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The Bates Radio Index was made by the Bates 
Manufacturing Company of Orange, New 

Jersey, during the tumultuous first five years of 
broadcast radio (1921 to 1926). It features a long and 
narrow paper scroll, printed with a list of broadcast 
stations that the user could read through by the 
turning of a knob. This design was originally called 
a “Data-Displaying Device” by its inventor, Stanley 
M. Babson, who received a U.S. Patent, No. 
1,491,374, on April 22, 1924.

While this patent covered the mechanical construc-
tion, a separate design patent, Des 67,522, was 
awarded to George L. Hinman on June 9, 1925, 
protecting the exterior details and finish. These 
indexes are four inches long as well as four inches 
wide, over the actuating knob on the side, and three 
inches tall at the rear with a slanted front panel.  

Substantially made from stamped sheet steel, along 
with machine cut steel gears, they weigh a ponderous 
pound and a half.

As a supplier of stationery and office equipment,1

Bates first introduced the patented device as a 
telephone index, with a considerable amount of 
success:

“To meet this growing demand the company has just 
announced a Bates Index line comprising several 
developments of the remarkable quick indexing 
feature—the traveling red line—which look as 
though these ingenious indexes were going to be a 
really big thing in the stationery field.”2

The indexing feature referred to is a slightly slanted 
thin red line, printed lengthwise on the scroll. It 
slowly travels across the face of the index, while 

passing under a brass label containing the 
letters of the alphabet, as the knob is turned.

While the telephone, the calendar and other 
special indexes did become big things for 
Bates, the market response to their Radio 
Index was not so hot. Formatted log sheets 
and up-to-date printed lists of active radio 

(Confinued on page 3)

The Bates Radio Index
By Daniel Sohn

The Bates Radio Index front view (left) and side view (right).

______________________
1. Staplers, daters and numbering 
machines are their best known products.

2. The American Stationer And Office 
Outfitter, November 1924, p. 26.
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stations had been available, separately, since the days 
of the wireless telegraph, but the two were combined 
in an unusual configuration in the Bates Radio Index. 
According to a company advertising blurb, “It lists 320 
of the principal broadcast stations (with call letters and 
wavelengths) in the United States, Cuba, Canada, and 
Puerto Rico. The dial readings of any station once 
recorded can be found again in 2 seconds.”3 The term 
“2 seconds” was later changed to read “instantly” 
which sounds even more far-fetched.

The dial readings referred to were the generic 
numerical settings (0 to 100) for the three stages of 
tuning on the very popular TRF receivers.4 This 
information was entered into the three blank spaces 
provided on the index, adjacent to each station listing. 5

As little was standardized early on, when receiving the 
same station on different radios, these numbers would 
not be the same, so an index was only good for one 
particular receiver. While the Bates Radio Index would 
go well in a fancy parlor in conjunction with a top of 
the line receiver, it would not have been practical in 
the more modest abode of a true enthusiast of 
broadcast radio, thereby limiting its market.

The scroll of the Bates Radio Index in my collection 
contains 318 stations, listed alphabetically by cities 
that start with the same letter, with the names of the 
states, the call letters and wavelengths included. This 
identifying information would be announced over the 
air by the broadcast stations, allowing them to be 
matched to the index list. When the resulting dial 
numbers are logged in next to the appropriate listing, 
the station can be easily tuned in again. The Bates list 
starts with Aberdeen, Washington, and its station KNT 
and ends with Winnipeg, Canada, and its station CKY. 
As was typical for the early years of broadcast radio, 
wavelengths are between 546 meters (549 kHz) and 
224 meters (1338 kHz).

There are several blank lines placed at intervals on the 
scroll for the listener to add unlisted stations. There 
were always a few of these additions to be made, as 
early broadcast radio was in a constant state of flux.  
Any mismatch between the station being heard and 
those listed in the index could be a new and unknown 
station, the quest of many listeners. There was also a 
practical side to using an index. As weather moves 
west to east, a listener in Chicago could predict the 
local conditions for the next day by dialing in station 

(Confinued from page 1) WOI in Ames Iowa to hear their current weather 
report.

However, instead of the term “instantly” that was 
claimed in its advertising, finding stations listed at or 
near the opposite ends of the scroll actually took 
about thirty seconds to wind through the information 
in between. This far exceeded the time required when 
using other indexes that were available at the time, 
such as the Tilley log book shown below.

_________________________
3. Office Appliances, November 1924, p. 144.

4. TRF is for Tuned Radio Frequency, where the actual 
radio waves are being amplified, not just the detected 
audio.

5.The American Stationer And Office Outfitter, 
November 1924, p. 26.

These were booklets, about five by seven inches, 
listing active stations at the rear with formatted pages 
at the front for logging the stations received. Often 
containing ads for radio dealers and repair shops, they 
were compiled and printed periodically, using up-to-
date government information. While updated Bates 
scrolls were made available from time to time, getting 
them mounted inside the user’s index was another 
matter. By giving rapid access to recent information, 
using multiple formats, the booklets easily outper-
formed the Bates Radio Index.

The stations listed in the booklets were twenty-five 
watts or more in power, including foreign broadcast 
stations in Canada, Hawaii, Porto Rico, Cuba, and the 
Philippines, with their wavelengths given. Unlike the 
Bates Index, where stations are listed alphabetically 
strictly by the names of the cities they are in, these 
booklets alphabetically list the individual states, with 
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each state entry containing a list of its cities that were 
playing host to broadcast stations.

