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A W ADLEY-LOOP RECEIVER 
By Ed Lyon 

THE RACAL RA. 17 

Many years ago, when this journal was called The MAARC Newsletter, this author did a short series on 
"More than You Ever Wanted to Know About the Superheterodyne Receiver." In that series was 

mentioned some of the more recent innovations in the superhet. One was the Wadley loop, named for the 

South African who invented it. This innovation is the heart of the Racal RA.17 radio. 

When Edwin Armstrong put together the first 
superheterodyne radio receiver, he had in mind the 
capability of receiving, with good sensitivity, 
signals at the unheard-of frequency of 3 MHz. The 
vacuum tubes of the day were just triodes — nothing 

more complex — and so they had significant output-
to- input coupling via their interelectrode 

capacitances. This coupling caused tuned 
amplifiers to oscillate rather than amplify. And for 
sensitivity, it is necessary to amplify the radio 

signals before converting them to audio-frequency 
signals. The superhet simply converts the 
incoming signals to similar signals but at a 
different frequency. Armstrong converted 3 MHz 

signals to 25 kHz signals, and then amplified them 
easily, using standard tubes of the time. 

The frequency-conversion process is called 
heterodyning the incoming signals, and since 
Armstrong's converted signals were at frequencies 
above the range of human hearing, he called the 

process supersonic heterodyn ing, or 

superheterodyning, for short. (Short? Only the 
Germans and Welsh like longer words.) The way 

heterodyning is accomplished is by combining the 

output of a local oscillator and the incoming signal. 
A mixer circuit, sometimes called the first detector, 
combines these two signals and the result is a new 
signal having all the characteristics of the incoming 

signal, but at a frequency equal to the absolute 
difference between the incoming signal frequency 
and that of the local oscillator. Another new signal 
at the SUM frequency is also produced, but is 

usually removed by filtering. 

One of the problems in superheterodyne receivers 
operating at high input frequencies is drift in the 
frequency of the heterodyne oscillator. For an 
incoming signal frequency of, say, 3 MHz and a 
local oscillator signal frequency of 3.1 MHz, the 
output of the mixer will be a signal at 0.1 MHz or 
100 kHz. A one-percent drift in the local oscillator 

signal frequency, to 3.13 MHz, would cause a 30 
percent shift in the output signal frequency, from 
100 kHz to 130 kHz. That's why good commun-
ications receivers of old were always so expensive. 
Their local oscillator tuning systems were always 

made massive and heavily laden with carefully 
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ABOUT RADIO AGE 
Radio Age became the monthly newsletter of the Mid-
Atlantic Antique Radio Club effective June 1944. (Prior 
to that date, the MAARC Newsletter and Radio Age 
were separate publications.) Subscription to Radio Age 
begins with the next available issue after the 
membership application and dues are received. Dues 
are $20 in the USA, Canada, and Mexico, and $35 per 
year elsewhere, (US funds, please). Two- and three-
year memberships are available as noted on the 
application and renewal forms. Life memberships are 
also available; contact the Membership Chair. All 
checks should be made payable to MAARC, and 
addressed to the Membership Chair. Back issues of the 
MAARC Newsletter, from Vol. 1, No. 1 (August 1984), 
and most issues of Radio Age, from Vol. 1, No. 1 
(October 1975) are available for $ 1.75 per issue, 
postpaid, from Barry Zimmerman, address at left. 

The entire contents of this newsletter are copyrighted 
1998, Mid-Atlantic Antique Radio Club, unless 
specifically marked otherwise on each article. In 
general, the MAARC policy is that all articles in Radio 
Age may be reprinted by other publications, provided 
specific permission is first obtained from a Radio Age 
editor, and full credit is given to Radio Age and to the 
author of the original article. 

Submissions to Radio Age are eagerly solicited. 
Typewritten copy is acceptable, but articles on 51/4" or 
3.5" PC-formatted diskettes, in ASCII, Word Perfect®, 
Microsoft Word®, or Write® formats are appreciated. 
Illustrations should be glossy photos or line drawings, 
and articles may be submitted in their entirety via 
email. Submissions should be made to either editor on 
the left. Don't forget your name, address, phone 
number and email address, if possible. 

MAARC MEETINGS 
Unless otherwise noted, MAARC monthly meetings are 
held at the New Hope Seventh Day Adventist Church 
gym at 15121 McKnew Road, Burtonsville, MD. 
Consult the calendar section of Radio Age for dates and 
times, and consult the map below for directions to the 
site. Parking is available in the lot behind the church 
and gym. Do not block entrances or fire lanes. 
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The Racal RA.17C-3 communications receiver 

engineered components, just to keep them from 

drifting with temperature changes or bumps and 
tilts of the receiver itself. 

The drift problem illustrated above becomes 
much worse at yet higher frequencies. At 30 MHz, 
for example, the problem is ten times worse, 
because a drift of only 0.1% in local oscillator 

signal frequency will cause the same 30 % shift in 

output frequency. To make matters more dismal, 
the tendency for oscillators to drift increases with 

their operating frequencies, so that it compounds 
theresultant mixer output frequency instability. 

In America, Art Collins figured a way to help the 
situation by placing the local oscillator under 
quartz crystal control. This stabilized the 

frequency quite well, but made it a single-

frequency receiver. However, by using a 1-MHz 
crystal oscillator followed by a harmonic-

generating amplifier, the local oscillator can be 
made to deliver many frequencies, spaced 1 MHz 

apart. Then a simple tuning circuit, coupled with 

the radio's tuning control, will serve to select 
whichever integral-MHz local oscillator signal that 
is appropriate for the frequency sought. Collins 
then followed this heterodyning process with a 

second frequency conversion, this time using a 
standard variable-tuned local oscillator, but 
operating at a much lower frequency, since it would 
only have to tune over 1 MHz, covering the 

frequency span from one of the harmonics to the 
next. Later Collins designs made for decade-

thumbwheel tuning in aircraft radios used many 
heterodyne stages, one for each decade tuned, and 
all crystal controlled. 

