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and broadcasting. Our goad is to provide the
opportunity to exchange ideas and information
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President’s Message
by Paul Joseph Bourbin

Many of you said that you wanted a
printed Journal. Well, here it is. I
would like to thank Bill Helander, Doug
Martin, Norm Berge and all of you who
submitted material for making this Jour-
nal possible. There is quite a variety
of articles and I am sure that some will
be of interest to all of you. More mate-
rial will be needed for the next Journal
which will come out in November if there
is enough material. Please submit any
articles that you would like to see in
print. We depend on support from the
membership to make things happen, so
please help.

The major portion of this journal was
entered into a personal computer on
WordStar 3.3 by Bill Helander. Then the
text was converted to in DisplayWrite 4
format and uploaded to a large mainframe.
The final step was to edit the articles
for spelling errors and context checking
before submitting to be printed on a la-
ser printer.

I would like to thank those who attended
the drop-in at my home on 21 February. A
good time was had by all.

The swap-meet/auction/contest of 28 Feb-
ruary was quite successful. About
twenty-seven sellers attended. A large
number for a winter meet. Because of
publicity on local television, many new
people were seen at the meet. Many new
members signed up. The contest winners
were as follows: A.C. Table Models:
First...Mike Simpson's Climax
Second. .Doug Ludwig's Zenith

Novelty Sets: First...Kern Zander's
Gemtone Second..Don Rathburn's Majestic
Speakers and Microphones: First...Norm
Berg's Western Electric

Microphone Second..lodra Mfg.
Co. Enhancer Speaker

Homemade sets: First...Len Lansdown's
tube transmitter Second..Henry Meyer's
Regenerative
transmitter
Bourbin's Wireless rig

Third...Paul

One tube sets: First...Don Iverson's
Crosley Pup Second..John Wentzel's Tri
City Set
Regenerative sets: First...Jack Gray's
HB-1 Short Wave

Converters First...Don Iverson's

Dresner

Crystal Sets: First...Don Iverson's
Stienite Second. .Henry Meyer's
Westinghouse Third...Henry Meyer's

Edison Swan

Many thanks to our three judges: John
Wentzel, Will Jensby and Larry Boysen.

The next Swap Meet will be on Saturday
23 May at Foothill College, Los Altos
Hills, Ca. from 8:00 to 11:00 AM. Please
plan to attend. You should receive your
next audio tape "Radio News" at the be-
ginning of August.

Well, that's it for now. If you have any
questions, comments or ideas please feel
free to call me at (415) 648-8489 or
write to me at 25 Greenview Court, San
Francisco, Ca. 94131. Thanks.

Polished rubber base,

1914 The “ALBANY” “*M&i4Tio~ DETECTOR

f\nmlhod 'hkh can be interchanged
Prices: hequcred brass $2.00
Full Information and Circular, Address

MAGUIRE & SHOTTON, 814 Lancaster St., Albany, N.Y.

3"x5%, brass parts finely finished. Cat whisker
ed with either cup.

Polished nickel $2.50




FROM THE BEGINNING
PART 111

by Paul Joseph Bourbin

The End of the Beginning

In the second part of this series, we
discussed the development of the crystal
detector which made radio practical.
There was one problem that yet had to be
solved. It was that of amplification. All
detectors developed were passive in na-
ture. That is, they just passed on the
signal at the same power as received by
the aerial. They did nothing to make the
signal stronger. This limited the range
and usefulness of radio. It also pre-
vented radio from becoming a device found
in every home. Most people, except for
serious radio hobbyists, did not want to
spend the time and trouble to adjust de-
tectors, tuners and coils, they wanted
something that they could use without
much trouble and they did not want to
wear headphones. The answer was amplifi-
cation.

Edison, in 1882, discovered during his
experiments with the electric light that
the deposit on the glass of his bulb
could be prevented by the insertion of a
platinum wire. He noted that a current
was produced in the wire even though it
was not connected to the filament. He
designed a tripolar bulb to demonstrate
the effect but never exploited it even
though he patented it in 1883. This ef-
fect became known as the Edison Effect.
Fleming, on seeing a demonstration of the
Edison Effect, designed the Flemming
Valve. The Flemming Valve, consisting of
a filament and plate, performed the same
duty as the crystal detectors, that is,
rectification. The Flemming Valve was
more sensitive, however, yet it still did
not amplify the signal. In 1906 Lee De
Forest designed the first Audion bulb.
It was the first commercially practical
radio tube. It consisted of a vacuum bulb
with a filament receiving current from a
low voltage battery controlled by a
rheostat. The bulb also had a platinum
wing electrode connected to a higher
voltage battery and a telephone receiver.
Later versions also used a grid. The os-
cillations over the gap in the audion
produced oscillations in the receiver.
It was this grid that allowed amplifi-
cations to occur. For the first time, a

signal could be heard with greater
strength than was received by the aerial.
Interestingly enough, the first major
user of the audion was the American
Telephone and Telegraph Co. Long distance
telephone communication was hampered by
losses occurring because of resistances
in the wire. Their lines from the East
Coast could not extend west beyond
Denver, Colorado because of these losses.
With the audion, transcontinental tele-
phone communication was possible. Since
the amplification factor of the audions
was rather small, they often had to be
"cascaded" that is, the output of one
tube would be amplified by the next. Of-
ten when this was done a squealing or
howling was heard because of feedback or
regeneration from one stage to another.
De Forest noticed this effect but did not
use it. Neither did Marconi whose valve
was of a similar design.

During 1912 and early 1913, Edwin H.
Armstrong developed the regenerative re-
ceiver. He found that by controlling the
feedback through a tickler coil, the
signals could be made stronger. The
signals were strongest just before os-
cillation. The regenerative receiver had
many advantages over what had been used
before. It made use of what had been
annoyance. Since the detector tube also
served as an audio amplifier, one less
expensive tube was needed. As more and
more stations went on the air, the extra
selectivity was appreciated. Wireless
telephony was now more practical because
its range was greatly extended (it had
been hampered because the range of a
radio-telephone station was much less
than that for a code station of equal
power).