A further key to the popularity of the booklets is the 
inclusion of a separately compiled list, on which the 
stations are conveniently arranged, alphabetically, by 
their call letters. On a period booklet in my collection, 
the list of U.S. stations begins with KDKA in 
Pittsburgh and ends with WWL in New Orleans, with 
some 450 stations in between.6 This is a substantial 
increase over the rather nebulous “principal broadcast 
stations” listed on the Bates index.7

These informative booklets were also ideal for 
conducting broadcast radio DX-ing, a popular activity 
at the time. While a well filled log section would give 
someone bragging rights, contests were held with 
substantial prizes awarded for long distance reception 
and the most stations received in a given period. At the 
time, the seemingly scant information given in the 
index section, the call letters, cities and states, allowed 
a listener to contact a station by U.S. Mail, requesting 
conformation of reception, ensuring the validity of the 
contest information in the log section.

Always an individual, Atwater Kent did things a little 
differently. As shown below, a specially formatted, 
blank log sheet was included with each TRF receiver. 
As the first stage included a radio frequency trans-
former equipped with three taps to aid in tuning, the 
first dial number space on the log was expanded to 
reflect the individual tap settings. These extra settings 
could not easily be accommodated on the Bates Radio 
Index, but they could be recorded in the log section of 
the aforesaid booklets.

used in early broadcast radio as symbols of exploration 
and discovery.8 These twin areas of adventure were 
ethereally carried out, in a manner of speaking, by 
listening for and logging stations from faraway places, 
while comfortably seated in one’s own parlor.

As on the Bates index, the stations are listed 
alphabetically by city, with blank lines inserted at 
intervals. The index starts with Akron, Ohio, and its 
station WADC, and ends, rather appropriately, with 
Zion, Illinois and station WCBD. Apparently listing 
just the “principal broadcast stations” at the time, there 
were 260 more of them in between, making it the 
equivalent of the Bates Radio Index,9 but that is where 
any similarity ends. Being at the opposite end of index 
technology, the pages are identified by using small, 
alphabetized tabs along their right hand side.

While the states and call letters were included with the 
cities listed, no wavelengths are given. With the move 
taking place to assign stations frequencies in cycles 
per second instead of wavelengths in meters, their 
omission was logical at the time. Its small size, 
attractive and inspiring decoration, convenient opera-
tion, and inexpensive price made it an excellent 
broadcast radio index for the average home.

With such competition, the complex and expensive 
Bates Radio Index, despite its “remarkable quick 
indexing feature” never seemed to acquire the market 
that it was looking for. It is now a rarely found relic 
from the early years of broadcast radio.

_____________________

6. Mississippi, Nevada, Wyoming and West Virginia 
did not have qualifying broadcast stations.

7.For example, the Bates index does not include any 
stations from Baltimore, MD.  However, the booklet 
index lists four stations, WCAO (100 watts), WCBM 
(50 watts), WFBR (100 watts) and WGBA (100 watts).

______________________

8. The ship shown on the index cover is the 
Mayflower. Additional images used were of the Santa 
Maria, the flagship of Christopher Columbus and the 
Golden Hind of Sir Francis Drake, while others were 
generic.

9. After the initial rush to enter broadcast radio, the 
number of stations still on the air had  dropped off.

My favorite index, shown at the top of the next 
column, is a small, aftermarket booklet, only three 
by four inches, and bound at the top instead of the 
side or rolled up as on the Bates Index. It has a 
colorful celluloid cover with a bas-relief rendering of 
an old sailing ship. Images of historic vessels were 
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identifiers on tubes bought by the military services were 
coded “CRP-” long afterward (example: JAN-CRP-
6A7).

The company tried to distinguish its line from the rest of 
the industry by the “4 Pillar” feature, in which the stem 
had four projecting vanes instead of the usual flat press 
(Figure 2). This was claimed to give a more rugged 
construction. It became irrelevant when the ST bulb, 
with its ability to clamp the top of the mount, swept the 
industry in 1933-34. (In modern times, the claim of 
highly rugged construction came under doubt when a 
couple of ER-52s, after shipment, were found to have 
grid-to-filament shorts. Whacking the bulbs against one 
hand bent the mounts back and cleared the shorts.)

For a while, the company stamped its name into the 
plate. This, and the 4-pillar construction, made it dif-
ficult to trade low-runner tubes with other makers, a 
problem that must have also cursed Arcturus with its 
unique blue-glass bulbs.

After the De Forest Radio Company failed in 1932, 
Raytheon reached for a strong place in the amateur-radio 
tube market. This was in competition with RCA, which 
had bought the tube fraction of the company and sold 
tubes branded “RCA - De Forest.” Raytheon offered a 

Raytheon’s Early Tubes

Raytheon, Incorporated, is a multinational firm with 
complexity similar to that of Teledyne Technologies. 
It’s best known today as a missile maker, but started out 
making tubes, transistors, TV sets, amateur trans-
ceivers, CB rigs, and microwave ovens. This article 
discusses the plain-electronics angle of the company.

Raytheon started out in 1922 as the American Radio 
and Research Corporation, in Medford Hillside, Mass-
achusetts, making the large “S” gas-filled rectifier used 
in amateur transmitters. The company was later 
reorganized, reflected by the 1925 change of name to 
Raytheon Manufacturing Company. (Someone in 
management must’ve had some Greek-history educa-
tion, with “pantheon” in mind. The name can be read as 
“light from the gods.”

The tube line included gas-filled rectifiers like the B 
and BH, which were big sellers for use in B-battery 
eliminators. After RCA granted a patent license, about 
November 1928, a group of triodes was added.

In the field of battery eliminators, the Raytheon “A” 
was a flop. It was a low-voltage diode capable of 2½ 
amperes, a vertical cylinder of copper-plated steel about 
3/4” in diameter. The cylinder was filled with colloidal 
silver in sulfuric acid. A cathode rod of “alloy” was 
suspended from the top. At the bottom seal-off point 
was an anode button of silver. Two of these gave a full-
wave rectifier, good for battery-charging or direct 
heating of tubes. It came on the market in mid-1927 and 
was adopted by at least five eliminator-makers. 
Unfortunately, if the materials weren’t sufficiently 
pure, it could explode. It left the market after only five 
months [1].

