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Introduction 
 
The Citizens Radio Service, commonly called the 
Citizens Band, is the best known radio application 
other than broadcasting. It is certainly more familiar 
than the old-time Motion Picture Radio Service, 
Relay Press Radio Service, or Petrolium Radio 
Service. [I have encouraged Ludwell to write about 
those lesser-known services. – Editor] The Federal 
Communications Commission announced it in May 
1945 as an inexpensive postwar medium for popular 
use1, and issued the governing rules (Part 19, now 
Part 95) in 1947. The expected uses were portable 
stations, point-to-point use, and mobile applications. 
The intention was personal and business use, but not 
communication for hire. 
  
CLASSES A AND B 
 
The original rules called for Class A and Class B 
operations at 460-470 MHz. Class A was higher in 
power, at 60 watts’ transmitter input. The transmit 
frequency had to be stable, requiring crystal control. 
“B” was simpler but allowed fewer channels. Class B 
gear could get away with free-running modulated 
oscillators. The Citizens Radio Corporation, estab-
lished in 1948, offered its Model 100-B Class B 
handheld for general use (Fig. 1). The oscillator/
superregenerative detector was a 6K4. Audio was 

(Continued on page 3) 

Figure 1. The cover of the National Radio Institute’s 
newsletter of February-March 1949 featured this 
photo of a Citizens Radio Corporation 100-B Class B 
hand-held. Sylvania used a photo of this set in ads 
promoting its line of subminiature tubes. 
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handled by other subminiatures, three 1V5s. The 
company’s founder was Alfred Gross, who is better 
known for an extensive line of prewar HF amateur 
transmitters2. Motorola offered a Class A base station 
and mobile transceivers, claimed to be the 
“first” [FCC] “type-approved” gear in 1953 (but that 
was probably the first Class A system). Each used 
two 2C39 “lighthouse” triodes, not giving a mass-
market price. 
 
The FCC has folded these classes into today’s 
General Mobile Radio Service and Family Radio 
Service. 
 
CLASS C 
 
The obscure Class C service covers radio-controlled 
devices, nominally not allowing voice services. It 
offers five channels around 27 MHz on spare slots 
between TV channels 3 & 4, 7 & 8, 15 & 17, and 19 
& 20, with up to four watts output. It also shares 
27.255 MHz with other uses, at up to 25 watts. These 
are used for in-house paging systems and remote-
paging car alarms, especially 27.255 at high power. 
 

(Continued from page 1) 

Class C service also allows control of model aircraft 
on 50 channels at 72.0 to 73.0 MHz, and surface 
models like boats and cars via 30 channels at 75.4 to 
76.0. A transmitter power of 0.75 watt is permissible. 
In probable tribute to youthful enthusiasts of radio-
controlled aircraft, the minimum age for a licensee 
was twelve years. 
 
CLASS D 
 
In September 1958 the FCC decided to reallocate the 
11-meter amateur band to “Class D” CB use. Its 
monitoring service had detected the minimal use of 
the band by hams. This assigned 22 exclusive 
channels (26.96 to 27.235 MHz), plus another 
(27.255) shared with radio-controlled devices like 
model aircraft. Channels 1 to 8 and 15 to 22 were 
officially reserved for “intrastation” use among a 
group of units under the same license, while the rest 
could be used for “interstation” QSOs with other 
licensees. Compared to 460-470 MHz, Class D 
allowed simpler, cheaper equipment and less need for 
a line-of-sight path. However, this was done near the 
peak of the eleven-year sunspot cycle, when trans-
continental radio propagation at CB power levels was 
routine. It may not have been the FCC’s wisest-ever 
decision, considering the channel pileups and the 
regulatory misery that the Commissioners dropped 
on their staff. 
 
In engineering school, the theory of “white noise” is 
that it is the sum of an infinite number of sine waves. 
I once had a converter on my car radio, allowing 
monitoring of Channel 19 to detect why traffic was 
blocked up on the Interstate. In the afternoon, the 
“band was open” for perhaps 1000 miles in any 
direction, and the receiver played ample white noise. 
 
The market boomed. By early 1962 almost 250,000 
licenses had been issued, some of which covered 
radios in a whole fleet of vehicles. The figure 
reached 400,000 by the start of 1963, and eight 
million in April 1965. (By contrast, amateur licenses, 

Figure 2. A Stewart-Warner Model 73 Class B 
“Portaphone” using a T-shaped folding dipole. The 
modulated oscillator/superregenerative stage 
employs a subminiature tube; the audio section is a 
3A4 miniature. The receiver is tunable. The batteries 
were in a vinyl carrying case. A warning label on the 
antenna declares “CAUTION Do not operate unless 
light is visible in antenna socket.” The circuitry is on 
an early phenolic printed circuit. 
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The Heathkit HW-19 had a freak receiver: a pentode 
RF stage feeding a triode superregenerative detector. 
This was a quick adaptation of the “Benton Harbor 
lunchbox” five-watt amateur transceivers: the HW-19 
Tener, HW-29 Sixer, and HW-30 Twoer. The RF stage 
kept the noise generated by the superregen from 
jamming other stations nearby. The receiver was 
probably not a good performer as to selectivity, in a 
service where the adjacent channels were only 10 kHz 
apart. 
 
The Vocaline Corporation of America did not abandon 
the Class B 460-MHz band. The JRC-400 and -425 
contained three tubes, one of them a modulated 
oscillator and superregen receiver. “1932 technology in 
1962.” A pair of these, tried out long ago, had a range 
of only about a block. For 1962 VCA launched the 
“Commaire PT-27,” a portable broadcast receiver and 
four-channel CB transceiver, powered by AC or 
internal batteries. It used two tubes and eighteen  
transistors. 
 
The transmitter in the RCA CRM-P2B-5 was unusual 
at 27 Mhz: a modulated oscillator. 
 