However, there were still problems in
reception using the regenerative re-
ceiver. The squeals and howls were an-
noying and tuning required considerable
skill of the user. Although excellent for
receiving distant stations, the receiv-
ers of the day did not deliver good fi-
delity. The amplifiers of that time did
not operate evenly through the spectrum
of frequencies to which the radio could
be tuned. If an amplifier could operate
at its ideal frequency (the frequency for
which it was designed) then increased
fidelity, sensitivity and selectivity



would result. The problem was to devise
a way to convert the frequency received
at the aerial to one standard frequency
for radio frequency amplification. Re-
member, in part two of this article, that
Pickard had succeeded in producing a
"beat" note from two oscillating crys-
tals. If two oscillating units are
brought in proximity, a resulting oscil-
lation, or beat, is produced which is the
difference of the frequencies of the two
oscillating units. Various ideas were
tried to produce a circuit that would
change the received station's frequency
to a single frequency that could be am-
plified efficiently. During World War
One, Edwin Armstrong, along with others,
in Paris developed the Superhetrodyne
Circuit. By combining the received radio
frequency with an internally generated
radio frequency that was varied to always
be exactly the same number of cycles
different from the received frequency, a
consistent intermediate frequency would
be produced. By designing an amplifier
to work most efficiently at this partic-
ular frequency, a radio could be very
selective and sensitive without the
problems of the regenerative circuits.
World War One ended before the
superhetrodyne radio could be used and
the circuit remained virtually dormant
until the advent of commercial broad-
casting. Although the superhetrodyne
circuit was quite good, the regenerative
circuit remained popular for quite a
while. Tubes were quite expensive and the
superhetrodyne radio required seven or
eight of them while the regenerative sets
could be made with one or two. Armstrong
sold his patents to RCA and because of
high royalties charged, superhetrodynes
were very expensive. The superhetrodyne
is the circuit that is still in use today
for almost all radio applications. Wide-
spread commercial broadcasting was now
possible and we have come to the end of
the wireless era.

Other uses of radio were implemented or,
at least, envisioned before World War

One. Picture transmission (known today
as "facsimile") was attempted. Typewrit-
ing and typesetting by radio were envi-
sioned. Pictures were transmitted by
using multiple dots and dashes transmit-
ted for dark lines and dots spaced far-
ther apart for light lines. A revolving
cylinder covered with paper and having a
soft pencil in contact with it would re-
ceive the picture. The two major problems
were keeping the two stations in syn-
chronization and eliminating interfer-
ence. Another early development was the
radio compass. Its operation was similar
to the modern direction finder. With it
ships could establish the direction of
other ships. Exact locations of ships
could be ascertained by triangulation and
navigation was possible by use of land
based stations. Train dispatching via
wireless with aerials running the full
length of railroad cars. Special con-
nections were used to connect aerials
from car to car. This was first done by
the Marconi Wireless Telegraph Co. on the
Lackawanna Railroad. Hugo Gernsback en-
visioned an anti-aircraft rocket using
two electric eyes to guide the rocket by
guiding it to the plane's dark silhouette
against the sky. Apparently the guidance
system could not turn the rocket fast
enough to catch the plane. A non-radio
form was Major Squire's "Wired Wireless"
telephony or telegraphy. Transmissions
could be made over long distances along
one wire. The system worked if both
stations were connected by one single
wire. It was used for a duplex telephone
system and an attempt to broadcast radio
via telephone lines was made but the
system proved to be commercially useless.

In these articles, I have tried to show
some of the major developments in early
wireless telegraphy and telephony. Per-
haps they will stimulate an experimenter
to re-create some of the early devices.
I think that it will make all of us ap-
preciate our post-war equipment a little
more.



Hugo Gernsback
Early Prophet of Radio
by Mark E. Gottlieb

Many radio hobbyist with a technical
background can tell you immediately about
the tremendous importance of the key
technical inventions in the history of
radio. For example, Marconi's demon-
stration of wireless communications
(1885), and Lee de Forest's triode
"audion" (1906) all contributed greatly
to the development of modern radio.

Similarly, Edwin Armstrong's discoveries
of regenerative feedback (1912), the
superhetrodyne principle (1916), super-
regeneration (1922) and frequency modu-
lation (1933) probably contributed as
much or more to radio than the collected
inventions of any other single person.
Yet, technically-oriented hobbyist (in-
cluding myself) can sometimes overlook
the very significant -- and even essen-
tial -- contributions that some of the
more "promoter" type people made to ra-
dio.

Ask your technical friends to name five
of six important people in radio history
and you'll almost always get a list of
"technical” people: Edison, Fleming, de
Forest, Armstrong, Marconi, maybe
Fessenden, and so forth. Few would in-
clude Hugo Gernsback on their lists. What
did Gernsback contribute? Well, that is
a story...

Hugo Gernsback was born in 1885 and came
to America from Luxembourg in 1904. He
had invented a new type of dry cell bat-
tery and soon established a company in
New York City to market it together with
other wireless supplies and parts. This
Electro Importing Company (E.I.Co. for
short) including mail- order and the
"world's first radio retail store", and
it sold the first radio set designed for
home consumer use in 1906. It also sold
the '"electro-audion" tube in 1911,
thereby making this useful new radio de-
vice available to a wide public.

By 1908, Gernsback's mail-order catalogs
had grown to a considerable size, and he
began publishing "Modern Electronics"
magazine as a natural extension of his
business. This magazine featured many
radio articles and ads; its very first

article was entitled "Wireless
Telegraphy”. And, while Modern Electrics
was published only from 1908 to 1912, it
was the first of a succession of
Gernsback publications that continue in
print to this day.

Some of Gernsback's other titles included
Electrical Experimenter/-Science & In-
vention (1913-1929), Radio Amateur News,
Radio News, Radio-TV News, Radio Craft,
Radio Electronics, Practical Electrics
(1921-1924), Television . News
(1931-1932), Short Wave Craft
(1930-1936), and Radio and Television
(1938- 1941). Gernsback's publications
have recorded the progress of radio sci-
ence for almost 80 years.