The company had a run-in with the QRS Music 
Company of Chicago, a large producer of player-piano 
rolls. QRS, maker of “Red Top” tubes, left electronics 
after being judged to be violating patents held by 
Raytheon. Figure 1 shows a QRS Red Top tube.

Raytheon’s Tube Business Expands

The company went through a merger with the National 
Carbon Company in June 1929. The Raytheon Produc-
tion Corporation branded its tubes “Eveready-
Raytheon.” Type numbers began with “ER.” The 
equivalent of RCA’s UY-224 was the ER-224. The 
relationship was dissolved in 1933, the name reverting 
to “Raytheon Manufacturing Company.” However, the 

Another Look at Raytheon
By Ludwell Sibley

Figure 1 (left). An unusual QRS Red Top on a flange 
base, presumably a high-power output triode with termi-
nals to add booster “B” and “C” batteries. Figure 2 
(right).  The much-promoted Four-Pillar stem. The plate 
is stamped “RAYTHEON.”
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wide range of low- and medium-power 
types. As of 1935 the “RK” line included 
19 types “especially designed for amateur 
use,” with plate dissipation rated up to 
100 watts (Figure 3). By 1938 the 
numbers had expanded to 40 types and 
250 watts. The Hallicrafters HT-4 high-
power amateur transmitter used RK-series 
triodes that were analogs of the Eitel-
McCullough 100TH and 250TH. How-
ever, when the Signal Corps adopted the 
HT-4 as its BC-610, Raytheon was 
apparently unable to make the tubes in 
quantity, so Eimac got the order.

Raytheon produced a wide variety of 
innovations in the tube world before 
branching into other fields. It began with 
basic receiving tubes, then got into 
specialties like the Kinotron neon display 
tube for scanning-disc TV receivers. A 
line of “Foto-Cells:” in vacuum and gas-
filled types, was included. As of 1935, the 
line included the special external-shielded types 
unique to Majestic receivers, like the 27-S or the 
6D7. When electronic television came along, 
Raytheon brought out the 6AL6G: a 6L6G with a 
plate cap, for horizontal-sweep use in GE sets. The 
receiving “tube” line later included plug-in resistors 
like the K49C-B, used in series-string radios.

Between 1935 and 1972 the company registered 356 
new tube types with the Radio Manufacturers As-
sociation, mostly plain receiving types but including 
magnetrons and other specials. Semiconductor 
registrations from 1951 to 1969 covered 302 types, 
but a number like that doesn’t tell much because a 
family of transistors with multiple gain levels 
occupies several numbers, and a clan of Zener 
diodes with varying regulating voltages takes up 
more numbers. The main message is that “when 
developments stop, registrations end.”

Besides newspaper advertising, in the late ‘30s the 
company sponsored a radio show, “The Raytheon-
ians,” “with “Milton Cross announcing, Lew White 
at the Organ, String Instrumentalists and Double 
Quartette accompanied by a Guest Soloist, changed 
weekly.” It ran at 9:15 PM Sundays on a part-time 
network reaching major stations: KDKA in 
Pittsburgh. KWK in St. Louis, KYW in Chicago, 
WBAL in Baltimore, WBZ in Springfield, WBZA 
in Boston, WHAM in Rochester, WJR in Detroit, 
WJZ in New York, WLW in Cincinnati, and WREN 
in Kansas City.

The company was an early adopter of metal tubes 
after GE and RCA announced them in 1935. Its line, 
as of May, nominally included the ill-fated 6D5 
power triode. Its starter 5Z4 rectifier was the 

“birdcage” type, with dual external-
anode diodes inside a shell formed from 
perforated sheet steel. Raytheon also 
made a few glass-inside-metal types like 
the 6N6MG. It later followed Sylvania’s 
lead in making loktal types.

In 1938 it developed a line of sub-
miniature tubes, useful mainly at the 
time in hearing aids. The first four types 
(CK501-CK504) were offered in plug-in 
or wired-in format. They outlived the 
competition from Hytron, eventually 
capturing 90% of the world hearing-aid 
tube market [2]. Western Electric’s 
hearing aids gave up the 361A and 362A 
in favor of Raytheon products. The 
subminiature was a critical part in the 
variable-time (VT) proximity artillery 
fuse of WWII. After the war the main 
use was in military equipment, although 
there were a few civilian uses like 
portable dictation recorders or the 1947 

Belmont 5P113 “Boulevard” radio. They also 
appeared in a few freak transistor-and-tube portables 
like the Crosley JM8-MN, Emerson 838, and Firestone 
41-C-29.

Raytheon was the exponent of flat-bodies with flat-
pressed stems. The competitor Sylvania was more 
enthusiastic about round bodies and stems, which 
largely won out in later years.

Raytheon and CRTs

The company offered small cathode-ray tubes after 
WWII. By 1949 it was selling picture tubes from 3” in 

Figure 3. Type RK-4D32.

Figure 4. The “Raytheonians” appeared on
Raytheon’s radio program.
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diameter (the prized 3KP4, for the Pilot TV-37) to 
20”. The 1957 line featured black-and-white tubes of 
10” to 27” size and one color entry, the 21AXP22A. 
(This was the RCA-designed tube in Raytheon’s color 
receiver noted below and was probably bought in 
from RCA.) The size-race stopped with the 30BP4, 
the round B&W tube unique to DuMont’s gigantic 
30” sets. It required unique production equipment. 
Raytheon surely bought it in from Du Mont.