But to an electrical engineer in South Africa 

named Wadley this seemed a bit complex. He 

thought it would be elegant if he could use the first 
heterodyne local oscillator in such a way that he 
could perform a second heterodyne operation 

farther downstream in the receiver, using the same 
local oscillator signal. By selecting difference 
frequencies each time, it might be possible to get 

any local oscillator drift in one heterodyne stage to 
cancel the same drift in the second heterodyne. He 
succeeded, in a clever signal loop arrangement 
which he patented in the UK and America, and 
which has been called the Wadley loop. Racal 
Communications, Ltd., bought the idea and put the 

scheme in their finest receiver of the 1960s, the 
RA.17. 
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Racal RA.17C-3 Wadley loop block diagram 

The Racal RA.17 is a well laid out set, not unlike 
some of the Collins radios of the post-war era, like 
the 51J. The Racal was made in several versions, 
depending on its serial number and its destination. 
North American versions were called Type C, 
making the nomenclature RA.17C, and the radios 
in this general series all had American tubes, 
connectors, and screw threads. Early C-versions 

(RA.17C-1 and RA.17C-2) had ordinary full-wave 

vacuum-tube rectifiers, and got relatively warm in 
use, but the most popular North American model 
was the RA.17C-3, which used a full-wave silicon 
diode set to produce the B-voltages. 

The Wadley loop in this radio makes its tuning 
extremely fast and efficient. The diagram above 
may help in understanding this clever circuit. A 
reference oscillator is used, employing a 1-MHz 

crystal oscillator, feeding a harmonic-generating 
amplifier which is followed by a 32-MHz low-pass 
filter. This combination produces the first 32 
harmonics of the crystal oscillator, namely, every 

integral MHz from 1 to 32. The first three 

"kHz" 
Oscillator 

3rd IF 
100kHz 

harmonics are not used, and the filter reduces their 
amplitude to insignificance. Thus, the output of 
this little generator is a signal having a "comb" of 
frequencies, each integral MHz from 4 MHz 
through 32 MHz. 

In addition, a separate variable-frequency local 

oscillator, tuned by the MHz tuning knob (the big 
right-hand knob in the photograph), has its output 

mixed with the MHz harmonic generator. The 

output of this mixer must pass through a 37.5 MHz 
narrow-band filter. Nothing comes out of this filter 
unless the MHz tuning knob is rotated to any of the 
29 places that makes its oscillator operate at a 
frequency offset from 37.5 MHz by an integral 
number of MHz. This variable-frequency local 

oscillator is also fed to the first signal mixer, 

performing the first heterodyne. The output of this 
mixer is nominally anywhere between 39.5 MHz 

and 40.5 MHz, depending on the frequency of the 
incoming signal. This is the first IF. 

Now for the Wadley magic. The 40 MHz 
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(±500kHz) first IF signal is amplified and then 
passed to another heterodyne stage whose oscillator 
input is the 37.5 MHz signal noted earlier. If you 
figure this out, you will find that the variable-
frequency first local oscillator can be rather 
sloppily set to the "right" frequency to tune in the 
desired Megahertz, since if it is a tad high in 
frequency, both the 40 MHz first IF signal and the 
37.5 MHz signal will be higher in frequency, and 
the difference between them will be constant. In 
this way, drift or inaccuracy in frequency of the 
first local oscillator is immaterial in the tuning 
scheme. 

[That is the biggest difference between tuning the 
Racal and tuning a Collins R-390. The Collins 
MHz dial clunks along in its switch detents as 
tuning networks are switched into the circuit to 
select the oscillator harmonics. On the other hand, 
the Racal MHz tuning knob smoothly rotates 
through about 300 degrees, spanning from 1 MHz 
to 30 MHz.] 

Back to the block diagram. The output of the 
second heterodyne stage is a signal having a span 
of frequencies from 3 MHz to 2 MHz (written 
backwards like this to correspond with the 
incoming signal spanning from any integral MHz 
to the next higher integral MHz), and this signal is 
mixed, once again, with a conventional, high-
quality local oscillator which must span only the 
range from 3.1 MHz to 2.1 MHz, yielding a last IF 
at 100 kHz. This last local oscillator is tuned by 
the left-hand knob, labeled "Kilocycles," and the 
kHz readout is a strip of 35-mm film about ten feet 
in length which runs across a wide viewing window 
from a supply reel to a takeup reel. The film is 
white with bold black kHz numerals, and a dial 

lamp trans-illuminates it for the operator. 

I have never seen any of the British versions of this 
receiver, but they may be the same color as the 
American version — light aqua. While this is hardly 
a military color, our over-the-horizon radar group 
at ITT bought and fielded about 70 of these fine 
receivers for the Navy and Air Force throughout 
the late 1960s and early 1970s. The Racals 
combined exceptional sensitivity (about 20 dB 
more sensitive than the R-390) with a capability for 
motorized tuning (owing to the smoothness of the 
tuning controls) so that we could turn some of the 
receivers into panoramic receivers, able to search 
out signals or to follow sweeping-frequency 
transmitters. Today we have become accustomed 
to very long lifetimes for modem solid-state 
equipment, but a check on the operating logs shows 
that many of these receivers were operated around 
the clock for three and four years without servicing, 
aside from burned-out dial lamps and unglued 
speaker cones (probably from someone snapping 
the speaker switch ON after twisting the audio gain 
control all the way up). 

The RA.17s all use solid cast aluminum chassis 
with cast-in compartments for the various stages. 
Thus the receiver is robust and well shielded. In 
some clandestine applications these receivers were 
checked for signal radiation at the local oscillator 
frequencies, and they were as quiet as the best of 
the E. H. Scott shipboard radios of WW2. This is a 
fine receiver to watch for at hamfests and flea 
markets. Be ready to shell out about $400-$500 for 
one, though, and they're worth it. 

££££ 

TIDBITS 

Radioactivity - 99 will be held from Thursday afternoon, June 17th through Saturday afternoon, June 19th, 
at the Holiday Inn, located at Exit 29B of Interstate 95, near Burtonsville, MD. Exit 29 is Powder Mill 
Road, Maryland Route 212. You will be pleased with this location, as the hotel is freshly refurbished, the 
event rooms are big, bright, and handy to the exits, and the parking lot is spacious and easy to get in and 
out of. Best of all, the fees MAARC will charge are just like last year, easily the lowest of all the major 
meets. We will have two levels of radio repair courses, for beginners and more advanced would-be 
restorers, and we will feature a bus tour of Radio History Society's new museum in Bowie. Free viewing 
of topical videos will also be available in the Radio lounge at Radioactivity - 99, and there will be a bigger 
than usual old equipment contest and a fine banquet. MAARC your calendar with these dates! 
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A Mail-Order Classic 
by Stephen Statts 

The Westinghouse Aeriola Senior Regenerative Receiver 

The year is 1922. Rudolph Valentino is wooing female audiences on the silent screen in Blood 
and Sand. Radio pioneer Edwin H. Armstrong is hard at work on a new invention, the super-
regenerative receiver, and in New York City radio station WEAF broadcasts the first "radio toll" or 

commercial. It's the dawn of the Roaring 20s, and with over 500 radio broadcasting stations in 
America and more than $10,000,000 worth of radio sets in the hands of wireless enthusiasts, radio is 
the rage. 

tkve.e 
ybrute 

Figure 1 Westinghouse Aeriola Senior, in 1922 photo and drawing. 