But Gernsback was more than just a mer-
chant and publisher - he foresaw much of
radio's progress and he used his mer-
chandising and publishing activities to
actively promote the development of radio
and related applications to a mass audi-
ence. The importance of this type of
synergy between technical invention and
the creation of a mass audience or demand
for the products of the invention is
frequently noted but seldom explicitly
stated. We will state it here.

There have been many technically-
significant inventions that failed to get
developed, or were long delayed in their
development, due to insufficient public
interest or demand for them. American
automobiles got only five to ten miles
per gallon until public demand for more
efficient vehicles caused their rede-
sign. The technology to produce fuel-
efficient cars existed long before they
were actually made in any great volume
by Detroit; it took a synergy of techni-
cal feasibility and public interest or
demand to have this done.

Gernsback saw to it that the public be-
came interested in radio. He not only
announced new radio developments, he
called for them ahead of their achieve-
ment, thereby helping spur the new sci-
ence along.

As early as December 1909, Modern Elec-
tronics proposed several methods whereby
"Television and the Telephot" could be
created. (A "telephot" was Grensback's



vision of what Ma Bell would introduce
as the "Picture Phone" in the 1960's.)

In 1909, synchronized scanning systems
were not foreseen and Gernsback described
arrays of small lights as the picture-
forming matrix. The lead article of this
Electrical Experimenter magazine for
May, 1918, again predicted the regular
consumer use of television and the
"telephot". As Gernsback said in his ar-
ticle: "There are certain inventions
which, although not as yet existent, we
may take for granted will be invented
some day without any doubt whatso-
ever...". He then proceeded to describe
in considerable detail what a picture
phone system would have to comnsist of
including a better concept of the actual
future course of the technology.

Gernsback predicted the development of
radar, the application of radio signals
to determine the locations of distant
objects (such as air planes); he did this
in April, 1911 Modern Electrics. And,
in a similarly visionary vein, he pre-
dicted the day of 500 mile-per-hour
"Electro-Flyer" trains. Correctly mini-
mizing frictional drag, Gernsback's
March 1917 article recommended magnetic
leviation (Mag-Lev) propulsion. Such
trains are now being built overseas, with
a route being proposed also between Los
Angles and Las Vegas. And, while these
trains only run at about half of
Gernsback's 500 mph, they could be built
to run faster, and the public is clearly
interested in these speedy transport
systems.

Gernsback described the future of radio
reproduction of high- fidelity musical
programs, with loudspeaker or room volume
reception, in his January 1919 Electrical
experimenter; such performance was at
least several years off but Gernsback's
write-up served to point the way. By
June, 1920, he was describing how remote
objects like torpedoes and small craft
could be controlled by radio signals from
afar, and he predicted the expansion of
such "remote control" technology to other
applications. His November 1924 Exper-
imenter envisioned a pilot-less '"radio
television plane" for military purposes;
a "drone" in the modern parlance, en-
tirely controlled by remote radio signals

(and guided by television images). This
technology is now an integral part of air
force intelligence gathering operations.

In December 1923, Gernsback advocated
"single-knob" control of radio receiv-
ers, which were then mostly of the
"three-dialer” tuned radio frequency de-
sign with separate tuning required for
each stage of the circuit. Single-knob
controls became widely available within
the next couple of years, as with the
Atwater Kent Model 30 and other sets us-
ing "ganged" tuners of various types. By
February 1927, Gernsback was proposing
that radio signals be bounced off the
moon, something that took another 19
years to achieve. A later (1958) Pro-
ceeding of the IRE article credited
Gernsback's 1927 proposal as having been
"the first serious proposal to send
signals to other heavenly bodies and re-
turn".

Gernsback's magazines ran contests to
encourage more distant radio communi-
cations and the exploitation of new
techniques. He predicted, described, and
popularized new developments and appli-
cations of radio technology in modern
life. The reader was encouraged to par-
ticipate, experiment, and contribute to
making radio more than it already was.

The power that the mass imagination plays
in the development of society in immense.
Astronauts were sent to the moon largely
due to President Kennedy's electrifying
speech launching the Apollo program in
the public mind. No such massive invest-
ment of capital, technology, and physical
resources could have succeeded without
the widely-held public support for this
program. It is also likely that many of
the significant technical innovations in
the history of radio would not have en-
joyed as quick a success, or as complete
a success, as they did, without
Gernsback's steady stream of imaginative
predictions and promotion of the new ra-
dio science to his large audience of
readers.

Perhaps Hugo Gernsback doesn't quite
warrant being placed on a short list of
three or four radio pioneers; the more
technical men may properly fill that
list. But, it is submitted, he most def-
initely deserves inclusion on any list



of the "Top Ten". For further informa-
tion, refer to any early Gernsback pub-
lication, or to the April 1958
"Anniversary Issue" of Radio Electronics

(from which much of the information in
this article came) for a more complete
history of Hugo Gernsback and his role
in our radio hobby.
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A LITTLE-KNOWN WIRELESS STATION
by Paul Joseph Bourbin

In July 1913, a British-German corpo-
ration, Universal Radio Syndicate Ltd.,
purchased 54 acres of land in Newcastle,
New Brunswick, Canada for the erection
of a wireless station for trans-atlantic
use. A sister station was to be erected
at Ballybunion, Ireland. On the Canadian
side, the messages were to be forwarded
via the lines of the Great North Western
Telegraph Co. The Universal Radio Syndi-
cate intended to have world-wide coverage
similar to that of the Marconi Co. Al-
though the company's main office was in
London, the German shareholders seem to
be in the majority as further develop-
ments will show.