The company never registered a new picture tube. But 
it did develop a wide line of radar indicators and other 
specialized CRTs for military and industrial use. The 
line included scan-converter tubes to compress wide-
band radar video down to a voiceband telephone 
channel, or to convert a Plan-Position-Indicator rotat-
ing radar display to a television raster scan. There 
were special radar and character-display CRTs, tubes 
for electrostatic printing on paper, radar CRTs with 
rear-side windows to take a camera, and storage-disc 
CRTs able to hold an image for hours while reading it 
out 30,000 times. Besides the standard phosphor 
screen coatings (P1, P7, etc.), tubes could be made up 
with at least 13 special mixtures. 

Tube makers sold product to two main markets: 
original-equipment makers and the renewal trade. The 
tubes could be private-branded or marked with the 
maker’s name. Any tube that carries the “source 
code” 280, regardless of the brand, came from 
Raytheon. (This is as opposed to, say, “274” for RCA 
or “312” for Sylvania.)

The company was active in the renewal market. As of 
1961, it offered 767 receiving types, more than CBS’ 
small line of 524 or RCA’s series of 604, but fewer 
than the 912 of industry leader Westinghouse. These 
companies didn’t make their whole lines—a lot were 
bought in from other American or foreign sources. 
(This statement disagrees with the 1940 catalog, 
which claimed that “Raytheon makes them all.”)

When CBS left the tube business in 1961, Raytheon 
bought the inventory.

Early Military Equipment

Raytheon built the Navy’s SG radar, a model 
operating at “S-band” (3000 MHz) installed in large 
quantities. It also made the SO, a packaged unit used 
on PT boats.

In 1946 Raytheon acquired the Submarine Signal 
Company, a long-term maker of sonar equipment for 
the Navy,

Civilian Microwave

In 1947 the company introduced (and patented) the 
Radarange, a magnetron-powered RF heater. The 

original versions were large, were dreadfully expen-
sive, required 220 volts, and were water-cooled. 
Raytheon bought control of Amana Refrigeration Inc., 
the appliance maker, as a production source. (Litton 
Industries, another magnetron manufacturer, also got 
into the oven business.) The price of a “microwave” 
later dropped to easy affordability, and production 
moved offshore long ago.

Raytheon invested in another civilian market for its 
microwave expertise: the medical diathermy generator. 
The CMG-10 “Microtherm,” dating from the early 
‘50s, was a 129-pound roll-around unit with a pair of 
866A rectifiers powering a 5609 magnetron. The 
output was 125 watts at 2455 MHz. The nameplate is 
highly cautionary: “This unit is sold for therapeutic 
purposes only and is to be operated in accordance with 
accompanying instructions and established medical 
factors to be dispensed only by or under prescription 
of a physician, dentist, or veterinarian.”

Broadcast Equipment

In early 1946 Raytheon entered the radio broadcast-
equipment business, starting with a 250-watt AM 
transmitter but claiming to offer a full AM-FM line. 
The June 1947 advertisement in Electronics claimed 
that “over 100” stations had been “fully equipped by 
Raytheon in less than one year.” The broadcast 
operation was headquartered in Chicago. Its RA-1 one-
kW AM transmitter, dating from late 1946, was 
probably a good seller, but the company said that five-
and ten-kW AM setups were available. FM trans-
mitters in 250-watt, 3-kW and 10-kW sizes were soon 
mentioned in the sixteen ads in Electronics. All sorts 
of equipment were offered: studio mixing consoles, 
portable nemo boards, audio limiting amplifiers, and 
equipped phasing houses for directional AM an-
tennas. Production of some of this gear was probably 
subcontracted to other makers.

The company’s FM exciter used a fairly simple phase-
shift modulator, which was proudly claimed not to 
need any special tube. This was a remarkable jab at GE 
and Gates, whose “Phasitron” modulator for FM radio 
and TV audio needed a complex special tube, the 
5593. In today’s currency, this would be an $850 part.

In mid-1948, Raytheon advertised a “complete” line of 
TV studio equipment “from camera chain to...trans-
mitter,” including a 50-watt studio-transmitter link, 
and published a set of catalogs. The market for TV 
broadcast gear mostly dried up when the FCC froze 
the granting of construction permits in October. 
Raytheon abandoned the whole broadcast market. It 
walked away from scrapping with Collins, Du Mont, 
Federal, Gates, GE, RCA, Western Electric, and 
Westinghouse. The company’s 428-page official 
history [3] doesn’t even mention it.
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Other Postwar Equipment

In the late ‘40s the company heavily promoted a line 
of custom-designed power transformers for manu-
facturers to include in their equipment, and a series 
of voltage-regulating transformers for 115- or 130-
volt use at up to several kilowatts. (The regulating 
transformers were offered until at least 1961.) It 
promoted a capacitor-discharge welder for assemb-
ling fused-up parts.

When the Citizens Band market bloomed in the early 
‘60s, Raytheon made a quick entry. Its first product 
was the Ray-Tel TWR-1, an eight-tube design able to 
be used as a base station or slung below a dashboard. 
It could be crystalled for four of the 23 channels 
available at the time. The company marketed 
“Raycom” and “TWR” models until about 1970.

The company bought control of Sideband Engin-
eering, a California firm that had brought out the SB-
33 amateur transceiver, an advanced mostly-solid-
state design. The acquisition was in 1964, about the 
time of introduction of the replacing SB-34. It added 
microprocessor-controlled CB base stations in 1970 
but was sold to Linear Systems in 1972.

Raytheon was prominent in the area of electronics for 
small boats (and still is, via a German sub-sidiary): In 
1959, Apelco (Applied Electronics) became a 
Raytheon subsidiary. “Raymarine” ship-to-shore 
radios, direction finders, depth sounders (“Fatho-
meters” or “fish finders”) and radars were offered.