An unusual elaboration was the Browning “Eagle” 
combination from 1966; the R-27 receiver and S-23 
transmitter, which had free-tuning in the R-27 and the 
full set of 23 crystals in the S-23. The Allied A-2533 
and A-2567 got 23 channels from twelve crystals as of 
1969, while the Hallicrafters CB-24 needed fourteen. 

today at an all-time high, number about ten percent of 
that figure.) The Class D license cost, in current 
dollars, $175, reduced to $28 in 1966. A licensee had to 
be a U. S. citizen (this is the Citizens Service, after all!) 
and eighteen years old (unlike the amateur tradition of 
younger holders). The term of license was five years. 
In the mid-1970s the FCC issued a temporary license 
to an applicant to relieve users’ frustration over the 
months of backlog in processing. 
 
In an issue of Part 19 dated 1959, a station license was 
to be posted at the point from which the transmitter 
was controlled. In the same issue, Subpart E required 
stations to have CONELRAD (Control of Electromag-
netic Radiation) monitors and shut down if an air-raid 
alert came in. This was probably based on the theory 
that they could serve as navigational beacons for the 
Soviet Air Force. 
 
Antique-radio enthusiasts are generally familiar with 
the broadcast “radio craze” of the early 1920s. The 
burst of CB licensing in the 1960s was a fervor of its 
own. 
 
EARLY GEAR 
 
U. S. manufacturers once supplied the market. The first 
Sams repair manual from 19613 covered 45 models 
branded Apelco, Citi-Fone, Globe, Gonset, Halli-
crafters, Heath, Morrow, Raytheon, RCA, Regency, 
USL (United Scientific Laboratories), Viking (E. F. 
Johnson).and Vocaline. Close inspection of the photos 
and tube types show local production. Even the ones 
branded Lafayette, Radson, and Realistic, on inspec-
tion of the photos and part numbers, were made here. 
 
There were later many other brands, some of them 
familiar from the amateur-gear market: Arkay, Bendix, 
DeWald, Eico, Globe, Gonset, ITT, LaSalle, Magna-
vox, Morrow, Osborne, Philmore, PolyComm, Sonar, 
Spokesman, Utica, Webcor, Webster, and so on. The 
list feels like the TV business in the ‘50s, where 
perhaps 100 brands must each have prayed for a five 
percent share of the market. Asian brands like Cobra, 
Galaxy, and Uniden roared into the market later, 
followed by Baofeng. Figs. 2 through 6 as well as 10 
and 11, are examples of typical CB gear. 
 
All models in the 1961 Sams book were tube designs, 
hand-wired, except the Globe “Pocketphone” 200-
milliwatt hand-held, which had transistors on a printed 
circuit. Most of the power supplies were ingenious 
circuits that could run from six volts DC, twelve  volts 
DC, or AC. From the schematics, the operating 
channels were single (nine models), dual (one model), 
triple (two models), quadruple (four models), or 
quintuple (five models). The receivers were single-
conversion, often with dual IF stages. 
 

Figure 3. General Electric Y7000 single-channel 100-
mW hand-held for Channel 11, circa 1967. 
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Chip-based phase-locked-loop synthesizers entered in 
the late’70s, giving all 40 channels from only a single 
crystal. 
 
The 23-channel sets, before frequency synthesizers, 
used pairs of crystals, for the transmit frequency and 
receive oscillator. The difference between them was 
usually the familiar 455 kHz. Ingenious souls realized 
that swapping the crystals gave “freeband” channels 
above or below the legal band. Other means were 
found to invade the CW portion of the 10-
meter amateur band, where AM CB signals 
were not welcome. 
  
ORGANIZATIONS 
 
CB became a popular hobby. Specialized 
clubs formed, like REACT (Radio Emergen-
cy Association Teams), which nominally 
monitored Channel 9, the emergency calling 
frequency. REACT was an overarching 
national organization. ALERT, Inc. was a 
comparable group. The California Citizens 
Band Association was another corporate 
group of clubs. In the mid-70s the U. S. 
Citizens Radio Council represented about a 
million members. The North Shore Emergen-
cy Association was a group in Chicago 
operating a shared-use UHF repeater for 
Class A. There was additionally the 
International CB Radio Operators Associa-
tion (Figs. 6 and 7). To this day, the Web 
slows a wide existence of associations and 
clubs in multiple nationalities. 
 
Elements of the citizenry revolted against the 
faceless bureaucrats in Washington by 
seizing control of the medium. They theo-
retically had to have licenses and identify 
their transmissions with FCC-issued call 

signs. “Handles” like “Louisiana Lady” 
were unauthorized. A friend of mine 
once had a conversation with an agent 
from the Los Angeles office of the Field 
Enforcement Bureau, who complained 
that, after monitoring the band for a 
while, he had to spend the next two days 
typing up violation notices. Of course, 
the abandonment of call sign discipline 
meant the Commission had no address to 
which to send a notice. 
 
THE LINEARS 
 
The power to the transmitter’s final 
amplifier was limited to five watts input, 
later defined as four watts’ output. 
Private enterprise came into play by 
manufacture of linear amplifiers with 
outputs of, typically, 300 watts. This was 
about the time that novar and Compac-
tron tubes became usual in TV sweep 
amplifiers. This was a great benefit to 
legitimate applications like linears for 
amateur radio. However, CB amps pop-
ped up. The Kris Big Boomer used a 
6KV6 driving (depending on model) two 
or three 6LQ6s. Three 6KV6s appeared 
in the Varmint “10 meter” amplifier, 
driving six 6LR6s. The D&A Phantom 

Figure 4. Cobra LTD25 40-channel transceiver and 
PA amplifier, ca. 1971 

Figure 5. Realistic (Radio Shack) TRC-200 
(5 watts, 6 channels, ca. 1977) and TRC-
201 (2 watts, 3 channels, ca. 1981) 

Figure 6. The Inter-
national CB Radio 
Operators Associa-
tion, headquartered 
in Roanoke, Va., 
published this Oper-
ator’s Handbook. 
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“affirmative,” “10-20” was “where are you?” and so 
on. Truckers developed a whole dialect of slang, much 
of it devoted to alerts regarding law enforcement. 
 