The location found by civil engineer
William E. Fish was ideal for a wireless
station. There were no obstructions be-
tween the station and the sea and the
station had railroad access. The station
had one 500 foot high tower of steel that
remained as a prominent landmark in the
area well into the thirties. Around the
large tower were six wooden towers either
100 or 300 feet high, depending upon
which source you believe. Universal Radio
Syndicate had purchased the patent rights
and control of the Poulsan Wireless
Telegraph System and used that system in
all of its stations. The construction
work was tended to by Danes and Sweeds
who were familiar with the Poulson system
and from three to seven Germans. Indians
from Quebec were hired to do the high
iron work and were good when they worked.
The problem was that they often were
drunk on "firewater" and were in no con-
dition to work. When they started dancing
on the platform at the top of the tower,
they were fired. The station was as pow-
erful as any then in existence. It re-
quired two Diesel engines with fourteen
foot flywheels and 250 horsepower to op-
erate the two dynamos that powered the
station. The station was completed early
in 1914.

The station was still being tested and
used for experimental work when World War
One broke out. A receiving system using
rolls of photosensitive paper, similar
to photographic film, to record the dots
and dashes was being tried there. One

could not read the message until the roll
was developed. This system was probably
tried to increase speed of reception,
give a permanent record of what was re-
ceived and to give some measure of pri-
vacy. At any rate, the station was not
put into commercial operation when the
war broke out. Since that station was
partly owned by people of an enemy coun-
try, the Canadian Army sent 200 soldiers
to seize the station at bayonet point.
The Germans were incarcerated but later
the two officers were paroled. They es-
caped Canada and went to South America
and thence to Germany. The station was
then used by the Canadians and British

‘for Trans- Atlantic work as well as lis-

tening to German transmissions. All of
the transmissions were in code. The op-
erators had no idea of what the strings
of numbers meant. A garrison of 50-70 was
stationed there for the entire war. The
area around the station was also used as
a recruiting and training station. This
station was one of the most important
stations for the Admiralty during the
war. Messages were transmitted and re-
ceived day and night and the received
messages were made into nine copies and
sent to various military centers and na-
val bases. Listening in on German
stations was based upon agent's reports
of important transmissions from Germany.
Then intelligence experts would listen
to the German code and try to decipher
it, knowing that many Allied lives held
in the balance.

After the War, in 1919, the station was
acquired by the Marconi Telegraph Company
of Canada. Limited from the Universal
Radio Syndicate which went into liqui-
dation. Briefly after the war, the sta-
tion was used for experimental purposes
and then abandoned as its equipment was
obsolete and would require $250,000 to
restore.

Charles Lund, who was with the station
from the beginning, stayed with the sta-
tion as caretaker. Although the station
housed thousands of dollars of equipment,
it was never used again. Occasionally
Mr. Lund would start the one functional
Diesel engine, but that was the only ac-
tivity at the outpost. In 1935, the six
wooden towers were condemned and taken
down. The large steel tower and the



crumbling ruins of the barracks and copies of contemporary articles dealing

transmitter were all that remained as with the Newcastle station.
reminders of the great station. Sur-

tt d th
rounding the transmitter building was the BIBLIOGRAPHY

death- stench of chemicals emanating from

the darkroom used for the developing of

messages. The Marconi Company continued New Brunswick telegraph Journal, 1937
to own the station as late as 1937. The North Shore Leader, 1935

I would like to thank member E. Burnes The North Shore leader, July 11, 1913
Getchell, VEICL, for sending me the Miramichi-Leader, May 2, 1984
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collect the sound waves. You can build your own out- licited letters like these: “I received transmitter but-
fit without buying expensive equipment. Think of the ton today and I wish to inform you that it works great
fun you would have with such an instrument! and is the best I have ever seen or heard of for the
It’s very simple, too, and inexpensive. price. 1will certainly recommend it to my friends.
You can install an outfit in your home and I wish to thank you for your good service.”

hear the conversation being held all over the “I have been using one of these trans-
house. You can connect up different rooms of a mitter buttons, and it has proved to be worth
hotel. This outfit was used by secret service more than its value in my experimenting.”

>

e ip e er s

operatives during the War. It is being used on Actualsize. | “] received one (Transmitter Button) some
the stage.

time ago, and they
are just O. K. for
experimenting.” “I
have been using one
of these transmitter
buttons for experi-
mental work and it certainly lives up to
all you say for it and then some.”

So much for its com-

mercial adaptations!

You can procure ap-

@ paratus of the same
== type.

One of the main advantages of the Skin-

derviken Transmitter Button lies in its

Py somonG
Soses

ultra-sensitiveness. You can place it in
any position you like. It is the greatest
invention in micro-phones and has won
recommendations from men of high stand-
ing in the scientific world. It is being
used all over the world. You can mount
it most anywhere. Card board boxes,
stove pipes, stiff calendars and hundreds
of other places will suggest themselves to
you. The buttons cannot be seen by any
one in the room as they are so small and
light. Only a small brass nut is exposed
to the view.

Full directions for connecting
up the button for use as a detecto- *
phone are given in booklet which
is sent with each button.

The only instruments needed to
complete a dctectophone outfit, in

e Cmat Bon

o toaho | hee addition to a Skinder-

Mr. H. Gernsback, editor of this maga-
zine, who is the dean of electrical experi-
menters, said: “In the writer’s opinion, ob-
tained by actual elaborate tests, the Skin-
derviken Transmitter Button is probably
the most efficient device of its kind on
market today, due to its simplicity and
other outstz.nding features. Should have
a great future.”

The same circuit connections apply to
all experiments, xegnrdkss of how the
tr itter button is

The Skinderviken Transmitter
Button operates on one or two dry
cells. It often happens that two
cells produce too much current
and the sounds are deafening. We
recommend either one fresh cell
or two worn out cells.

We have the utmost faith in this transmitter button. We

T=%viken Tr
Button are a receiver,
battery, and, if de-
sired, an induction
coil

. Johnson Smith & Co., Dept. E. 16,3224 N. Halsted St., Chicago, Iil

Gentlemen:—Please ship at once to address below. . .Skinderviken Transmitter Buttons for which I enclose $..

satisfactory Canlie
service or we will refund )% = = o
the purchase price. Boys .4 3
—

NOW! You can't lose.
If you're not satisfied,
you receive your dollar
back. Isn't that fair?