Enter Solid-State

The company was the first significant maker of 
transistors for the consumer market. The line began 
in 1951 with the CK703 point-contact “crystal 
triode,” listed at $18 ($199 in today’s currency). 
Junction devices came along in 1952. They were 
expensive enough to be relevant to only the hearing-
aid market. However, Raytheon cleverly took reject 
hearing-aid units, packaged then in a larger case, and 
promoted them to the experimenter market as the 
CK722. A generation of set builders got their first 
experience with solid-state technology via a single-
CK722 radio. The company was the largest maker of 
transistors from 1952 to 1955, making about half the 
world’s supply [2]. The new technology torpedoed 
the use of hearing-aid tubes, whether made by 
Raytheon or Sonotone.

By 1956, the company boasted in its Radio’s Master
catalog page that “[t]here are more—several times 
more Raytheon transistors in use than all other makes 
combined,” However, the ad listed only eleven types. 
The claim may have been true, but the company was 
late in adding silicon devices to the germanium line.

Raytheon entered the transistor-radio market early, in 
1955, with its 8TP-4 battery portable. It offered 13 
other models before leaving it the next year. The 
semiconductors were naturally its own.

The firm renamed itself “Raytheon Company” in 
1959.

About 1962, Raytheon absorbed the Rheem 
Semiconductor Corporation, which was located in 
Mountain View, California. As of 1966, Raytheon’s 
“Semiconductor Operation” was making linear 
integrated circuits there. The town had gone from 
apricot orchards to silicon foundries. Raytheon 
products included improved versions of the classic 
Fairchild 709, 711, and 714 op-amps.

Raytheon Audio

In the ‘50s there was a subsidiary, the Raytheon 
Learning Systems Company. A sampling of four if its 
physical products in Photofacts cross-refers them to 
tube-vintage audio gear from Bell Sound Systems, 
Inc. [4].

Power Grid Tubes

In 1959 the company absorbed Machlett Labor-
atories, adding X-ray, vidicon camera, and power-
grid tubes to the product line. Machlett had inherited 
Western Electric’s family of transmitting tubes in 
1948. Varian Associates (Eitel-McCullough) took 
over Machlett in 1989. Between 1973 and about 
1988, Penta Laboratories, a California maker of small 
transmitting tubes, was another Raytheon division.

Figure 5. The once-treasured CK722, in blue and alu-
minum cases. The right hand one has been cut open 
to display the hearing-aid transistor inside.
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Consumer Gear

Raytheon absorbed the Belmont Radio Company in 
1945, giving it a manufacturing source in Chicago for 
consumer electronics. Belmont had made the “H,” 
“N,” and “R” models of the BC-348( ) aircraft recei-
ver during the war. Afterward it had a sideline 
making radios under private brands like Coronado 
(Gamble-Skogmo), Truetone (Western Auto Supply), 
and especially Airline (Montgomery Ward). Organ-
ized as the Raytheon Television & Radio Cor-
poration, still located in Chicago, it made, among 
other things, black-and-white TV sets during the ‘50s. 
The website of the Early Television Museum has 
photos of a 7” and a 10” model. There was also a 
single Raytheon color set as of 1958. On inspecting 

the schematic, one suspects that this 21” chassis was 
private-branded by RCA. Raytheon sold the television 
line to Admiral in 1957. The Belmont operation stayed 
in the military business, producing the AN/APR-14 
airborne radar surveillance receiver.

There were a few Raytheon-branded plastic-cased 
table radios: the R-51 and R-52, and a handful more.

Late in 1945 the company acquired the Russell 
Electric Company, a little-known producer of phono-
graph parts like drive motors, with the idea of putting 
Belmont into home phonos. The company was sold off 
in 1950.

Parts Vendor

The company was a major distributor of tubes and 
semiconductors. It occupied six pages in the 1960 
edition of the Radio Electronic Master catalog. In the 
1961 issue the occupancy fell to a single page. It was 
absent from the 1968 version.

The company sold, from the mid-’50s on, a line of 
artfully styled “mil-spec” control knobs, molded from 
Tenite plastic, that have turned up on a wide variety of 
other makers’ equipment.

As of 1963 Raytheon offered a line of magneto-
struction filters, roughly analogous to the mechanical 
filters for which Collins Radio was famous.

Microwave Tubes

With the rise of microwave radar during WWII, the 
company got into specialty UHF/SHF parts. It offered 
a remarkable line of microwave tubes, apparently 
peaking in the ‘60s. Products eventually handled “DC 
to daylight”—literally true when lasers came along. It 
was possibly the widest line in the industry:

 Magnetrons (fixed-tuned and tunable, internal- and 
external-magnets, pulsed for radar or CW for radar 
jammers or RF heaters, output coaxial or via 
waveguide). During WWII, these had been co-
manufactured with Western Electric and, to a 
smaller degree, Sylvania. The line included small 
magnetrons for radar beacons and altimeters. The 
original Radarange used the QK707 CW unit, with 
water cooling and an electromagnet. The Model 
1150 from 1950 contained two QK312s operating 
at 2450 MHz. The 1161 from 1954 applied a pair 
of QK 390s.

 Klystrons, (tuned mechanically or electrically), 
mostly reflex oscillators, but a few amplifiers like 
the QKK1036. The QKK1492 was a reflex 
oscillator fixed at 10.525 GHz, for use in police 
radars.

Figure 6. Belmont/Raytheon Model 21A21 television. 

Figure 7. Raytheon’s early color television.

Figure 8. Raytheon’s Model R-51 radio.
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 Transmit/receive tubes like the QK721B.
 Traveling-wave amplifiers, many of them 

intended to replace the line that RCA had 
abandoned.

 Backward-wave oscillators.
 Amplitrons.
 Carcinotron oscillators for radar jammers.
 Bitermitron dual-unit versions of carcinotrons.
 Crossed-field amplifiers.