CB operation found its way into American pop-culture 
in the mid-and late-1970s, via TV shows like the 
“Dukes of Hazzard” or the four-minute movie 
“Convoy” (still available on YouTube). Psycho-
logically, CBers could develop bonds with others in a 
semi-anonymous way. 

500 used four 6JG6s feeding six 6LQ6s; the PD400 
used a 6JG6 driving another; while the Maverick 
employed four 6JB6s operating into four 6LQ6s. Figs. 
8 and 9 show the MaCo 300 linear. 
 
Linears used on AM signals are not as expedient as 
those handling SSB: much of the amplifier’s capacity 
is committed to handling the carrier. 
 
The Commission changed its rules to forbid manu-
facture of amplifiers capable of handling the band, but 
underground manufacture continued. In 1970 the FCC 
put out a Public Notice reporting that its operatives, 
accompanied by an FBI agent to provide firepower, 
had raided a shop in Chattanooga, seizing 40 linears 
and the parts to make 40 more. 
 
The known champion linear used an Eimac 
3CX5000A7 tube. Modern solid-state amplifiers, with 
outputs of 80 to 200 watts, are still advertised on the 
Web. 
 
There were, and are, dedicated dealers in CB goods. A 
GE-made sweep tube has surfaced, private-branded 
“Yak Shack.” 
 
THE CULTURE 
 
The Citizens Band is nominally a land-mobile show. 
However, CB operators often enjoyed a scaled-down 
version of amateur radio, without developing Morse 
skills or passing FCC test elements. They happily 
spliced call signs like “KAB1234” or “WYZ6789” 
onto their names. About 700 “card swapper” 
enthusiasts “talked skip,” trading QSL cards with their 
contacts to celebrate “working DX.” It is suspected that 
using a linear amplifier was routine practice. 
 
Parts of the “ten-code” devised (and later abandoned) 
by police forces were adopted by CBers: “10-4” meant 

Figure 8. The MaCo 300 “Amateur” linear. This was a 
highly popular unit, although the tubes are now hard 
to find. The nameplate piously reports that it meets 
the requirements of Part 97 of the Rules, the ones 
applying to the Amateur Radio Service. 

Figure 9.. Top view of the MaCo linear. The tubes are 
M2057s branded “MaCo” and carrying the GE 188-5 
source code, date-coded 1978. One tube drives the 
other four. The fan was a good idea in an amplifier 
handling an AM signal. 

Figure 7. CB’ers used this Handle Book, containing 
thousands of nicknames sorted by state. In it you will 
find handles like “The Green Hornet,” “Panty Hose 
Man,” and “Coal Miner’s Daughter.” 



Radio Age  August 2020 Attend RadioActivity when the virus crisis ends          page 7 

 

The hobby faded as interference and over-power 
operation clogged the channels. Instant Messaging via 
the Internet, and cell-phone service, bloomed. Current 
UHF operations like the Family Radio Service and 
General Mobile Radio Service took over much of the 
traffic. General two-way business users such as 
contractors widely escaped to VHF FM Business Band 
licenses. The major residual CB users are truckers. A 
wide number of imported transceivers are still offered 
via the Web. 
 
REGULATION 
 
The FCC revised Part 95 to provide 40 official 
channels in 1976. It allowed SSB (single-sideband) 
modulation, which in theory could double the channels 
to 80. At the same time, it tightened the limits on 
harmonic radiation, to keep CBers out of TV Channels 
2 or 6. It revoked the type acceptances of the existing 
sets and ordered a cutoff of their sales to start January 
1, 1978. This led to a protest from the Colorado 
Pawnbrokers Association and others in its industry, to 
waive a cutoff date for legal sale of 23-channel sets, 
either reconditioned or new-old-stock. The pawn-
brokers pointed out that their 23-channel inventory was 
unsalable. The Commission denied the petitions. The 
implication is that today’s radio collector may not buy 
or sell 23-channel antiques. 
 
License-free operation was legal at one time if the 
input power was 100-mW or less and the set was “used 
only for communications with similar units.” (This 
does not seem like an enforceable requirement.) 
Numerous solid-state hand-helds ran at this power.  
 
In early times, any repair work that affected the 
transmitter had to be done by a licensee holding a 
Second Class or higher Radiotelephone or Radiotele-
graph ticket, or under direct supervision. The Howard 
Sams line of service information warned that even 
changing crystals required this formality. That must’ve 
been problematic for Heathkit and other kit vendors: 
theoretically build the set, then take it to a repair shop 
for tuning-up. In recent years, after abolition of the 
licenses, a transmitter technician need only be 
“qualified.”  
 
The Commission gave up on licensing in 1983. It 
redefined 22 channels in the 460-MHz band (462.5625 
to 462.7250 MHz) as the Family Radio Service in 
1996. The radios are narrow-band FM units, usually 
hand-held. They are a Walmart commodity selling in 
the two-digit price range, often merchandized in pairs. 
They often feature “private line” sub-audible tones to 
open up the distant receiver selectively during 
transmission, silencing it when others are on the 
channel. Effective radiated power is limited to half a 
watt. Permanently attached antennas are required, 

ruling out anything on the roof. FRS is regulated under 
Part 95, just as is the Citizens Service. 
 