M anufacturers and suppliers of radio equip-
ment are swamped by the public demand 

for radio receivers. One of the largest suppliers is 
the fledgling Radio Corporation of America 
(RCA), which operates as the sales outlet for 
Westinghouse and General Electric. RCA is 

selling radios faster than the factories can produce 
them, amassing millions of dollars in back orders. 
It seems everyone wants one of these new-fangled 

gadgets. 

One of RCA's new sets for 1922 is the Aeriola 
Senior (see Figure 1), a one tube regenerative 
receiver manufactured by Westinghouse. Encased 
in an unadorned wooden box less than nine inches 
square it features a hinged cover and a painted 
black dial panel. Compact and portable, the 
Aeriola Senior has the added feature of operating 
from ordinary dry cell batteries thanks to a low 

current Westinghouse WD-11 "Aeriotron" 
detector tube. The entire outfit, including batter-
ies, weighs only 11 pounds; not bad when you 
consider that some contemporary "portable" sets 
weighed over 40 pounds. For best reception with 
your Aeriola you could add an optional one stage 
audio amplifier. It also uses a WD-11 tube and is 
housed in a matching wooden case. The Aeriola 
Senior is unquestionably a more advanced 
receiver than the previous year's Aeriola Junior, a 
less expensive, but also less sensitive, crystal 
detector receiver. 

RCA supplied the Aeriola Senior to a variety of 
companies and mail order outlets. Montgomery 
Ward and Sears, Roebuck, and Co. offered the 
Aeriola in their regular and radio specialty 
catalogs. The 1922 Montgomery Ward Radio, 
Wireless Telephone and Wireless Telegraph 
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Equipment Catalog included RCA's line of 
receivers. Although the Sears, Roebuck, and Co. 
Electrical Goods & Radio Apparatus Catalog for 
1922 did not include any of RCA's sets, the 1923 
general catalog advertised the Aeriola Senior, 
which was the only complete receiver outfit 
listed. By comparison, the Aeriola Senior does 
not appear in the September 1923 Julius Andrae 
and Sons Co. Radio Supplies Catalogue, which 
advertises only the new 1923 line of RCA 
receivers. 

Receiver Specifications 

The Montgomery Ward wireless catalog 
features a full-page advertisement for the Aeriola 
Senior, listing the following specifications: 

"The tuner is of the single circuit type, 
the antenna circuit being tuned by a 
variometer, taps being entirely 
eliminated. A special condensor with 
leads giving two different capacities is 
provided. One connection gives a 
wavelength range of 180 to 350 meters, 
the other 300 to 500 meters. 
Regeneration is by means of a 
combination tickler coil and variometer 
mounted beside the antenna circuit 
inductance and connected in the plate 
circuit. A filament control rheostat gives 
very fine control of the filament circuit. 
A grid leak and phone stopping 
condensor are also provided." 

The outfit as advertised in the Montgomery 
Ward catalog includes everything needed to 
operate the receiver -- the radio tuner, an 
Aeriotron detector tube, Brandes 2000-ohm 
telephone headset receivers; one dry cell; one 
signal corps size "B" battery and complete 
antenna equipment. The mail order price for the 
complete outfit is $69.00. The 1923 Sears catalog 
lists the same outfit for $65.00. And don't forget 
to add in the parcel post charges — from 13 to 98 
cents depending on how far you live from 
Chicago. 

Selling the Public on the Aeriola 

The Montgomery Ward sales pitch proclaims 
the Aeriola Senior as "one of the latest and most 
advanced developments in the radio field. It is so 

simple to operate that a child can get good results 
with it...these sets used in Chicago during the last 
winter regularly received the radiophone concerts 
sent out from Detroit and often picked up Pitts-
burgh". What better way to spend an evening at 
home than listening to a radiophone concert from 
far away Detroit or Pittsburgh? 

A center page ad for the Aeriola in the 1923 
Sears general catalog extols the virtues of the 
Aeriola Senior as "an ideal radio outfit for camp-
ers, tourists and persons situated in the rural dis-
tricts. The Aeriola is recommended as "the 
perfect set for hunters, scouts and campers. It may 
be carried by one man without overwhelming 
him" and the entire outfit will fit in a haversack. 
"The Aeriola will be found especially useful to 
the farmer for the daily reception of market and 
weather reports...thus, this instrument proves of 
value to the great farming centers of the United 
States which are served by local radiophone 
broadcasting stations." 

And if you are thinking of getting away from 
the city for a trip in the country then the Aeriola 
Senior is just the ticket. Wards suggests that, "in 
the summer when you make auto trips you can 
take this outfit along. Tie the antenna wires to a 
couple of trees or from a tree to your car, connect 
up the outfit and you are ready to listen in. No 
matter where you may go you can pick something 
interesting from the air almost anytime with this 
outfit." But don't forget to collect your antenna 
before driving away, as a new antenna outfit will 
cost you $3.50 plus shipping! 

The Aeriola Senior is indeed an easy to operate 
set. Simply follow the instructions provided in the 
receiver lid and you will be receiving stations in 
just minutes. After a little practice tuning a few 
stations on your Aeriola you will understand why 
regenerative receivers are called "bloopers", and 
why TRF and superheterodyne sets soon replaced 
them. Also, remember to use hi-impedance (2000 
ohm) headphones with the Aeriola, and be sure to 
connect a good antenna and ground for best 
reception. 

The original antenna outfit consisted of 150 feet 
of bare copper wire for the antenna and lead in, 
plus 25 feet of insulated wire for the ground 
connection. Also included were antenna and 
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lead-in insulators, a lightning arrestor, and a 
ceramic feed-through insulator, to pass the lead-in 
wire through the wall of your home. The Aeriola 
instruction sheet diagrams a suggested antenna 
installation. 
The Aeriotron Detector 

Some early tubes, like the ubiquitous 01, draw 
an appreciable amount of current and are more 
economically powered by rechargeable storage 
batteries. The WD- 11 Aeriotron tube, on the 
other hand, uses a 1.1 volt filament consuming 
250 milliamps of current and can operate from a 
single dry cell -- a notable selling point since 
messy storage batteries, notorious for acid spills 
and eating holes in mother's carpet, are not 
required. 