Other Specials

The line included a spectrum of other unusual tube 
types:

 A four-quadrant multiplier, the QK329.
 A thermal-relay overload protector, the CK118.
 Spark-gap overvoltage protectors like the 

CK1030.
 A family of “Raysistor” optocouplers, with a neon 

or incandescent light shining on a photoresistor.
 A group of neon decade counters like the 6892.
 “Datavue” Nixie-style neon numeric indicators 

like the 8754.
 Pencil triodes, second-sourcing tubes like RCA’s 

5675.
 Gas and solid-state lasers.
 Subminiature electrometer pentodes.
 Clipper diodes for pulsed-radar modulators.
 Geiger counters.
 Subminiature gas-filled indicator triodes, to be 

driven from transistors.
 Subminiature thyratrons. The RK61 gas triode 

was familiar to ‘50s-vintage R/C aircraft 
enthusiasts as used in super-regenerative control 
receivers at 27 MHz.

Further Evolution

The company was quite agile in taking on other 
activities, especially defense contracting. It did devel-

opment work on the Lark, Hawk, Nike-X, and Patriot 
ground-to-air missiles; and the Sparrow air-to-air 
project. Activities like these have been a whole line of 
work. Subsidiaries were in other businesses like 
making private aircraft. The rest of the story is beyond 
the scope of Radio Age!

Other Studies

B. Belanger, “Raytheon’s Contributions to Radio and 
TV, Radio Age, June 2002, pp. 1, 3-11.

S. Auyer, “Raytheon’s Post-World War II Forays into 
Consumer Electronics - Part 1: Military Electronics, 
Miniature Portable Radios, Television Sets” (AWA 
Journal, Winter 2017, pp. 33-36), and “Part 2: 
Television Sets Continued, Conventional Tube 
Radios, Microwave Ovens, Transistors, and Transistor 
Radios,” (AWA Journal, Spring 2017, pp. 56-62.)

L. A. Sibley, “Raytheon (Non-Microwave)” chapter 
and “Raytheon Microwave Specials” PDF file on 
internal CD-ROM, Tube Lore II, 2019.

D. Stocks, “The M-Type Carcinotron,” Tube 
Collectors Assn. Special Pub. No. 26, April 2018.
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Figure 9. The CO 94 carcinotron, made by 
Compagnie Generale de Telegraphie Sans Fil, 
imported by Raytheon and sold as its QK522. It 
produced 0.2 to 0.4 watts and was voltage-tunable 
between 3.6 and 7.0 GHz.

Welcome New Members

 James Butler, Springfield, VA

 Andrew George, Centereach, NY

 Ed Moninger, Siler Spring, MD

RadioActivity 2021

The Sheraton College Park hotel in Beltsville, 
MD, where we normally hold RadioActivity, has 
not responded to our requests, so we are seeking 
another venue. Stay tuned for updates. We still 
hope to host an in-person RadioActivity in June.
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Here are two oddities that turn up in Sams’ Photo-
facts: consoles under these brands. They were 

almost certainly private-branded by other manufactur-
ers and used to test the market.

The Altec Pair

The Altec Lansing Corporation was a “famous figure” 
in the professional sound market at one time (1950-
1970, say). It held a major share in microphones, am-
plifiers (from home-style to ballpark size), and speak-
er systems. It took a quick look at the home television 
market in 1950. The ALC-205 and ALC-206 were 16-
inch sets in Set 105 Folder 3, issued in September. 
They were conservatively designed transformer-
powered 25-tube designs. The ANC-206 was a large 
table model; the ALC-206, a console. They used turret 
tuners, the then-standard Intermediate Frequency of 
21 MHz, and the “intercarrier” sound channel that had 
become universal. They employed the usual ratio de-
tector to pick off the sound, and a normal 6V6GT out-
put stage. The picture tube was the round National 
Union 16JP4. The high-voltage supply used two 
1B3GTs as a voltage-doubler. The under-chassis con-
struction included rather neat laced wiring. The front 
panel carried a decal with the ALTEC serifed logo-
type and the rear of the chassis had a similar name-
plate.

While Altec promoted its line of speakers to the audio 
business as giving the “Voice of the Theater,” the TV 
sound system here is perfectly ordinary. That didn’t 
particularly matter:  network programming came with 

treble that cut off sharply at five kHz, the film chain in 
the studio didn’t pass much more than that, and locally 
originated music was rare.

For background: The company had started in 1936 as 
the All Technical Products Company, maintaining thea-
ter sound systems when Electrical Research Products, 
Inc., a division of Western Electric, left the scene. It 
was reorganized soon afterward into the Altec Service 
Corporation, which lasted into the Sixties. It used pri-
vate-branded tubes, like 1276 power triodes from Syl-
vania.  In 1941 it bought the Lansing Manufacturing 
Corporation, owned by James B. Lansing and turned 
into Altec Lansing. This gave it a production facility. 
When Western Electric left the professional sound 
business in 1948, its line of microphones (e.g., the 
604A) and speakers (e.g., the 755A), went to Altec. 
The deal probably included the factory tooling. Altec 
developed mixing consoles for the broadcast and re-
cording industries, and items like the M-20 “Lipstik” 
condenser-microphone system. In 1946 it acquired the 
Peerless Electrical Products line of audio and power 
transformers for use in the amplifiers.  It became part 
of the Ling-Temco-Vought conglomeration in 1958. It 
bought the Gonset Division of the Young Spring and 
Wire Company, a well known maker of amateur-radio 
equipment, about then [1].

The company moved from New York to Anaheim, Cal-
ifornia in 1958. As of 1975 it had a subsidiary, Al-
tecom, also in Anaheim, to handle a line of telephone 
products, expanded by then to include repeaters, signal-
ing equipment, conference bridges, an echo suppressor, 
and even a repeater for “wideband” data (50 kb/s back 
then). The company underwent a dismal string of finan-
cial troubles and changes of ownership. The Altec 
brand is still in the consumer market, attached to prod-
ucts like headsets and Bluetooth speakers.