The Commission changed Subpart D of Part 95 in 2019 
to remove a limit on DX contacts farther than 250 km. 
An examination of the current version shows the 
following requirements: 

Figures 10 and 11. During the years when Radio 
Shack was a major seller you might have seen an ad 
for the Realistic Model TRC-61 “One-hander.” It has a 
23-channel selector built right into the microphone. 
Do you suppose their marketing team might have felt 
that having an attractive young woman demonstrating 
it by staring in your eyes would help increase sales? 
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 Violation of the rules deletes the operator’s right 
to operate without a license. 

 The FCC may inspect a station at its will, being 
allowed to see any correspondence that has been 
exchanged between the owner and the 
Commission. 

 If a station causes harmful interference, it must be 
equipped with a low-pass filter or other 
correction. If changes don’t fix the problem, 
“quiet hours” may be imposed. 

 Channel 9 remains limited to only emergency 
communication or traveler assistance. 

 Only “plain language” may be used (this probably 
responds to past interest in use of speech 
scramblers). 

 Advertising of goods or services, and promotion 
of political campaigns, are forbidden. 

 Operators may work stations in Canada, but no 
other foreign country. 

 Music, whistling, and sound effects are ruled out. 

 Use of amateur gear or other non-CB equipment 
is forbidden. 

 Linear amplifiers are, of course, ruled out. 

 A station may now be connected to the telephone 
network if the operator monitors the call and the 
equipment meets the interconnection 
requirements of Part 68 (for signal level, etc.). 
(This is an inversion of the once-unauthorized 
amateur tradition of “phone-patch traffic” from 
distant countries.) 

 QSOs are to be limited to five minutes, followed 
by a one-minute silence, except for emergency 
traffic. 

 Transmitters must be on-channel within 50 parts 
per million (±1350 Hz at 27 MHz). 

 The antenna may not be higher than 60 feet above 
ground, or 20 feet above a roof. (Gain antennas, 
like a three-element Yagi giving five decibels, are 
not mentioned.) 

 Output power remains limited to four watts for 
AM or 12 watts peak-envelope-power for SSB. 

 The transmitted bandwidth is to be held to 8 kHz 
for AM and 4 kHz for SSB. 

 Harmonics must be at least 60 dB down from the 
carrier. 

 Frequency-control elements like crystals may not 
be accessible from outside the enclosure. 

 Dissipation ratings of output transistors or tubes 
must not exceed 10 watts ICAS (Intermittent 
Commercial and Amateur Service). (The faithful 

6146, and the familiar TV sweep tubes used in 
linears, are forbidden. So is the 6AQ5 or 12AQ5, 
which were used in five of the 17 brands in the 
first Sams book.) 

 Marketing of external amplifiers or external 
frequency controls is forbidden. 

The above discussion relates to CB in the U.S. The 
Canadian version is similar, although it evolved 
somewhat differently. Many other nations have their 
own varieties, often with different channel assign-
ments. 
 
MEDIA 
 
The amateur radio press announced the arrival of 
Class D operation, trying to figure out how to treat the 
new medium. The publisher of CQ introduced a 
specialized journal, S9 CB Radio, in 1962. It ran until 
diversifying into Popular Communications in 1982. 
The same firm produced RADIO! for distribution by 
Radio Shack in the middle 1990s. The other, lesser, 
medium was CB Radio Magazine, which is still 
available on the Web at www.cbradiomagazine.com. 
It gives access to scans of back issues of S9 and of 
Secret CB, a quarterly that ran 1977-86 and gave 
directions for modifying CB equipment including 
linears. There was also CB Horizons, published in 
1961-63, and a column “On the Citizens Band” in 
Popular Electronics about then. 
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Free On-Line Lectures 
 
The National Capital Radio & Television 
Museum (ncrtv.org) is offering free on-line 
lectures on a wide range of radio/TV topics twice 
a month using the Zoom conferencing platform. 
President John Begg has been emailing 
announcements of these events to MAARC 
members. Try tuning in if you have not already 
done so. MAARC is proud to have launched this 
museum more than two decades ago! 
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I  read with interest Eric Stenberg’s article about 
button cell replacement in mid- to late-1930s radios 

that appeared in the April Radio Age. I, too, have run 
into these cells in other radios and have read other 
authors’ encounters with their replacement. One such 
article indicated it is possible to soak the cell in water 
to rejuvenate it. I’m not sure if it was just plain water 
or if there was something else with it. Anyhow, the 
idea was to soak the cell and then let it regenerate and 
return to the dry state. Supposedly, that was sufficient 
to bring the cell back to operating condition. My 
thought is that it’s just a matter of time, and who 
knows how long that might be, before the cell would 
fail again. And, no matter what kind of cell you use to 
replace it with, the replacement cell will fail also. 
 
The radio I’m working with is a Sears Silvertone 
Model 7105. It is full of the loctal base tubes with a 
push-pull output and power output of around ten watts 
into a four-ohm load. When I got the set it was not 
functioning at all, with an open output transformer, 
and other tubes not working. My theory about wax 
and paper capacitors is . . . if they haven’t failed, they 
probably will. So I replace all wax and paper capaci-
tors along with all out-of-tolerance resistors. 
 
When I got to the button cell, I thought of how to 
replace it, and wanted to come with a more permanent 
fix. Eric’s article included an editor’s note about 
creating cathode bias by putting in a cathode resistor. 
That would be a more permanent fix like I wanted to 
come up with. Too bad that note wasn't published 
until after I was in my situation. 

Another Idea for Button Cell Replacement 
By Ken Lichtle 

Figure 1. The original circuit with the button cell in the 
grid circuit of the first audio amplifier stage.  

0.01 
μF 10 μF 

50 V 1N4002 
Diodes 

Figure 2. The same circuit with the two 1N4002 
diodes connected between the HV center tap and 
ground to provide bias for the 7C6 amplifier stage.  

Figure 3. The components in place for the bias 
network. 

