larger than the original wire, so 
the outer diameter of the coils was greater than the 
originals, but the unit still fit into the chassis. 
 
After installing it and peaking up the IF trimmers, the 
radio worked fine. 

Replicating An Emerson 
IF Transformer 
By Brian Belanger 

 
I was restoring a 1939 Emerson CJ-217, 
which has a really tiny chassis. The sec-
ond IF transformer is not in an alumi-
num can; it is the under-the-chassis type 
with dumbbell-shaped windings. Its pri-

mary winding was open. I searched my junk box and 
found an identical one. However, it also had an open 
winding. I thought, “Why not saw each unit in half and 
superglue together the two good windings?” I did that, 
and congratulated myself on having solved the prob-
lem. But these windings are wound with small-gauge 
fragile wire, and as I was soldering the unit back in, I 
rechecked, and found one of the “good” windings had 
opened! I could not find the break. 
 
I advertised in the MAARC list serve, hoping someone 
might have a spare, but no luck. One can often restore 
a transformer by replacing the open primary with a 
resistor that provides the correct plate voltage and run-
ning a suitable capacitor from the plate over to the sec-
ondary, but before trying that, I considered alternatives. 
 
It probably was the hard way, but I wondered whether I 
might be able to make new windings myself. I tried, 
and found it easier than expected. I had to calculate the 
proper number of turns to wind on each coil. I have a 
capacitance meter and so I measured the capacitance of 
one of the trimmer capacitors, which varies from about 
20 pF to 95 pF. 
 
The formula for a resonant circuit is 
                 ___ 
F = 1/(2π√ LC) 
 
 

 Tidbits 

(Left) My first attempt—supergluing together two good windings. (Center) The wooden dowel with stiff paper 
“washers” as guides for the new windings. (Right) The completed transformer installed in the radio. 
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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. 

 
The earlier single-channel IT-1R 
used a 15AP4 or 20BP4 tube, 
supplied with 13 kV from a 3B24 
rectifier fed by 60 Hz. (The 3B24 
is more familiar as a radar part.) 
The control head had an Induc-
tuner selecting the channel. It 
was replaced by the 15” IT-3R, 
which used a more conventional 
flyback HV supply in the remote 
unit (with paralleled 6BG6Gs 
and 1B3GT doublers). 
 
COMBINATION RECEIVERS 
 
Console receivers that included 
AM or FM tuners and/or record 
changers were widely available. 
They offered the sales appeal of 
replacing an obsolete radio and 
78-RPM player. A few included 
shortwave tuners. In principle, 
one could watch “I Love Lucy” 
or “Captain Video” and then tune 
in the BBC or Radio Moscow. In 
practice, the TV feature washed 
away usage of the other options. 
 
ON THE WEB 
 
Images of a jaw-dropping collec-
tion of sets held by the Early 
Television Museum in Ohio are 
available at 
 
www.earlytelevision.org/
american_postwar.html  
 
Six from 1945-46, 29 from 1947, 
45 from 1948, and 40 from 1949. 
 

(To be continued in the 
October Radio Age.) 

(TV Look Back—Cont. from p. 13) 

Alan Roycroft’s book has been 
getting rave reviews. His stories 
about working in a radio repair shop 
in the 1930s are fun to read and 
instructive. This 95-page book is 
being sold at cost to MAARC 
members. Order one today. Only $10 
postpaid in the U.S.A. Send a check 
payable to MAARC to Brian 
Belanger (address on p. 2). You will 
enjoy it! 
 
WANTED: Regarding my Sparton 
Model 410 "Junior," the speaker has 
an open field coil. I need a replace-
ment 9-inch electrodynamic speaker. 
Hope someone can help. Joseph S. 
Bentrovato, 84 East Munson Ave., 
Dover, NJ 07801, (973) 361-7392. 
Email: jbentrovat@msn.com. 
 
For Sale: Back issues of the mar-
velous publication Tube Collector for 
the years 2010, 2012, and 2014 
through 2019 (six issues per year) for 
the low price of $15 per year, post-
paid in the United States. Quantities 
are limited; order now before supplies 
run out. Send your check, payable to 
NCRTV Museum, to: NCRTV 
Museum, PO Box 1809, Bowie, MD 
20717. To pay via Pay Pal, contact 

MAARC News 
 

In-Person Meetings 
Resume 

 
In-person club meetings have 
resumed at the normal locations. 
We expect to have a great Fall 
Fest in October and another 
great RadioActivity next June. 
 

Meetings Live Streamed 
 
John Begg, Domi Sanchez, and 
Dave Rossetti have been work-
ing to make it possible to live 
stream MAARC meetings in 
real time on Zoom and Face-
book. We invite our distant 
members to watch their emails 
for links to participate. 
 

Tube Trailer Back Home 
 
A few weeks ago MAARC’s 
tube trailer was stolen, but it had 
a broken axle and the thieves did 
not get far, abandoning it about 
eight miles away, and leaving 
the tubes inside. It is back home 
now, locked more securely. 
 

Postal Delays 
 
This past winter the Post Office 
failed to deliver Radio Age in a 
timely fashion. Members 
recently received issues from as 
far back as February, so USPS is 
finally catching up. 

Brian Belanger 
(radiobelanger@comcast.net) and he 
will send you a Pay Pal invoice. 
Contact Brian also if you are 
interested in making an offer on a 
professionally restored high 
performance R-390A military 
receiver. 

mailto:jbentrovat@msn.com
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MAARC Your Calendar! 
From now on, all MAARC meetings will be live streamed on Zoom and Facebook. 

Watch your emails for links to participate. 
 
Sun., August 15 MAARC meeting at the Davidsonville Family Recreation Center. See 

p. 2 for map and directions. Tailgating at 10:30, meeting at 1 p.m. 
Display table theme: Non-Emerson Ingraham cabinet radios. 
Speaker: John Okolowicz—Industrial Designers, Making Radios 
Sexy. 

 
Sun., September 19 MAARC meeting at the Davidsonville Family Recreation Center. See 

p. 2 for map and directions. Tailgating at 10:30, meeting at 1 p.m. 
Display table theme: Small horn speakers (10 inches or less). 
Speaker: Rich Colarco on History of Radio Astronomy. 

 
Sun. October 19 Fall Fest at the Davidsonville Family Recreation Center, See p.2 for 

map and directions. Gates open at 8 a.m., Auction at noon. Food by 
the Boy Scout Troop. 

 
Sun., November 21 MAARC meeting at the Davidsonville 

Family Recreation Center. See p. 2 for 
map and directions. Tailgating at 10:30, 
meeting at 1 p.m. Display table: Red 
three-way portables. Speaker:  Steve 
Hansman, History of the Radio Bar 
Company. 

 
Upcoming hamfests, www.arrl.org and click on hamfests. 
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