Altec’s Golden Age corresponded roughly with the era 
of tubes. However, by 1975 it had three rack-mounted 
solid-state PA amplifiers on the market (T1102A, 50 
watts, $250; T1101A, 100 W, $285; and T1100A, 200 
W, $350).

The first Altec product in the Photofact repair-data se-
ries was the A323B 6L6G-based amplifier in Set 66 
(July 1949), and there were 21 others.  The last one was 
the 707A AM-FM stereo receiver in Set 575 (April 
1962), using 7355 output tubes. The Rider’s schematic 
binders include a couple of items from 1949-50: the 
101 mono AM-FM tuner (the AM side was a tuned-
radio-frequency design!), and a combination: the 101B 
tuner and A323C 15-watt amplifier based on 6L6Gs.

TV Sets Branded “Altec” and “DeForest”
By Ludwell Sibley

The 16-inch Altec console.
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In later times, several big Altec rack-mounted amplifi-
ers got “good press” in Vacuum Tube Valley [2]. (VTV
is nominally extinct, but is still available on the Web.)

The De Forest Console

The DKW was covered in Set 527, Folder 1, from 
April 1961. The seller was the Sanabria Television 
Corporation in Chicago, named after Ulises A. Sana-
bria, who had been a major figure in developing scan-
ning-disc TV [3] and running a school for technicians. 
a correspondence and residence school that ultimately 
turned out several thousand. Lee de Forest had spent 
time in town as nominal head of De Forest’s Training, 
Inc. and partner of Sanabria.

The set was a stylish modern design with striped-
pattern veneer. It was a combination model with stereo 
FM tuner and four-speed record changer. The TV chas-
sis and FM/phono assembly were stand-alone units. 
The TV portion was divided into sub-chassis for tuner, 
video-sound-AGC-and-sync, horizontal-sweep, and 
LV-supply-and-vertical-sweep. Both were hot-chassis 
killers. The DKW appears to have been an unpleasant 
kluge to service.

The TV side used a switch-type VHF tuner, as UHF 
coverage was not yet required. The heaters were in a 
series string. The B+ came from silicon diodes in a 
voltage doubler. The picture tube was a 23GP4. The 
design was modern for its time: 40-MHz IF, intercarri-
er sound, and solid-state ratio detector for the sound 
channel.

The audio side had an FM tuner whose “balanced” in-
put had one side wired to the chassis. The heaters ran 
in parallel at six volts, from a transformer. The B+, as 
in the TV side, operated from a doubler coming off the 

power line. Each channel had push-pull 6V6GT out-
puts, an 8-inch woofer, and a 6-inch tweeter. TV audio 
was bridged onto the right-channel speakers.

The Sanabria Television Corporation was probably a 
descendant of Sanabria’s Western Television Corpora-
tion, which had sold disc-receiver construction kits 
and equipment for disc-TV stations.  Dr. de Forest, the 
self-declared “Father of Radio,” died two months after 
the Photofact came out. The brand name was probably 
honorary, as profits from the single model are doubt-
ful.
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RadioWinterFest 2022
Sunday, January 16, 2022

Once again, RadioWinterFest will be held at the 
National Electronics Museum, 1745 W. Nursery 
Road, Linthicum, MD. Take 1-195 east from the 
B-W Parkway (MD 295). Exit east on MD 170, 
and at the first traffic light, turn left on Elm 
Road. Take an immediate left on Elkridge Land-
ing Rd. Turn right on West Nursery Road and 
look for the sign that says BWI Hilton Park and 
the large radar displays in front of the museum 
building (which will be on your right). Free 
parking at the rear of the building. In case of 
snow, meeting will be rescheduled to the fol-
lowing Sunday.

Bring your lunch or use the nearby Jimmy Johns, 
McDonalds, or Quiznos. Coffee and doughnuts 
will be for sale at the Museum. 

Vendors enter at 8 a.m. for indoor flea market set 
up. (No selling outside.) Tables are free. Buyers 
enter at 9 a.m. Auction consignment ends at 
11:30 and the auction is at noon. NEM members 
admitted free. Non-member admission fee is $7 
with senior citizen’s fee, $5. NCRTV Museum 
members and MAARC members can join NEM 
for the discounted price of $20, and then enter 
free. 

The De Forest DKW console.
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The Radio Community Looses A Beloved Member
Willie Sessoms

He was a genuine friend to all he met and never 
knew a stranger. His concern for people was deep 
and genuine. He sent birthday, anniversary and get-
well cards to many of his friends from him and on 
the behalf of MAARC. He called when friends were 
going on trips to make sure they arrived safely. 
When he lost most of his vision due to chemo for 
multiple myeloma (cancer of the bone marrow) and 
was no longer able to see and send cards, he would 
call. He enjoyed speaking with people at the various 
meets that he could no longer attend, to see how 
things were going and to join in on the fun.

We meet a lot of people as we travel the road of life 
and in this hobby and we have been blessed by the 
many friendships that endure even if we only see 
each other once a year or so. A friend like Willie is 
rare, and if you were privileged to have made his 
acquaintance then you were blessed and you knew it. 
So many people will miss this great man who was 
like a brother to so many of us.  Few people  have 
the personal integrity, love and compassion and care 
that Willie had. 

Our club email  boxes were filled with emails from 
club members who told stories about Willie and how 
much they will miss him with comments such as :   

“He leaves a lasting legacy.”
“He was the heart of the club.”
“He was the kindest person I have ever known.”
“I will miss his welcoming smile.”
“The world is a lesser place without him.”

We were blessed to know him and we are all richer 
for that. Rest in Peace old friend, you did so much 
good in your time with us.

(Based on eulogies by Joe Koester and Brian Belanger 
delivered at the funeral.)

O ur radio collecting fraternity lost yet another truly 
great person on October 15, 2021 when Willie 

Sessoms from Baltimore, Maryland passed away.