To protect your Aeriotron tube from burning 
out caution should be exercised in operation. The 
Ward catalog advises that, "the detector tube sup-
plied with the above outfit will give many months 
of service if properly used. The operator must be 
very careful not to apply too much current to the 
filament circuit. The filament should be lighted 
only a dull cherry red. Lighting beyond this point 
will burn it out very quickly. The current speci-
fications for this tube are 1-volt filament, 20-volt 
plate." A similar warning appears on the Aeriola 
Instruction sheet in the receiver lid and should be 
heeded if you decide to operate your Aeriola with 
an original WD- 11 tube. 

Interestingly, the same catalog supplies further 
evidence of the demand for wireless equipment, 
and the inability of manufacturers to meet that 
demand, by offering the following advice con-
cerning Aeriotron tubes. "These tubes are of 
course very desirable for use in homemade re-
ceiving sets, but we cannot guarantee to fill orders 
except for those persons who have purchased 
Aeriola Senior outfits from us, as the Westing-
house Electric Company are as yet only supplying 
tubes as renewals for their own outfits." 

Goodbye Aeriola, Hello Radiola 

The rapid advancement of radio design during 
the 20's meant new models and designs appeared 
almost daily, making existing sets obsolete over-
night and the Aeriola Senior was no exception. In 
1923, the Radiola Senior, also made by Westing-

house, replaced the Aeriola Senior in RCA's 
lineup. The Aeriola trademark gave way to Radi-
ola, and the Aeriotron tube became a Radiotron. 

The Radiola Senior is nearly identical to the 
Aeriola Senior except that it sports a molded, 
Bakelite dial panel enclosed in a mahogany cab-
inet. A metal nameplate in the Radiola's cover 
replaces the paper instruction sheet tacked in the 
lid of the Aeriola. While the Radiola Senior sold 
for the same price as the Aeriola Senior, it did not 
include the batteries or antenna equipment, which 
were standard with the Aeriola. 

Several radio receivers, similar to the Aeriola, 
made their debut in 1923. In addition to the 
Radiola Senior, mentioned above, there was the 
Radiola RS; described in the 1923 Andrae Radio 
Supplies Catalog as "like the Radiola Senior but 
with one efficient step of audio frequency 
amplification added." The RS was basically the 
combination of an Aeriola and the optional audio 
amplifier in a single case. Because of the extra 
Radiotron amplifier stage the RS outfit sold for 
$85.00 less an antenna or $80.00 less the antenna 
and dry cells. The Radiola III appeared in 1924 
and also used two WD- 11 Radiotron tubes just 
like the RS. But the Radiola III sold for a mere 
$35.00, a real bargain compared to any of its 
predecessors. 

Rediscovering the Past 

Regenerative receivers like the Aeriola Senior 
enjoyed center stage for just a few years before 
bowing to the new wave of TRF and 
superheterodyne radios. The regenerative sets 
could not match the higher quality sound of the 
newer designs. The venerable Aeriola Senior in 
my collection was relegated to a farmhouse attic 
many years ago, replaced by another classic set, a 
1933 GE cathedral. Alas, the cathedral also found 
a place in the attic, beside the dusty, forgotten 
Aeriola, when it too was later deemed old and 
outdated. After purchasing their cathedral, it's 
doubtful anyone bothered listening to the 
headphone howling squawks of the Aeriola again 
when they could enjoy the clear, clean, room-
filling tones of the new superheterodyne GE. 

Vintage radios, like the Aeriola Senior, are 
highly collectible today, and can occasionally be 
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found at auctions, flea markets and as attic relics. 
I chanced upon my Aeriola in an attic more than 
75 years after the first ads hit the pages of radio 

catalogs, with headphones still attached, ready to 
tune in the next radiophone concert from 
Pittsburgh. 

Finding an Aeriola Senior today may be a little 
more difficult than picking up your 1922 
Montgomery Ward catalog, but if you are 
persistent in your search you will be rewarded 
with a classic from a bygone era. 

§ § 

Sun., Dec. 20 

Sun., Jan. 24 

Sun., Feb. 21 

Mar. 18-20 

Sun., Mar. 21 

MAARC YOUR CALENDAR 

MAARC monthly meeting at New Hope Seventh-Day Adventist 

Church gymnasium, Burtonsville, MD.; 2:00 p.m. 

MAARC monthly meeting at New Hope Seventh-Day Adventist 
Church gymnasium, Burtonsville, MD.; 2:00 p.m. 

MAARC monthly meeting at New Hope Seventh-Day Adventist 
Church gymnasium, Burtonsville, MD.; 2:00 p.m. 

AWA Charlotte Spring Meet, Charlotte, NC. 

MAARC monthly meeting at New Hope Seventh-Day Adventist 

Church gymnasium, Burtonsville, MD.; 2:00 p.m. 

FOR THE RECORD 

The December MAARC meeting was held at the church gymnasium at Burtonsville, MD, on December 
20, 1998. Although it was deep into the holiday season, and most people were either suffering at the malls 

or relaxing in front of a televised football game, some 65 stalwart radio collectors made it to the meeting. 
Domi Sanchez presented the work he has been doing getting a MAARC web site underway. We will be on 
the web during the next month or so, with pages introducing our main activities, a full index of our news-
letter, synopsized articles from Radio Age, and plenty of illustrations. The auction featured some box lots 
of very nice tubes, including several globe-type 50s, a dozen VT-4s and other transmitting tubes, several 
W.E. tennis-ball tubes, and a large number of old receiving tubes. A Catalin Garod "Commander" was in 

the auction as well. The meeting proceeds were as follows: auction net, $ 182; sales of tubes, capacitors, 
index, $203; donations, 50-50, $69. 

MORE TIDBITS 

The Wunderlich tube has received some attention 
over the past several years, mostly in articles 
showing how to get along without one in a radio 
which called for one as its detector stage. But, in 
fact, there were several Wunderlich tubes, the most 

advanced design, called the B tube, having a "grid" 

cap on top, along with the usual 6-pin base. This 

"grid" cap was connected internally to a diode plate 

which surrounded the cathode near the top of the 
tube, as shown in the drawing on the right. 

Wunderlich disclosed this arrangement to allow his 
tube to act as detector, AVC control tube, and 
"intercarrier" noise suppressor. This was the term 
used to describe what was later to be called 

"squelch." It quieted 
stations while tuning the 
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THE NEWS IN RADIO: 

These news items appeared in trade publica-

tions of the day. 