My fix was to put two silicon rectifier diodes in the 
center tap of the power transformer, forward bias the 
diodes, and bypass them with caps to keep any inter-
fering voltages from being fed into the audio ampli-
fier. Why two bypass caps in parallel? The electrolytic 
cap handles the low frequencies well, but not RF 
frequencies, and the 0.01 μF ceramic cap takes care of 
the high frequencies. By using both, any tendency to 
oscillate is reduced to zero. 
 
The silicon diodes have a forward bias of around 0.65 
volts each, which would put the bias voltage right in 

(Continued on page 13) 
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A fter retiring from the Defense Department in 
2000, my son talked me into purchasing a 1950 

Willys Jeep for restoration. OK, I needed a project! 
The 1950 CJ-3A still had the WW II machine gun 
mount on the frame. My wife and I removed the 134 
cubic-inch engine and carried it to my tailgate for 
transport to a machine shop for crankshaft turning and 
cylinder re-boring. This rugged engine won Willys 
the WW II scout car competition over Ford, and was 
obviously WW II production slightly modified for the 
civilian market. In any case, three years later the 
Willys was on the road and street legal. 
 
Years later at a car show in Daytona, Florida, my son 
purchased a Willys instrument panel with all gauges 
intact. It laid around his garage for a number of years, 
until I decided to make something out of it, after 
which it laid around my garage for a few years. Now 
the rest of the story, and what does this have to do 
with radio? 
 
Stuck at home because of the Corona virus and cabin 
fever taking hold, at long last, I decided to make a 
custom radio for my Son’s garage employing the 
instrument panel.  
 
I constructed a rudimentary cabinet large enough to 
provide space for the instrument panel and a 
sacrificial radio. I had a recapped Emerson Model  
815 which played nicely, so it became the lamb. A 
four-knobber, it would enhance the overall look of the 
radio. 
 
A check of the panel meters, showed all to be func-
tional, but of extremely low resistance, which I felt 
precluded drawing power off the filament or high 
voltage supply of the radio. I had a derelict six-volt 
supply that could power the panel meters. It fit nicely 

The Corona Radio Project 
By Steve Noga 

The jeep that inspired this radio project. 

The Emerson 815 that provided the chassis for the 
“Jeep radio” and the wood cabinet to house it. 

The Jeep dashboard parts that I planned to 
incorporate into my custom radio. 

inside the cabinet and next to the radio chassis. I had 
considered having one of the gauges driven by the 
AVC voltage in the radio to serve as a tuning strength 
indicator, but the meters were so heavily damped as 
to preclude this. I powered the six-volt supply from 
the AC in the radio and the gauges now appeared to 
be functional to the casual observer. The entire 
project took about 20 hours including touchup of the 
cabinet as components were positioned. So we have a 
one-of-a-kind Emerson? Or is it a Willys Overland? 
In any case, it helped with cabin fever! 

The completed Jeep dashboard radio! 
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L et’s examine an analog “radio” mode that had 
some popularity in the 1970s and ‘80s: FM broad-

casting via a cable TV system. 
 
The first known example was an automated commer-
cial stereo operation on the cable system serving 
Riverton, Wyoming in 19681. “Radio 95” ran fifteen 
hours a day on 95.0 MHz—a nonstandard frequency 
but acceptable to analog tuners. The system fed 2551 
subscribers as of 1978. CATV (Cable TV) operations 
often had a “weather channel” comprising a motorized 
camera that scanned back and forth over a thermom-
eter, anemometer, and barometer. The sound channel 
was available for other uses. The Riverton system also 
carried “Radio 92,” owned by the cable company, 
playing taped music. 
 
Radio 95 used two auto-reverse tape players and a 
program clock. They fed a Gates M-6146 stereo 
generator and M-6095 10-watt exciter (a much more 
powerful source than required!). 
 
CATV operators often sold and installed second taps to 
their subscribers to feed an FM tuner. To them, the 
basic need was to add a modulator at the headend and 
let a program originator feed it. It was a “good PR” 
move that might sell more connections, especially to 
student households off-campus. By contrast, many 
Riverton listeners just bridged a piece of twin-lead 
onto their TV sets. Of course, a TV-FM splitter would 
be an elegant means for the customer to share a single 
feed. 
 
This operation was highly desirable to college carrier-
current stations, which previously served only the 
dormitories, and only via a basically noisy medium 
which was exposed to a radiation bust by the FCC. The 
station could now reach downtown to at least some 
residences, with FM quality and even stereo. It could 
sell commercials to pay for the phone line to the 
headend. Even for stations that planned to “go FM,” it 
became possible to improve the studios and train the 
talent while waiting for a construction permit. 
 
The headend of a cable system often reached towns 
beyond the location of the school, taking care of 
commuters. 
 
While most CAFM operations went downtown, some 
fed an on-campus cable system. At least one case oc-
curred where FM tuners were collocated with carrier-
current transmitters to avoid the need for program 
lines.  

EQUIPMENT 
 
Modulators came from Jerrold (their AFM-2), the Catel 
Corporation (FMS-2000), Blonder-Tongue, Dynair 
(AM-1A and FM-1A), Anaconda (8710), and multiple 
others. Stereo versions were available. A typical 1962 
list price was $450 ($3400 in 2020 dollars). To be 
played on TV sets, the modulator put out a video 
carrier 4.5 MHz below the sound carrier, to work with 
the usual inter-carrier receivers. 
 
Dynair offered a split-stereo system in which a TV set 
handled one channel and the other channel was on FM, 
analogous to the 1950s AM-FM radio demonstrations 
of stereo before FM multiplex became available. 
 
Using a TV set as a sound receiver was not necessarily 
a good idea, in terms of power consumption and tube 
life, but it avoided the need for a splitter or second tap. 
It, of course, worked on CATV systems that did not 
carry FM. If the weather was on Channel 6, an FM 
tuner bridged onto the cable could usually tune in the 
sound carrier at 87.75 MHz. 
 