A WARNING

to Manufacturers
Importers
Dealers
Jobbers
Agents
Amateurs
Purchasers

Users of
Vacuum Tubes

The Marconi V. T. Patent is Basic

United States Letters Patent to Fleming, No. 803,684,
November 7, 1905, has been held to be valid by Judge
Mayer of the United States District Court for the
SwthunDutnctofNewYork,mdbytbeUnned
States Circuit Court of Appeals for the Second Circuit.

ltuabampatentmdconmlabmedlyallvacuumtubeamedudetecton,amphﬁmor

oscillions in radio work.

- No one is authorized to make, sell, import or use such tubes for radio purposes, otherthan
the owners of the patent and licensees thereunder. Any others making, selling, importing
or using them alone or in combination with other devices, infringe upon the Fleming patent
and are liable to a suit for injunction, damages and profits. And they will be prosecuted.

THE AUDIOTRON AND THE LIBERTY VALVE ARE
NOT LICENSED UNDER THE FLEMING PATENT

The price of the genuine Marconi V. T. Do not take chances by mkmg importing,
delivered. is $7.00 each. The standardized selling, purchasing or using vacuun td:u
socket is $1.50 additional. The standard fof'ﬁowfwea not licensed under the
resistance, complete, costs $1.00 and is ”mlw:::t.td:u selling, Pmm“
: sty

made in the following sizes: )2 megohm, oeampldeeuonundatheﬂ patent
1 megohm, 2 megohms, 4 megohms, 6 andavmdthehﬁoflmpbonformfﬂnge-
megohms. : ment thereof. .

This warning is given so that the trade and public may know the facts and be governed

Send all remittances with order to COMMERCIAL DEPARTMENT

MARCONI WIRELESS TELEGRAPH CO. OF AMERICA
RADIO CORPORATION OF AMERICA

235 Broadway New York

Sole Distributors for De Forest Radio Telephone & Telegreph Co.

Retail Ofes and Exhibition Rooms, 25 Eim St, New York
Sthofleld Bidg., Cleveland, Ohlo insuranes Exch. Bidg.. San Francises, Cal. 301 Commersial Bank Annex. Now Orfesse, La.
Ameriean Bidg., Baltimore, Md, 138 Federal 8t, Baston, Mass, 108 Sowth 2rd St. Phliadeisbia. Pa.
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ZENITH CHASSIS IDENTIFICATION
by Stan Lopes

There are many collectors of Zenith ra-
dios and other collectors who include one
or two in their showroom. Many Zeniths
appear in ads for sale or at Swap Meets,
so with a brief description or a thorough
look, how is the collector to know what
he is contemplating spending his hard-
earned (?) dollar for? This article will
show you how to better identify that
possible addition to keep you from ending
up with a radio you really don't want,
like perhaps a 32 volt Farm radio.

Prior to 1936 the marking used to iden-
tify Zenith radios was by arbitrarily
assigned numerical designations. Then in
1936 a new system appeared using three
separate units to each designation: 1st
a number, 2nd a letter(s) and 3rd another
number. The first unit, the number, was
assigned to designate the number of vac-
uum tubes used in the set; the 2nd unit
is a letter (or letters) indicating the
type of service for which the set was
designed; and the 3rd and final number
was provided to identify the cabinet
used. Examples will be shown. The 2nd
unit, a letter was assigned as follows:

--- straight AC. All wave.

--- 6 Volt Battery. Farm.

110 Volt AC/DC.

--- 2 Volt. Farm.

--- Portable Pack (Battery), and 110

Volt AC/DC.
--- Straight 110 Volt AC. Frequency
Modulation.

--- 6 Volt Battery. 110 Volt AC.

--- Battery Pack, Farm and Portable.

--- Long and Standard Wave.

--- Auto Set (2nd letter designates

car built for).

Straight 110 Volt AC. Police and

Standard Wave.

R --- AC/DC (Chassis w/60 cycle Phono)
Broadcast only.

S --- Straight 110 Volt AC. Broadcast
and Short Wave.

T --- Straight 110 Volt AC.

U --- Straight 110 Volt AC. Broadcast,
Ultra Short and Shortwave.

X --- 32 Volt Farm.

TERG 4 QMO W >
'
'
'

o~
'
'
'

As examples of this system, consider
Model 5-D-610, which is a 5 tube radio

designed to be operated on (D) 110 Volt
AC or DC power lines, while the 610 in-
dicates the cabinet type which does not
really interest the service man. Thus we
are speaking of a 5 tube AC/DC radio. A
Model 1-H-697 can be quickly identified
as a 14 tube set 110 Volt AC only re-
ceiver with a Frequency Modulation band.
Again the last three digits - 697 would
identify the cabinet. Cabinets were num-
bered by years, i.e., 300 line was used
in 1939, 400 services in 1940, 500 series
in 1941 and so on.

A suffix group of letters is used on some
models, usually indicating that the set
has some slight variation from the ori-
ginal model although basically the sets
are the same. An example would be Model
5-D-610 and Model 5-D-610TB: the latter
set would be an export model designed to
work on all voltages at 50-60 cycles
while the original set was designed to
be used on AC/DC 110 Volts as found in
the United States. The letter "T" added
indicated that set is an export model.
Exports sometimes have another letter "A"
or "B" added to show 25 cycle all voltage
type and 50-60 cycle all voltage type
respectively. "C" designates a 50-60 cy-
cle, 95, 117 or 150 volt type. As shown
in the above table, automobile radios
usually have two letters in the 2nd unit,
the second of which designates the make
of car for which intended, e.g., the
7ML592 breaks down as a 7 tube car radio
to fit into the dash of a Lincoln.