Willie was 89 years old and was a retired Sergeant 
Major (E-9) from the U.S. Army. He was a patriot and 
he loved his country. Willie served two tours in 
Vietnam and later took a job with the Government 

He joined MAARC years ago and served in leadership 
positions, including vice president He arranged for 
presentations and helped with the club's annual 
Radioactivity and Fallfest. He was our historian.

Alan Roycroft’s 95-page book Real Life Drama in the 
Radio Service Shop in the 1930s is selling well. 
Readers have praised it as being both fun to read 
and highly informative about details of vintage radio 
servicing. Copies are available at MAARC meetings, 
or you can order a copy postpaid in the U.S. for only 
$11. Get one today. You will not regret it! Make 
check payable to MAARC and mail to Brian Bel-
anger (address on page 2). 
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Fallfest 2021

It was a beaufiful Fall Day—Great weather, great aucfion 
And a great crowd
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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.

Tidbits

In the December 2020 Radio Age, Brian 
Belanger writes about the Dynamic An-

tenna gadget. It has a Y circuit with the wa-
ter pipe ground connection at the bottom of 

the Y and two adjustable coils to the top of the Y. I 
was amused by this because it should work very well. 
It turns out that this gadget makes it likely to have one 
of my favorite and convenient antenna connections, 
which is to take a wire of moderate length, say 10-20 
feet and tie it from the radio antenna post to a radiator. 
This makes a low impedance loop antenna with the 
wire and the remaining water pipe going to ground. I 
use this on my Philco 18x from 1932/33. The radio is 
plenty sensitive with eight tubes, so the low impedance 
magnetic antenna does a good job of ignoring electri-
cal field noise. I can see that the coils would help 
match the low impedance loop to different radio anten-
na terminal impedances. On the face of it, one can leap 
to the conclusion that with this gadget only a foot or 
two from the set, that there is no chance for the anten-
na terminal to get any reception. That is true largely 
for E-fields, but not for the magnetic field that the long 
water pipe ground connection makes.

The other gadget in the same issue is the Wirt AC volt-
age regulator. If this gadget drops up to 15V and dissi-

For Sale: MusicMaster goose neck horn 
speaker and voice coil. Model number 
not available. The bell of the horn is 
wood but factory painted. The company 
decal clearly seen. Original. Includes 
base. Works well. I will send you email 
with photos if needed. $150; no checks. 
Ted Paskowski, tedpask@yahoo.com
443-254-0538.

Wanted: Centralab booklet: “A Baptism 
of Fire” describing their fixed resistors, 
circa 1930. Centralab product data sheets 

or catalogs labeled “Form 1001” possibly 
having a letter suffix (4 to 12 pages 
punched to fit 8.5 x 11 binder, published 
from the late 1920s to early 1940s. 
Original documents, clear photocopies, or 
digital scans OK. Glenn Trischan, PO 
Box 240022, Milwaukee, WI 53224, 
email: gnets142 @gmail.com.

Manufactured vintage radio furniture 
combinations: breakfront, chairside, 
revolving drum table, lamp. Home 
furnishing investments you and your 

spouse will be proud of. Gerald 
Schneider, 3101 Blueford Road, 
Kensington, MD 20895-2726, 301-929-
8593.

Back issues of Tube Collector Magazine 
are still available for $15 per year (six 
issues) postpaid in U.S.  Available years: 
2010, 2012, 2014, 2015, 2016, 2017, 
2018, 2019. Make checks payable to 
NCRTV Museum, mail orders to Brian 
Belanger, 115 Grand Champion Drive, 
Rockville, MD 20850.

pate under 10W with its adjustments, it may help a 
set that is distorting due to excessive gain that is not 
otherwise being tamed. This gadget has a chance of 
helping this case, because it affects heater power, 
which is a distortion-free method of reducing radio 
gain, as it was with the rheostat in 1920s battery sets. 
Note that the instructions ask to listen for clarity.

Joe Sousa
Parts Suppliers

There are a number of antique radio parts suppliers 
around. Radiodaze.com is one of the most familiar, 
but here are a couple that may not be as well-known:

vintagewireandsupply.com

A good place to look for 1930- style line cord plugs 
and two-conductor twisted line cord

antiqueradiosand parts.com

This vendor sells many different kinds of radio parts 
including things like IF transformers

And, here is a site that lists other antique radio parts 
places:

antiqueradio.org/parts.htm
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Mid-Atlantic Antique Radio Club
c/o Geoff Shearer
14408 Brookmere Dr.
Centreville, VA 20120-4107

MAARC Your Calendar! 
In-person meetings have resumed.  Please continue to follow Maryland COVID-19 
guidelines for masking and social distancing.  Please respect other member's need for 
space and non-contact. 

We will be sending out email notices for any last minute changes.  Please ensure our 
membership chair, Geoff Shearer, has your most current email address.

Sun. Dec. 19, 2021 MAARC Meeting at the Davidsonville Family Recreation Center.  See  
p. 2 for map and directions. (We are NOT meeting in Virginia this 
December.) Tailgating at 10:30 a.m., meeting at 1 p.m.  Presentation 
by Dave Sica on dealing with your radio collection. Display table—
Antique Radio Battery Eliminators.

Sun. Jan. 16, 2022 MAARC WinterFest at the National Electronics Museum. See page 12  
for details.

Sun. Feb. 20, 2022 MAARC Meeting at the Davidsonville Family Recreation Center.  See  
p. 2 for map and directions.  Tailgating at 10:30 a.m., meeting at 1 p.m. 
Super Show and Tell. 

Sun. Mar 20, 2022 MAARC Meeting at the Davidsonville Family Recreation Center.  See  
p. 2 for map and directions.  Tailgating at 10:30 a.m., meeting at 1 p.m. 
Display table—McIntosh Hi Fi equipment. 

Visit www.MAARC.org for information about the club
Visit us on Facebook at MAARCDavidsonville