TYPICAL COLLEGE STATIONS 
 
KCSC started as a carrier-current station at Chico State 
in California. The FCC objected to the station being 
heard five miles away2. Oddly, the station sought 
approval of CAFM from the Commission and received 
it. It started cablecasting in 1971. It now streams on the 
Web. 
 
KRUZ, at the University of California at Santa Cruz, 
was an early starter in 1966. It became a 10-watter in 
1974, renamed KZSC, then stepped through power 
raises to 1.25 kW, then 10 kW, and finally 20 kW. 
 
WCDE began as a carrier-current operation at Davis 
and Elkins College in Elkins, West Virginia. It 
proposed going on the local CATV system. The idea 
drew radar-directed flak from the owner of the kilowatt 
AM station in town, who feared losing commercial 
revenue3. The station finally got approval from the 
school’s administration and went on-the-copper in 
1971. It later applied for a Class D FM construction 
permit (I volunteered the channel search and height-
above-average-terrain plots). It is now a Class A 
operation at 300 watts on 89.9. 
 
ACRN, the All-Campus Radio Network at Ohio 
University in Athens, started in 1971 on carrier-current, 
added CAFM in 1974, went to stereo in 1976, and is 
now www.acrn.com. 

Cable FM (CAFM) Radio: The Vanished Medium 
By Ludwell Sibley 

http://www.acrn.com
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The 1975 edition of the FM Station Atlas [4] contained 
a list of 50 stations known at the time. Information 
became available on 135 CAFMs in the U. S. and 
Canada a little later, almost all of them college 
operations. However, there was no official source, and 
there must’ve been far more. 
 
COMMUNITY RADIO 
 
Besides college radio, there were “community radio” 
operations long ago. 
 
An early big-city commercial station, possibly the first 
in the U. S., was CABL-FM 108. It ran on the Theta 
Cablevision system in West Los Angeles beginning in 
January 1, 1972. The station was run by a 19-year-old 
former pirate-radio operative who had been caught two 
months before [5]. His KPOT (surprise!) was in an 
apartment in town. He was visited by two FCC enfor-
cers and the police, only three days after signing on. 
 
The station-oid used a T-14/TRC-1 radio-relay trans-
mitter. This was a Signal Corps leftover from WW II, 
used in at least another unlicensed station in the 
Midwest. It was remarkably suited to FM broadcasting: 
the audio frequency response was broad enough to 
handle four multiplexed telephone channels, the 
frequency coverage was 70 to 100 MHz, the output 
power was a burly 40 watts, and the rig was conven-
iently portable. Unfortunately, the frequency-control 
oscillator ran very low: operation on 88.1 MHz 
required a crystal on 917.708 kHz, with its output 
multiplied (x 3 x 4 x 2 x 2 x 2). It is suspected that the 

near-instant FCC action resulted from a spurious 
output putting Progressive Rock onto an air-to-ground 
channel at the Los Angeles International Airport tower. 
The station was detectable fifteen miles away [6], and 
LAX is about half that far. The FCC refrained from 
imposing a possible $10,000 fine and year in jail. 
 
CABL stayed on in the former-KPOT studios. 
 
Not considering Radio 95 four years earlier, Wikipedia 
claims that CABL-FM 108 was the first commercial 
CAFM station. 
 
Another operation was CCIA, reaching the Santa 
Clarita Valley, close to Los Angeles but with LA’s radio 
signals attenuated by mountains. There was no local 
over-the air station [7]. It started as a carrier-current 
operation at the California Institute of the Arts. It met 
the Cablevision Inc. headend in 1973 via a ten-mile 
program line. After the Institute defunded it, CCIA 
became a self-sustaining operation. 
 
Community broadcasters appeared in other places, 
among them Bloomington, Indiana; Knoxville, 
Tennessee; and Blanding, Utah [8]. An entertaining 
variant was available in Toledo, Ohio, carrying extra 
FM channels fed by the local police station, the BBC, 
Radio Moscow, Armed Forces Radio, and Radio 
Prague. 
 
At the time of major growth in the early 1970s, there 
were about  2800  CATV systems in operation in the  
U.S., reaching about 6,000,000 houses, or about nine 

percent of all TV households. The 
largest system fed 35,000 subscri-
bers, although a more typical size 
was 1500. The average system 
reached about 56 percent of the 
potential users in its area. 
 
THE FADEOUT 
 
Some cable operators abandoned 
FM coverage to pack more TV 
channels onto their systems. 
Licensed AM and FM stations 
“bridged onto” the Web almost 
universally. Of the 57 stations 
reaching Clarks Summit, Penn-
sylvania, 53 did so. A hundred 
serve Pomona, California, 78 of 
them on the Web. Thirty-eight are 
listenable in Johnstown, Pennsyl-
vania, but, unusually, only twenty 
are also in the Web. 
 
Broadcasting ran a story [9] in 
1982 on an AM daytimer adding 
nighttime coverage by feeding the 
local cable system. This was an Typical CAFM system configuration. 

 



Radio Age  August 2020 Attend RadioActivity when the virus crisis ends          page 13 

 

the ballpark for the first audio detector/amplifier 
stage. This is a variation of the bias circuitry for a 
lot of radios with the biasing accomplished with a 
string of resistors producing various values of bias 
for different stages. The silicon diodes create a 
much better regulated bias voltage. 
 
The Silvertone set seems to like this approach 
quite well. Works great!  
 

(Continued from page 9) 
 

endorsement of an existing practice: the number of 
AMs appearing on cable in 1975 was 115, up from 32 
in 1972. 
 
As reported above, CAFM was a stepping-stone to 
licensed operation. It faded out when the Web came 
along, in favor of podcasting. 
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1. Richard L. Doering, “The Feasibility of Low-Cost 
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College Radio, Nov. 1971, p. 19. 