So whether its at a Swap Meet, or in some
collectors flyer of items he is selling,
you have guide -lines to determine some-
thing about a Zenith radio you perhaps
didn't realize before. Therefore, if
some . con artist tries to sell you a
Zenith and depicts it as the set used on
the Waltons (incidentally a collectors
item to some) and he/she tells you it is
a 10-S-160 BEWARE!!! as the "experts" say
it was a 12 tube (table model -
tombstone) which appeared in several
scenes, such as when FDR was announcing
the declaration of war after that '"Day
of Infamy". I won't tell you the correct
Model number- that's my secret!!!! But
you can bet the first digits are 12, not
10. oo



Repair Hint: Whenever repairing or re-
storing any tube type radio, be sure to
test the grid (Gl) voltage on any audio
tubes fed by a coupling capacitor. In no
case, with rare exceptions, should you
find a positive voltage nor a voltage
lower by far than the supplied bias as
that indicates either a leaking coupling
capacitor or a defect in the bias supply
system. Experience has shown that bout

75% of the radios I have repaired require
the replacement of the coupling
capacitor(s) - many times the result is
audio distortion but often the leakage
is such that distortion has yet to ap-
pear. Additionally, over a period of time
the audio will be weakened and fail be-
cause of the heavy load imposed by the
additional tube current caused by this
positive grid voltage.

WHAT MAY BE EXPECTED

A CARTOONIST'S [DEA OF
WIRELESS IN DAYS TO COME

= GRS WAL 8 Gudro BY SRvERE N
[ 5 Srtly ™ TE camDsTAD, — -

STREET
WORK, FROM THE ATTIC WINDOW,

From the Rochegter, N. Y., ilerald.
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CHRS 10 year index
category title volume date
Broadcasting Catifornia stations in 1927 182 Dec 75
KPO x 2% Fall 76
Ko¥ 181 Sept 75
KYA 182 Dec 75
Featured Set “Japanese” Crystal Set 384 Mar 78
A-K Model 10 181 Sep 7S
A-K Model 20 compact 383 Oct 78
A-K Model 5 482 Jun 79
Clearview Six 184 Jul 76
Crosiey 50 283 Surrener 77
Crosley Trirdyn 3R3 483 Sep 79
Cutting & Washington Model 15 6 Dec 81
Grebe MU-1 584 Mar 80
Kennedy 220, 221, 250 7 JanrDec 82
Kennedy ¥ Console 292 Yinter 76
Marconi 106D 582 Jun 80
Marconiphone Y2 Reflex Receiver 7 JanrDec 82
Metrodyne SingleDial 183 Mar 76
Radiola 20 3% Dec 78
Radiola Concert and Radiola Special 7 Jan-Dec 82
Radiola Iil 484 Dec 79
Standard Multivalve 284 Fall 76
Thermiodyne TF-6 382 Jun 78
Uncle Al's Magic Yoice 5 S 1%2 Dec 75
Victor Model 3-25 2%4 Yinter 77
Waker Muli Unit 583/4 Sep/Dec 80
History History of Broadcasting Sep—0ct 84
NC Seaplanes 482 Jun 79
Nikola Tesla 184 Sep 75
Philo T. Farnsworth 4% Mar 79
¥ho invented Broadcast Stations? 3% Mar 78
Yireless Telegraphy, part 1 9%g Jun 85
Novelty Nook A=K playing cards 5% Mar 80
Cigarette Container, Gas Gauge 5%3/4 Sep/Dec 80
Puzzles 582 Jun 80
Radio Owl 484 Mar 79
Radio Recipes, Ribbons 384 Dec 78
Radio—banks, playing cards, games 482 Jun 79
Radio Companies Atwater Kent 2%4 Yinter 77
434 Dec 79
Baldwin (headphones) 2%4 Winter 77
British- Thompson-Houston (BTH) 5%3/4 Sep/Dec 80
E. H. Scott 6 Dec 81
184 Jul 76
FADA, history of Newsletter Mar-Apr 84
Hallicrafters index of receivers 322 Jun 78
Parikin 183 Mar 76
Philmore 182 Dec 75
Remler 6 Dec 81
Rola (speakers) 5%2 Jun 80
Restoration Cabinet Refinishing 3%3 Oct 78
general hints Newsletter Mar-Apr 84



CHRS 10 yesr index
category titie volume date
Restoration general hints 5%3/4 Sep/Dec 80
HNewsletter Sep-Oct 83
Sep-Oct 84
T Jan—Dec 82
6 Dec 81
Newsletter  Jan-Feb 84
headphone tips 433 Sep 79
Majestic "B” eliminator 2%3 Sumnmer 77
Majestic 20 series 4% Mar 79
Nickle Plating 193 Mar 76
Philco 3% Mar 78
repairing magnetic cone speakers 1%2 Dec 75
Testing Capacitors Sep—Oct 84
the A-K 40 2% Fanl 76
Using Discretion in Alignment Jul-Aug 84
Yoltage Measurements Jul-Aug 64
Speaker Horn Speakers 481 Mar 79
Radiola horns 583/4 Sep/Dec 80
That Yonderful Radio Horn Speaker 7 Jan-Dec 82
Spottight Collector Alan Patmore 582 Jun 80
Alan Smith 2%3 Summer 77
Bill Pugh 2% Fall 76
Bill Yakefield 384 Dec 78
Bob Avery 51 Mar 80
Bob Herbig 4%4 Dec 79
Dave Brodie 3%3 Oct 78
Dave McKenzie 583/4 Sep/Dec 80
Jim Cirner 181 Sept 75
Jim England 48 Mar 79
Joe Horvath 3% Mar 78
John Eckland 6 Dec 81
Lane Upton 184 Jul 76
Mel Prater 183 Mar 76
Norm Berge 122 Dec 75
Paul Giganti 2%4 Yinter 77
Peter Brickey 292 Yinter 76
Ralph Muchow 4%3 Sep 79
Wil Jensby 9% Jun 85
Yoody Wilson 382 Jn 78
Technical “A" battery eliminator 2% Fall 76
1932 C¥ Transmitter 5%3/4 Sep/Dec 80
A two circuit crystal set 482 Jun 79
Ballast Tubes and Resistance Line Cords Jan-Mar 85
build 2 three-tube reflex 6 Dec 81
Building a Spark Transmitter 384 Dec 78
Carborundum in Radio 2%4 Yinter 77
Crystal Detectors Jul-Aug 84
Early Detectors Ju-Aug 84
Early Transmitters Sep—Oct 84
How to make Basketweave Coils 5% Mar 80
Long Wave Broadcast Radio Sep—Oct 84
Nernst Glower 423 Sep 79