100 years ago this month 
January 1899 — Brigadier-General Adolphus 
Greely, the Army's Chief Signal Officer, has 
initiated two revolutionary changes in the way 
the Signal Corps will communicate in the future. 
Not only has he made an initial grant of $25,000 
to Professor Langley for the development of an 
aeroplane, but he has created a branch of the 
Corps to study and conduct experiments in the 
art of wireless telegraphy. The new branch, 
under Major James Allen and Captain George 
Squier, has constructed a wireless station, and, 
by April, will have placed their first wireless 
circuit in operation — between Fire Island and the 
Fire Island Lightship, a 12-mile communications 
path without wires. If successful, this will be the 
first official (non-amateur) wireless circuit in the 
western hemisphere. 

75 years ago this month 
January 1924 — The type UV-201A tube, using a 
thoriated-tungsten filament, is now becoming 
plentiful, and has finally become the standard 
three-element tube in the US, after a fitful 
appearance late in 1923. This new tube 
resembles the older UV-201, except for the 
silvery plating on the inside of the glass envelope 
in the case of the UV-201A, the result of 
sputtering an active metallic "getter" for the 
purpose of scavenging all remaining oxygen 
from the tube during operation. Watch for 
another innovation in a couple months: the 
incorporation of the exhaust port in the stem of 
the tube rather than at the top, resulting in the 
new "tipless" style of envelope. 

Professor Hazeltine has collected a consortium of 
over ten major radio manufacturers to build, 
under license, the revolutionary Neutrodyne 
radio, a system which will make the regenerative 
sets of yesterday obsolete overnight. 

50 years ago this month 
January 1949 — RCA is reporting the huge 
success of the two new "noval"-based miniature 

tubes, 12AU7 and 12AX7, released last year: 
These are dual-triodes in 9-pin button-base 
miniature bulbs to replace the trusty 6SN7 and 
6SL7 types now universally employed in 

television and hi-fi equipment, respectively. 
Meanwhile, at Sylvania and Hytron, research 

into further miniaturization of their successful 
subminiature tube series for use in new compact 
hearing aids has been shelved, largely because of 
the promise of the new Shockley-Bardeen 
"transistor," a truly microscopic solid-state 
replacement for tubes operating in the audio 
range of frequencies. 

The sudden slowdown we saw in 1948, of the 
precipitous drop in sunspot activity has, itself, 
nearly disappeared, and the free-fall in sunspot 
activity has resumed, according to the broadcasts 
of WWV, Beltsville, Md., and the bulletins of 
the National Bureau of Standards. This should 
signal a continuation of the shrinkage in 
available shortwave spectrum, and at just the 
time when newly-emerging free nations are 
beginning their programs of international 
broadcast. Watch for severe interference to 
come, reaching its worst in 1954-55, the years 
projected for the sunspot minimum. 

25 years ago this month 
January 1974 -- A new technique for saving 
Arctic drill rigs from being crushed by advancing 
ice floes has been devised, and will be tried in an 
experiment in Alaska's North Slope Oil Field 
this spring. The method uses an unmanned radio 
system which is dropped onto a floe by 
helicopter. The radio monitors the Omega low-
frequency navigation system, computes the 
location of the floe, and transmits this 
information to interrogating signals sent by oil 
drill rigs in the general vicinity. That way the oil 
rig crew may keep tabs on the locations of as 
many as 10 floes simultaneously. If one seems to 
be on a collision course with the rig, and it 
cannot be broken up by high explosives, the rig 
crew is given timely warning to tie off their drill 
stem, hoist anchors, and leave, until the floe has 
passed. [Ice floes today are "tagged" with GPS 
receivers and radiosonde transmitters to keep a 
constellation of satellites apprised of their 
locations. Ed] 
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Book Review [from an historic radio/radar aspect] 

The CIA and the U-2 Program, 1954-74 
by Gregory W. Pedlow and Donald E. Welzenbach 
U.S. Government Printing Office 
Reviewed by Ed Lyon 

Unfortunately, very few people will ever read 
this entire book. It is classified Secret, 

NoForn, but this reviewer was able to secure a 

sanitized version, and the only difference between 
this abridged version and the original classified 
version is the physical removal of many names and 
places in the sanitized one. The story of the CIA 
and the famous U-2 spyplane program comes 
through, however. 

The authors work for the "company," and their 
efforts on this book were serialized, in that 
Welzenbach started the book and Pedlow finished 
it. Welzenbach had a background in science and 
technology before he transferred to the History 

Section to work on the U-2 history, but Pedlow , 
called in to finish the work, came directly to the 
History Section from Johns Hopkins University's 
PhD program. 

As radio and radar history buffs, our interest in 
this book is limited. This reviewer, especially, is 
interested in how the report treated the issue of 
Soviet radar and its operation against the early U.S. 
overflights of the U-2 "spy" plane. A goodly part 

of the book is devoted to explaining the huge value 
placed on any ability to photograph a potential 

enemy territory with relative impunity. It's the 
impunity part that attracted my attention, since I 
fashion myself as sort of expert in radar technology 

and the history of that technology. I always 
wondered how the U-2 proponents were able to 
explain just how the Soviets had to fail to detect 

and track the overflights. Just such an explanation 
was critically necessary for Eisenhower to okay the 

flights. Ike was extremely cautious about these 
flights; he was not about to start a world war, or 

even to embarrass this country at the UN, and he 

required briefing after briefing to convince him 
that there was essentially zero probability that the 
Soviets would track and shoot down one of these 
high-flying planes. 

And it is here that the authors seem to be less 
accurate than in the photoreconnaissance tech-

nology area. They allude to the CIA's careful 

strategy of isolating Eisenhower from legitimate 
radar experts, and substituting, therefor, CIA men 

who had an interest in the success of the U-2 
program. These Agency men spun a convincing 
tale that the only radar technology in Russia was 
that provided by the U.S. during the second world 
war. Further, the Agency pseudo-experts had a 
dismal and erroneous opinion of the capabilities of 

those radar sets. These men claimed that the two 
main radars claimed to have been exploited by the 
Russians were the Signal Corps' SCR-584 and the 
venerable SCR-270. 