4. Bruce Elving, FM Station Atlas Appendix B, 
(Adolph, Minn., 3rd. Ed., 1975). 

Replacement Drive Belts 
 
Late 1930s Zeniths as well as a number of other 
radio brands (RCA, Emerson, etc.) sometimes 
utilized woven fabric drive belts in their tuning 
systems. JFD offered replacement belt kits, 
usually a metal box filled with little envelopes 
containing the various sizes. There were dozens 
of different types. Recently I was working on a 
1937 Zenith 6-S-128. The JFD #75 belt is the 
correct replacement needed for that radio. 
While I have quite a few spare JFD belts in my 
parts cache, Murphy’s Law says that when you 
need one, that size will not among the ones you 
have. In a pinch you can take a larger belt, cut it 
to size, and superglue a splice but that may 
break after a while. 
 
There is a much better solution – rubber O-
rings. They have a little stretchiness so they do 
not slip as easily as a fabric belt. An excellent 
local source of supply is Phelps Industrial 
Products, 9590 Lynn Buff Court,  Units 9-10, 
Laurel, MD 20723. (It is just a few blocks off 
Rt. 1 on the north side of Laurel.) Ask for the 
BUNA-N rubber type. They come in almost 
any size you might need, from tiny to huge. 
Their ring number 155 is a perfect size for the 
JFD #75 and works great in my Zenith. 
Because they are so cheap, I bought some 
assorted sizes while I was there (numbers 150 
to 156) to have on hand. Check their website 
PhelpsGaskets.com.                 - Brian Belanger Figure 4. The connection to the 7C6 amp.  

5. Michael O. Colvin, “KPOT Puffs On!,” Alternative 
Radio Exchange, Issue 8, 1972. 

6. Associated Press, “Bad Vibes Shut down—FCC 
Raids Illegal ‘KPOT’,” Los Angeles Times, Nov. 4, 
1971. 

7.  -  , “A Cable Radio [station] Makes A Go With 
Good Will And Some Time Sales,” Broadcasting, 
Aug. 27, 1973, pp 46-47. 

8.  Cable Reports, Cable Television Information 
Center, Oct. 1980. 

9  “Radio Stations Advised to Pursue Opportunities 
Provided by Cable, SCAs and Other Technologies as 
Potential Sources of Revenue, Broadcasting, Sept. 
20, 1982, p. 44. 
 
Note that author Sibley has provided a long list of 
known Cable FM stations. Email editor Brian 
Belanger if you would like a copy.  
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Note from the President 
 
It has been too long since we had a MAARC 
meeting, but unfortunately it will be a bit longer 
before we can meet again in person because of the 
COVID-19 pandemic. Monthly meetings in 
Davidsonville MD are still on hold until the Anne 
Arundel County and the Davidsonville Family 
Recreation Center allow meetings like ours. 
 
We had tentatively re-scheduled our 2020 Radio-
Activity meet for the first weekend in October. But 
with the number of virus cases still rising 
dramatically in many part of the country, on July 
19 our Board voted to cancel it for this year and 
hope that all will be well for RadioActivity 2021 
next June. Of course many of us are in the age 
category with highest risk for serious complica-
tions. We deeply regret having to cancel, but we 
feared that if we did go ahead, attendance would 
be low, and arranging for social distancing at 
events like the OEC, the auction, and the banquet 
would be hard to accommodate.  
 
The Board of Directors continues to meet, via 
Zoom, to plan for the year and some of the things 
we are working on include: 
 
 Collectors Tour Videos on the MAARC 

YouTube channel. The first tour, of Geoff 
Shearer’s beautiful collection, was well 
received. On July 19 the tour will feature 
Brian Belanger’s collection. 

 
 MAARC Monthly meetings will be held 

online via Zoom starting with the August 
meeting. Each meeting will include the Show-
and-Tell and Presentation sections as in 
regular meetings. They will be fun and 
interesting. 

 
 An online buy/sell site. We have posted 

instructions on the MAARC website 
(www.MAARC.org) about how members can 
list items for sale. If you have some radios, 
parts, or other equipment you would like to 
sell, remember also that Radio Age, which you 
are reading right now, still carries classified 
buy/sell ads. Free ads for members. 

 
Until we can meet in person, please follow 
guidelines for keeping yourself and your loved 
ones safe and healthy. And keep your tubes 
glowing! 
 

John Begg, MAARC President  

Those Box Lots of Tubes 
 
Paul Hart wrote to tell about a box lot he 
purchased at a recent auction: 
 
Hi Brian! I thought that you might enjoy hearing 
about this, because when big boxes filled with 
tubes come up for auction, you often dangle the 
phantom WD-11s that might be sitting on the 
bottom of the box. So I did buy a metal file box full 
of tubes yesterday. When I briefly looked through it 
there seemed to be some useful tubes - 6C6, 80, 
50L6, 24A etc. etc.—all seemingly swimming in a 
pool of 7- and 9-pin miniatures. So I bid on it and 
bought it.  
 
When I got it home and went through it, things 
changed—a lot, although I found no WD11s. After 
eliminating the TV tubes, aside from the big pile of 
generally useful tubes, were the following: Two 
UX-245 globe tubes, tested at spec. Six UV-199s, 
good filaments. Two 12AX7s with good filaments, 
A 1L6 tested usable. A Sparton C-401 with good 
filament. Four Kellogg 401s, good filaments. A 
Western Electric 249B Hg vapor rectifier, good 
filament. A Raytheon Type B-H cold cathode 
rectifier (dud) 
 
The takeaway is, don’t pass up those box lots. You 
never know what you will find! 

Obituary – Louis Hari 
 
Club member Lou Hari died early this summer. 
Lou had been an active member of MAARC for 
many years. He loved early radios like AK 
breadboards and early RCA Radiolas. He 
enjoyed restoring radios and researching their 
history. His collection numbered around 300! 
 