15



CHRS 10 yesr index

category titie volume date
Technical Regulated "B" supply 3%2 Jun 78
resistor Tine cords 3%3 Oct 78
Small Grid Bias Cells 3%4 Dec 78
Spark Transmitters Jul-Aug 64
Super Selective Tuner or Crystal Set 6 Dec 81
The Regenerative Detector 9% Jun 85
The Regenerative Receiver 9% Jun 85
The Superheterodyne Receiver JanMar 85
Tube Column 99 3% Dec 78
A-P Solencid Tube 5%2 Jun 80
DeForest S00-watt power tube 2%4 Yinter 77
Fleming Yalve 4% Mar 79
Geissler Tube 58374 Sep/Dec 80
German MS1 & MS2 32 Jun 78
H & K Gammatron 3% Mar 78
McCullough—KeTlogg AC tubes 383 Oct 78
Rejuvination 184 Jul 76
SPEED Triple-Twin 2%3 Summer 77
The Myers Tube 5% Mar 80
The New Magnavox Tube 434 Dec 79
Update of "Radio™ AT-Purpose Tubes 432 Jun 79
y1-5 182 Dec 75
¥D-11 1% Sep 75
‘Yunder Tich Detector Tubes « Jul-Aug 84
X-Ray Tubes 6 Dec 81

A Wireless Telephone Now
POSSlb]e for Every Radio Amateur!

RANSMIT your messages in words instead of dots and dashes! Install a DeForest
Oscillion Radiophone Transmitter as part of your set u\dyon can do it. Nothing compli-
cated or impractical. The Type “O" Transmitter shown ‘,iua into lamp wcka.
Just plug in, connect antennse and ground, pmhnbuuonmdwkl qulhympeﬂorto
that over a wire; clear, distinct and continuous. Once adj d it req
No special apparatus needed to receive Radiophone messages over Iimhed dkuncs Same
transmitter equally effective for both telephone and telegraph. Throw a switch and telegraph;
throw it back and talk! Notm unanm—
practical instrument. Ab i
udgum(tedtoopulleudlmed'hmmm
are followed.

Add the DeForest Oscillion R.:dio;imng Transmitter to
your sct and you can send messages by uhpuph or tele-
phone. Its cost is not prohibitive and it 18 the coming
development in Radio Service. Find o\nd!lbmk—

Send for the DeForest Catalogue -

A S‘-ur book full of vital Radio hh——m
o'.bcr data. Seat po-luld for 10 cests in
urs today.

e SO S s RPN stamps.  Send for 7
DeForest Complete Radiophone ‘DEFOREST RADIO TELEPHONE
Transmitting and Receiving Station & TELEGRAPH COMPANY
TR A" e Syt o, et T, Tk et T lavestogs_sxd Masulagsurrs of
e i P T _--':'.::-:."" LT '::!, B z.'.. o ,,,, Setoric A e Vol

__u‘—r_*‘ /h \m\‘m\\-\-\mn NS ‘




April, 1920 ELECTRICAL EXPERIMENTER

“ASK ANYONE WHO HAS USED IT"

WHAT OUR PATRONS SAY

“I can hear the s:g'nals three times as loud and clear as I could with
my old receivers.” (Name on request.)

BRANDES
WIRELESS
HEADSETS

CLEAR TONE LIGHT WEIGHT
DEPENDABLE SERVICE

Score 100% efficiency in actual use.
Sharp, Unblurred, Readable Signals
assured by

"S-‘crio"'

Set, 2000 ohms, §7
““ BRANDES MATCHED TONE”

Exactly mtchmg the tone of both receivers in each set and thus eliminat-

ing a rmonics.
g all f e to d ha
xy o Bramdes Superior thrt --l wse it criticolly for tem days.

Tlm- if it docsw’t come wp to owr our espectations, returm
1t and your momey will be :lun[-ll; n[-sdcd’ Test it—compere with
others—for :nl.nllwuu clearness,” distomce. Prove for yourself the
fine guality, the “matched tome.”” The two diephragms tomed essctl,

OFFER clike, irengthen the signels and prevens blurring. Used by mewy U. S,
Government experts, amd esperis -bvul by nl.bn: ond Mrhmed
schools; end by 'Vﬂlflﬂvult end ematewr.

SEND 4c FOR CATALOGUE E
C. BRANDES, Inc. 32 Union Square
Room 814 New York City, U.S. A,
IVIRELESS RECEIVER SPECIALISTS

Complete Line of Brandes Receivers for those in Canada. Send stamp for Pamphlet “E"l
Seienﬁﬁcjﬂx&menlm Ltd., 11 St. Sacrament Street, Montreal, P. Q., nada

Experimenters!
FOR RESULTS USE

Triode

(Trade Mark)

Vacuum Tubes

Immediate Delivery $7.00 Each Postpaid

FOR DETECTORS OR AMPLIFIERS
WILL FIT ANY STANDARD FOUR-PRONG SOCKET
TRIODE Appliances also include Eaton Oscillators,
Two-step Amplifiers, Vacuum Tube Sockets, Grid
Locks and Audion Frequency Amplifying Transform-
ers. When ordering radio apparatus specify TRIODE
to insure receiving only apparatusand appliancessup-
plied by the Wireless Specialty Apparatus Company.
Catalog will be sent on receipt of 25c in stamps.

WIRELESS SPECIALTY APPARATUS CO.