For long-time Radio Age readers who remember 

the series on the history of U.S. radar, these two 

radars might be familiar. The SCR-584 was the 
Signal Corps' first microwave radar, used 
throughout Europe to control the aiming of 90-mm 
anti-aircraft (AA) guns, and with phenomenal 

success. As a fire-control radar, this set was 
difficult to beat during the war, and for several 
years afterward. The SCR-270 was a primitive, 

long-wavelength, search radar, not accurate enough 

to aim guns or searchlights, but able to detect and 
track intruding aircraft at great ranges, up to 120 

miles. The way these two radars would have to be 
used to detect, track, and control the shoot-down of 
a plane flying as high as the U-2 would require 

initial detection by the SCR- 120 and hand-off of 
the target to the SCR-584, or, better yet, to a series 
of SCR-584s, set up as precision search radars, 
each able to shepherd its target another 50 or 60 
miles along its course, until reaching some SCR-
584s which were actually controlling SA-2 ground-

to-air missiles. The CIA people who briefed 

Eisenhower insisted that two facts prevailed: first, 
the Russians could not have improved on these two 

radars, and second, the Russians had not developed 
a capability for one radar to hand off targets to 
another. 

Of course, both "facts" are fallacies. The 

Russians were certainly able to improve on our old 
WW2 radars, and we knew they had done so, at the 
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time. The authors of this book correctly allow that 

the Russians were able to improve on our radars, 
but they claim that both America and England 
suffered from a post-war "laziness" which 
permitted our own radar technology to lapse. So 

these authors conclude that while the CIA was 
mistaken in the 1950s in its assessment of Russian 
radar technology, a good part of the reason was 

that our own capabilities were not advanced 
beyond the capabilities held in World War 2. It is 
their belief that the U.S. capability was so poor that 
they imagine that Eisenhower would be easy to 
convince that detection, track, handoff, and 

shootdown of the U-2 would be virtually 

impossible. 

A little research into radar technology will show 
that, instead, the decade following the end of the 
war was one of extremely successful U.S. radar 
development. Not only were the first precision air 

traffic control radars developed then, but great 

strides were made in the production of track-while-
scan radars which could search AND control 
defensive weapons simultaneously. This is also 
the period when most of the American seminal 
radar technology textbooks were produced as well, 
making it possible that nearly any student could 
have more accurately briefed Eisenhower. 

It seems that Pedlow and Welzenbach must have 
felt obliged to paint the CIA flacks who briefed the 
president as not so much diabolical as simply 

misled by an alleged U.S. incompetence in radar, 
which incompetence was perceived by the Agency 

to be universal. 

Theoretically, this book is available from the 
National Technical Information Service in 

Springfield, VA. Their phone number is 703-605-
6000. Good luck. 

The "Missing" Little Nippers - A Follow-Up 
Alan Douglas and Ed Lyon 

The November 1998 issue of Radio Age carried an article by Ed Lyon on the "missing" Little Nipper 
radios, those particular models which are extremely scarce today. Some may never have been sold by 
RCA, but, instead, might have been made up in sample quantities only. Alan Douglas has researched the 
actual sales figures for these radios. 

In the November "Little Nipper" article, there was considerable speculation about how many of the 

various "Little Nipper" radios RCA made and sold during the years 1938-1940. Some of these radios 

have become quite collectable (I prefer this spelling, derived from the Latin verb collectare, not 
collectire.), and for varying reasons. One possibility noted in the article was that very few of certain 
models were manufactured. Another possibility was that some models might not have sold well, and 

some might have been wholesaled, for use as premiums or prizes. (We know that the ill-fated Gillette 
Catalin radio, the very first radio made of genuine Catalin phenolic, was completed by a jobber, probably 

in New York, using a Noblitt-Sparks chassis, because the Gillette company had gone belly-up before the 
cabinets were delivered. The jobber sold all of the radios, numbering fewer than 200, to a carnival supply 
company for use as carnie prizes. Statistics show that objects won as prizes are more likely than 

purchased objects to be scrapped if they quit working.) Two models (9TX24 and 9TX25) were 
speculated to have been manufactured simply because the cabinets had been made, and had been more 

economical to make than other models. Well, a little of the speculation can be dispensed with, since there 

exists data regarding numbers of radios "produced," but, alas, no data on these two. 

At the RCA sales headquarters in Indianapolis, there is/was a massive set of binders called the "Perpetual 
Numerical Catalog" with pages for every radio model made, at least one ad or other illustration, and 
handwritten notations for date of introduction, price, and number produced. Some years ago Dr. Ed 

Taylor spent many days there, xerographically copying the bulk of the catalog, and he sent me [Alan] a 
copy, about four inches thick. I used the 1920s data in the RCA chapter of my book. The quantities 

manufactured are shown in the following tables. 

Date: 5/17/1938; W-grille Little Nippers 
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Model Cabinet mat'l. Cabinet Color Chassis Quan. produced 

9X wood walnut RC350 ? 
9X1 Catalin green Braz. onyx RC350 2409 
9X2 Catalin jet black RC350 2052 

9X3 Catal i n Ariz. cream onyx RC350 3167 
9X4 Catalin brown burl onyx RC350 2197 
9X6 wood walnut RC350A (UL) 249 

Date: 8/9/1938 

Model Cabinet mat'l. Cabinet Color Chassis Quan. produced 

9X11 Catalin green Braz. onyx RC350A (UL) 387 

9X12 Catalin jet black RC350A (UL) 349 

9X13 Catalin Ariz. cream onyx RC350A (UL) 403 

9X14 Catalin brown burl onyx RC350A (UL) 347 

9X19* ? ? UL ? 

*The page for Model 9X19 had no other data except that it was a UL model, and the notation: $36.60 

Date: 9/23/1938 

Model Cabinet mat% Cabinet Color Chassis Quan. Produced* 

9SX1 Bakelite Brown w/ ivory knobs RC401 1400 

9SX2 Bakelite Brown w/ ivory panel, 

brown knobs 

RC4O1 1400 

9SX3 Bakelite Ivory w/ red knobs RC401 1400 

9SX4 Bakelite Red w/ ivory panel, red 
knobs 

RC401 1400 

9SX5 Bakelite Black w/ marble panel, 

black knobs 
RC401 1400 

9SX6 Bakelite Blue w/ onyx panel, blue 

knobs 
RC401 1400 

9SX7 Bakelite Onyx w/ maroon knobs RC401 1400 

9SX8 Bakelite Marble w/ black knobs RC401 1400 

* Quantities here seem notional, and may be rounded. 