Lou had degrees in electrical engineering and 
business administration. He served in the U.S. 
Air Force for 30 years as a pilot and avionics 
expert. In recent years he worked for a contractor 
at the Patuxent Naval Air Station. 
 
Lou was a loyal docent at the National Capital 
Radio and Television Museum. His colleagues 
there as well as his friends in MAARC will miss 
his friendly, cheerful disposition. 
 
Our sympathy to his wife Courtney and all his 
family. 
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Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

 Tidbits 
Another Source of RF 

Interference 
 
The June Horn of Plenty, the news-
letter of the Puget Sound Antique 
Radio Association, called attention to 
a new source of interference—digital 
electric power meters. A club member 
noticed an annoying ticking sound that 
showed up starting at the high end of 
the broadcast band and continuing 

through most of the HF bands. The strength of the 
interference varied with frequency. It was more 
noticeable in some parts of his home than others. 
 
He used a direction finding receiver to locate the 
source. It turned out to be a recently installed “smart” 
digital kilowatt-hour meter that the utility company 
had put on an exterior wall. He investigated more and 
learned that these new meters broadcast data to 
neighborhood receiving stations at 900 MHz and 2.4 
GHz. But, apparently it is the digital signal processing 
inside the meter rather than the transmitter that 
generates the interference. 

Those of us who search after weak radio signals today 
have to contend with interference from computer 
power supplies, compact fluorescent lights, wall 
warts, and now KWH meters. Maybe we should not 
complain too much about conditions today. In the 
1920s radio listeners had to contend with neighbors 
who operated oscillating regenerative radios. 
 

LED Pilot Lamps 
 
Many antique radios use 6.3-volt #47 pilot lamps. Old 
incandescent types generate a lot of heat and can even 
burn dials. A good solution is to replace them with 
inexpensive LED types. Here is  a source: 
 
https://tinyurl.com/y5csr6nb 

 
We Must Have Your Current Email 

 
During this pandemic, we need to communicate with 
members often. Make sure Geoff Shearer (p.2) has 
your current Email address. 
 

 

For Sale: Reproduction knobs, push 
buttons, tabs, and various rubber parts 
for vintage/antique radios. Many parts 
aren’t found anywhere else. (Latest 
product: rubber feet for Zenith table-
tops.) Go to www.RenovatedRadios.com 

to see the full selection of radio parts. 
Ed Schutz 
 
For Sale: Ampex 351-2 stereo 
recorder in portable cases with many 
spare parts, $450. Hallicrafters S 76 
receiver with speaker, $125, Harvey-
Wells Bandmaster transmitter $75, Eye 
tubes, loose, three 6HU6/EM87, two 

6E5, one-6U5 NOS in box. 
Transmitter tubes: one 83 NOS, boxed; 
two 6146 NOS, boxed; two 807 NOS 
boxed; two 812, 1 boxed, 1 loose; one 
2A3, boxed; three 45, boxed; one 
B759 Gold Lyon NOS, boxed; one 860
-VT17, loose; one 10Y loose; two 211 
loose; Videcon 8507A, NOS boxed; 
one 2BP1  CRT, loose. Make offers on 
tubes. Gordon Graves, 410-266-5404, 
Timeman595@aol.com. 
 
For Sale by Non-member: Fluke 
Multi-counter Model 1900A. 
Instrument only, no box, manual or 

stand, $40. Wide variety of vintage 
electronic components, tubes, manuals, 
magazines (Popular Science, Popular 
Mechanics, Sam’s Photofacts, etc.) 
tools, tube racks, radios, two-way 
radios, antennas, audio equipment and 
military surplus. Components and 
tubes are both used and new old stock. 
I do not have an inventory yet. Items 
located near Salem, VA. For pictures 
or to ask questions, contact Anne 
Sampson at 540-589-1909 or email to 
sampsona7@gmail.com. 
 

https://www.titanpinball.com/index.php?route=product/product&path=17&product_id=76
http://www.renovatedradios.com/
mailto:Timeman595@aol.com
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MAARC Your Calendar! 
Note: Because of the virus crisis, it is unclear when regular MAARC meetings can 

resume. Members will be kept informed via email messages. When we cannot meet 
in person, the Club will provide on-line get-togethers. 

 
NOTE: RadioActivity 2020 has been cancelled. 

 
Sun., August 16 MAARC meeting—Via Zoom on the Internet. Details for logging 

into the Zoom meetings will be sent by email. Speaker: Brian 
Belanger on History of the National Bureau of Standards in Radio. 

 
Sun., September 20 MAARC meeting—Via Zoom on the Internet. Details for logging 

into the Zoom meetings will be sent by email. Speaker: Randy 
Warren on Hi-Fi Turntables 

 
Check the MAARC website for video tours of members’ radio collections. 

 

To use Zoom, go to www.zoom.us, click on RESOURCES to download the appropriate Zoom client for your 
computer. Just before the meeting starts, bring up the Zoom client and use this number 871 9732 6013 as 
your meeting ID. It will subsequently ask for an alpha-numeric password. The password will be distributed 
by email at least a few days before the meeting. Please make sure Geoff Shearer (page 2) has your most 
current email address. If you are only going to be dialing in by phone (audio only), please use one of the 
following numbers that is the closest to your location: Germantown, MD = (301) 715-8592; New York, NY = 
(929) 205-6099; Chicago, IL = (312) 626-6799; Houston, TX = (346) 248-7799; San Jose, CA = (669) 900-
6833; or Tacoma, WA = (253) 215-8782. Then enter 871 9732 6013 on your keypad. It will ask for a numeric 
password, which we will supply by email at least a few days before the meeting. 

Presort Standard 
US Postage Paid 
Permit 401 
Frederick, MD 

Mid-Atlantic Antique Radio Club 
c/o Geoff Shearer 
14408 Brookmere Drive 
Centreville, VA 20120-4107 

http://www.zoom.us/