Date: 11/7/1938 

Model Cabinet mat% Cabinet Color Chassis Quan. produced 
9TX1 Bakelite Brown 35,788 
9TX2 Plaskon Ivory 11,083 
9TX3 Wood Two-tone 9,388 
9TX4 Fiberlon* Ariz. Cream Onyx 5,070 
9TX5 Fiberlon* Brazil. Green onyx 5,059 

* Fiberlon is Fiberloid's version of Catalin-type cast phenolic. Fiberloid bought by Monsanto in 1939. 

Date: 2/20/1939 

Model Cabinet marl. Cabinet Color Chassis Quan. produced 
9TX21 Bakelite Brown like RC405 9957 
9TX22 Plaskon Ivory like RC405 3088 
9TX23 Wood Two-tone like RC405 1284 

9TX24 Catalin Ariz. Cream onyx like RC405 ?* 

9TX25 Catalin Brazil. Green onyx like RC405 ?* 

No separate pages for these models 

Date: 3/24/1939 
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Model Cabinet mat% Cabinet Color Chassis Quan. produced ' 
9TX31 Bakelite Brown RC405 36,692 
9TX32 Plaskon Ivory RC405 11,882 
9TX33 Wood Two-tone RC405 6429 

The last entries for Little Nippers was dated 6/8/1939, and represents the other rare models, those with 
scenic paintings on the wood cabinets. The last table, following, shows the quantities of most of these 
models, with some pages not found in the RCA sales records at Indianapolis. 

Date: 6/8/1939 

Model Cabinet mat% Cabinet Color j Chassis Quan. produced 
9TX50, 50M Wood Lt. And dk. mahogany RC405 and 

RC454 
14.964 

(all types) 1 
40X51 Wood Maple RC405 4988 I 
40X52 Wood Ivory RC405 ?* 
40X53 Wood La Siesta scene RC405 4969 
40X54 Wood Treasure Chest scene RC405 4978 
40X55 Wood Honey maple RC405 ?* 
40X56 Wood NY World's Fair scene RC405 3513 
40X57 Wood Golden Gate scene RC405 ?* 

o separate pages tór these models. 

The quantities shown here reflect what the RCA Sales Department listed as made for the market. They 
may not include pilot runs of relatively few radios. Note that they do not show any page at all for several 

radios, including the Golden Gate Bridge painted scene Nipper. This radio, while rare, is not absolutely 
non-existent. 

Ads free of charge to MAARC members. 
Please, one ad per member per month, limited 
to 100 words. All ads subject to editing. Ads 

will not be repeated unless resubmitted. Send ads 

to editors, whose addresses are on page 2. Usual deadline 
for receipt of ads is the 10th of the preceding month. 
No phoned-in ads, please, but e-mail is welcomed. 

SALE: Galena crystal radios, or parts; Heathkit 
AT-1 transmitter, with manual, works, best offer. 
L. Gardner, 458 Two Mile Creek Road, 

Tonawanda, NY 14150; (716) 873-0447. 

SALE: Over 600 books on radio, wireless, 
telegraphy, electricity, etc. Access the "Electro-
Technology" catalog on our web page, at: 

http://www.abebooks.com/home/oldauthors 

or write or call: Roger Hart, VA30A, Old Authors 
Boolçshop, PO Box 403, Morrisburg, ON, CAN, 
KOC 1XO; (613) 543-3337; FAX (613) 543-2380; 
or: authors@mor-net.on.ca 
WANTED: Emerson AU190 chassis; Philco 

Predicta CRT front plastic, 17-inch; Sentinel 400 

television; knobs for Pilot TV-37; Chelsea ZR-4 
transformers. 

SALE: Arvin 440T, red, restored, $65; Rider 
manuals (radio), volumes 1 through 22, $400 (may 
separate them); Philco 49-501, restored, $ 165; 

RCA Victor 45EY3 phono, nice, as found, $65; 
Stromberg-Carlson illuminated clock-sign, 3 colors 
on white background, with "THERE IS NOTHING 

FINER THAN STROMBERG-CARLSON AUDIO 

EQUIPMENT," nice, and working, $ 175. Frank 
A. Johnson, 530 Elford Road, Fairless Hills, PA 
19030-3624; (215) 943-8295. 
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SERVICES: Round GLASS dial covers. Send 

escutcheon - will mount clear glass dome. $25 for 

diameters up to 5", $30 up to 8". Perfect replace-

ment for clock crystals, too! Domi Sanchez, 902 

Orange Drive, Silver Spring, MD 20901; days 
(202) 736-3876. E-mail: radiodomi@aol.com  

SALE: Many of your old time radio shows are 

available on tape cassettes. You select the shows 

you want and purchase them by the hour. Fast, 

friendly service. Send for our catalog listing over 

5600 shows arranged by category and title; only 

$2.00 postage and handling. Erstwhile Radio, PO 
Box 2284, Peabody, MA 01960. 

FOR SALE: Following E.H. Scott, McMurdo 

Silver radios: Gothic Grande with beam-of- light 
Philharmonic and matching outboard speaker; 
Waverly Grande with pointer-dial Philharmonic; 
Norwich with Masterpiece VI; Claridge with 

Worldwide-9; Bristol with Masterpiece V; 
Acousticraft with 19-tube Phantom; Oxford with 

19-tube Phantom; Tasman with All Wave 23; 
Warrington with All Wave 23; Nelson with All 

Wave 12 Delux; Regent group cabinets for All 

Wave 23 (cabinets only); Plymouth with All Wave 

12 Two-Dial; Shield-Grid-9 in Nelson table-top; 
Masterpiece V chassis and speaker; Philharmonic 
beam-of-light tuner chassis; and the following: 

Zenith 11S474; Sparton 1867 deco 18-tube radio; 
Philco 680-X deco 15-tube set; Rock-ola Jukebox 

light-up wall speaker from 1930s. Photos are $5 
per radio, refundable on return of photos. All 

radios are pick-up only, or buyer-arranged 
shipping. Call only 8:00 a.m. to 12:30 p.m. or 

11:00 p.m. to midnight, all EST; I cannot return 
calls. Mike Greene, 19113 Alpenglow Lane 
Brookeville, MD 20833 (301) 774-3203. 

SALE: Heathkit AJ-53 high fidelity 4-tube AM 

tuner in brown crackle finish metal cabinet in mint 

condition, untested, $25; American-General 
Trading Company, Ltd., Model AF-350G 7-tube 

AM/FM tuner, rating 117Vac, 50/60 Hz, 40 watts, 

no cabinet or speaker, otherwise mint, untested, 

$35; Heathkit Model AA-32 5-tube stereo 
amplifier, brown crackle-finish cabinet, mint 

condition, untested, $35; Pioneer SA-301 stereo 
amplifier in silver-finish metal cabinet, mint 

condition, untested, $35; Sanyo DCX-2300K solid-

state AM/FM receiver, 120-watt rating, in walnut-

finish wood cabinet, mint condition, untested, $45. 

All above in US funds, and add 20% shipping. 

Ernest D. M. Yeaw, 1128 Hwy. 6, RR3, 
Tatamagouche, Nova Scotia, Canada BOK 1VO; 
(902) 657-2554. 

SERVICES: Professional restorations for all 

antique table radios, consoles, cathedrals, 
tombstones, battery sets, and communications re-

ceivers. Complete overhauls. Lacquer-sprayed, 

hand-rubbed cabinet refinishing. Reasonable rates. 

Free estimates. UPS/USPS/FEDEX shipments 

accepted. All work guaranteed. Bob Eslinger, 
Antique Radio Restoration and Repair, 20 Gary 

School Road, Pomfret Center, CT 06259. 

Hours: 9 a.m. - 5 p.m., Tues.- Sat. phone/FAX: 
(860) 928-2628; radiodoc@neca.com. or look at: 
http://www.neca.comf—radiodoc. 

SALE: Rider 11, 12, 13 w/ index, $50 all; 

Motorola 67T11 chassis & escutcheon, $ 15; 
Sparton 28 chassis, 3 knobs, $45; Stromberg 60 

chassis, tubes, $40; 1407 chassis, knobs, etc., $20; 

Tek 551 'scope manual, $20; 500/53A 

scopemobile, $30; AK "L" chassis, some rust, $20; 

Monitoradio MR- 10, $ 15; Tek RM561A, HP 

122AR ' scopes, untested; WANTED: Delco R-
1235 chassis; NOS 83 tubes; RCA A-101 R1RP 

mahog. console, needed in N. Texas, will pay 
shipping. Brian Kurrle, 2222 Nodleigh Terrace, 

Jarrettsville, MD 21084; (410) 692-0450. 

WANTED: Zenith Trans-Oceanics 7G605 
Bomber or Sailboat, R520/URR Brown military or 

R1000m transistor military; also any Trans-

Oceanic-related displays or accessories. John 

Filippelli, 7950 Tamoshanter, Glen Burnie, MD 

21061; E-Mail : tea380@aol.com 

WANTED: FM-only table radios; especially 

interested in National Radio NC- 108T, Heathkit 

GR-11, and Hallicrafters (model unknown). Am 
also interested in very common old FM sets. I am 
compiling a list of all FM-only table radios and 

would appreciate help. If you have an FM-only 

table radio, please send me the make and model 

number. Note, the list does not include hi-fi com-

ponent systems or modern stereo radios. 
http://www.somerset.net/arm/fm only.html. 

Andrew R. Mitz, WA3LTJ, 4207 Ambler Drive, 

Kensington, MD 20895; (301) 897-5531; e-mail: 

arm@serge.gnode.org. 
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FOR SALE: Scott 310D and 350B receivers. 

222C amplifier; 2 Heath 25W speakers. Harry 

Mills K4HU 828-693-7519; millsjr@bigfoot.com 

WANTED: NOS at wholesale/ham prices: 6EM5, 

6CZ5, 7868, 5Z3, 6J7M, 6SC7, 5879, 30, 41,76,79, 
80, 2050, 6973; quantities needed vary. Private 
collection of jukeboxes for sale (no bubblers!), 

mostly unrestored, 40's thru 80's, some juke trades 
considered--what have you. Tom Datri (301) 916-

0694; fax: (301) 515-6372; e-mail: 
jukeboxologist@mindspring.com 

FOR SALE: Heathkit IG-28 color bar generator 

with manuals; Heathkit IG-57A sweep generator 
with manuals; HP 400L VTVM with manual 
(untested); Mercury 1101 tube tester, like new; 
each of above, $25 plus shipping. WANTED: 
schematic for Telequipment D83 ' scope. Richard 
Altig, P.O.Box 47, Farmersville, IL 62533; 217-

227-4163, evenings. 

ALE: General Radio 605-B standard signal 
generator, untested, $75; Galvin UHF-TV 
converter, $20; VIZ Master Voltohmyst WV-

510A, $45; Heathkit IG-4505 ' scope calibrator, 
$20; Heathkit IG-42 signal generator, $40; RCA 
WR-69A TV/FM sweep generator, $30; RCA 
5B20A image orthicon tube, used, good filament, 
$20; Rider manual, volume X, $20; Bogen CHB-

100, 100-watt amplifier, with 7865 output tubes, 

$45; Guild "Country Belle" radio, like new, $90; 
four "Radio Boys" books, $ 15 ea., or $50 for all; 

old Brandes Superior headset, $ 15. All above plus 

UPS. Stephen L. Bonino, 107 Gerogetown Road, 
Glassboro, NJ 08028; (609) 881-0244. 

FOR SALE: NIB Beanee Weenee and Kraft 
Macaroni and Cheese novelty radios; following 

photocopies: Radiola III, 18, 60, 100A, and other 
radio, tube, and test equipment manuals; send large 
SASE for listing. WANTED: Good escutcheon 

for Philco 42-355 or 42-390 (has 9 pushbuttons). 
Herman Gross, 1705 Gordon Drive, Kokomo, 

IN 46902; (765) 459-8308; w9itt@juno.com 

SALE: Fada 160A cabinet and panel, only, $35; 
"Philco" transistor cathedral repro, $ 15; GE 
"convertible" clock-radio, $20; W.E. repro IA 
loop, $ 150; Radiola repro AG1380 loop, $ 150; 
Philco 38 cathedral, $50; Philips 4-band radio, v.g., 
$35; Westinghouse H185 portable, $25; National 

Union 5-tube wooden set, $20. All above plus 
S&H. Wally Worth, 2 W. Elm Ave., Wollaston, 
MA 02170; (617) 479-4512. 

WANTED: Rek-O-Kut 16- inch turntable, Model 
B16H, 3-speed, buy or trade. Ken Frankenberry, 410 
Sadler St., Point Marion, PA 15474; (724) 725-5776. 

From: 
Mid-Atlantic Antique Radio Club 
c/o Barry Zimmerman 
5825 Woodwinds Circle 
Frederick, MD 21703-7579 

Bulk Rate Mail 

U.S. Postage Paid 

Buckeystown, MD 
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Bruce Shetrone 200( 1-12 
1817 Cremen Rd 
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