BOSTON, U. S. A.
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MECHANICAL TELEVISION
by Peter F. Yanczer

Television first came into the public eye
in the middle to late 1920's and early
1930's. In the beginning, television was
a novelty and provided very little in-
formation or entertainment value as we
know them today. Despite this, television
became very popular. It has been esti-
mated that over 500,000 receivers were
built or bought during the "first" tele-
vision boom. Receivers for the home
provided pictures with 24 and later, 48
or 60 lines, one to three inches square
and reddish or orange in color. When
sound was provided, it was inserted be-
tween periods of picture transmission or
simulcast on another frequency.

Many of the receivers were constructed
by experimenters. Some built kits and
others worked from information printed
in various technical magazines of the
time. Quite often, they would use motors
from old fans or appliances, which pro-
vided no means for synchrornization. Only
by careful and continuous adjustment of
a rheostat or brake, could synchronism
be achieved and then never for more than
a "blink of an eye". With these crude
receivers, reception of any form of re-
cognizable image was a tremendous accom-
plishment. Many times, people wrote in
to the station, just to say that they saw
an image.

The receivers were extremely simple. the
major parts were the scanning disk, motor
television neon lamp and a means to vary
the speed of the motor or disk. The lamp
was connected to the output of an asso-
ciated radio receiver or a special three
or four tube television amplifier, con-
nected to the receiver. Options included
a magnifying lens anhd cabinet.

The standard formats were 24 lines, 7.5
pictures per second, (yes, the flicker
was terrible) 48 lines, 15 pictures per
second and 60 lines, 20 pictures per
second. In the Chicago area, one of the
stations used the Sanabria standard of
45 lines, 15 pictures per second with
each picture made up of three interlaced
fields of 15 lines each. The most well
known commercial receiver using this
format was the "Western" brand.

To illustrate the kind of picture that
was available with the 48 line system.
Take a piece of cardboard or opaque pa-
per, approximately 8" by 11" and cut a
1.5" square opening in the center of it.
Place this on any part of the face of the
CRT on your 25" color set and what you
see in the opening is approximately what
you would see on a mechanical system. An
even closer approximation can be had by
placing some sort of red filter over the
opening, or if you are familiar with
color system turn up the red gun.

Mechanical television receivers are just
as easy to build today as they were 60
years ago. For the constructor, the hobby
has a unique set of requirements in the
form of model engineering, electronics
and optics. For those who are interested,
the necessary information is readily
available.

However, there is a problem if you want
the receiver to actually operate since
there are no transmitters sending out the
appropriate television signal. There-
fore, it is necessary to develop your own
television signal. This is not as diffi-
cult as it may seem because a mechanical
television camera is not very different
from a receiver. In fact, there are ways
to use the same disc and motor for both
the camera and the receiver. This tech-
nique can also be used to provide a video
monitor function at the camera location.

If you are a tape enthusiast, it is pos-
sible to tape record the signals on reel
to reel or modified cassette tape ma-
chines. This has been most successful
with systems operating on the 24 or 32
line standard. Stereo recorders offer the
possibility of using the second track to
provide synchronized sound to accompany
the picture. Several experimenters are
sending tapes back and forth through the
mails, exchanging messages and images.

Ham radio operators can also transmit and
receive these television signals. It of-
fers the chance of entering the field of
ham TV at minimum expense. Bandwidth re-
quirements are modest, being about 3
times (24 line format) or 6 times (48
line format), the bandwidth required by
a voice channel. Standard techniques can
be used to reduce these values by one
half. For those who have no interest in



recording or transmission, there is the
option of closed circuit operation by
which the signals are sent along a wire
to the receiver. Because of the unre-
stricted bandwidth, the images can be
superior quality.

Radio collectors with displays of equip-
ment in their homes, can enhance their
demonstrations dramatically by adding an
operating mechanical receiver to the
display. Because of the rarity and cost
of actual vintage television equipment,
it is not practical or possible for the
average collector to acquire a set for
his collection. What the collector can
do is to construct the equipment much

like the experimenter did in the early
years. He can fabricate or purchase the
parts as he sees fit and the completed
set can have all qualities and appearance
of vintage equipment. This is partic-
ularly true if a period style cabinet is
used.

Additional information on this interest-
ing facet or our hobby is available in
the following books:

"The Mechanics of Television" by Peter
Yanczer (1987)

"Taylorvision" by Edmund E.
(1984).

Taylor
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'TwAS TAE NIGHT BEFORE CHRISTMAS /7
AND ALL THRoOUGH THE HOUSE
NOT A CREATURE WAS 'SﬂRR(NG
NOT EVEN A MOUSE — I'tL BE BACK
IN EXACTLY THREE MINUTES To TELL
You WHAT ¢ APPENSD NEXT: /N THE
MEANTIME CUR ANFHOUNCER WILL ADVISE
ALL You LITTLE BOYS AND GIRLS WHAT
T Do WHEA SUFFERING WITH
AcCID INDIGESTION
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WANT ADS

Wanted: Working microphone for Webster-
Chicago Wire-recorder. Rider's Vols III,
VII, X, XI, XII, XIV. Paul Joseph Bourbin
25 Greenview Ct. San Francisco, Ca.
94131.

Wanted: Crosley 58 Cabinet; TechTronics
series 500 O'scope; Signal Generator down
to 175 KHz; 1629 Tuning Eye tube; some
tubes to trade. Patrick Coyle, 533a
Balboa, San Francisco, Ca. 94118,
898-1556 (0), 668-5280 (H).

Wanted: Cabinet only. For a Philco model
70 or similar. Cathedral Radio same de-
sign as picture on front. Glen S. Lee,
R.R. #2, Mt. Brydges, Ontario Canada, NOL
1W0, (519) 264-9115.

Wanted: RCA-103 Speaker with poor cloth
grill or none. Must be in working condi-
tion. Contact- Ken Eriksen, 1049 Felspar
#33, San Diego, Ca. 92109.

Wanted: Various copies of the Germsback
Magazine "Television  News". These
started with the Mar/Apr 1931 Issue. Pete

Yanczer, 835 Bricken, St. Louis, Mo.
63122. (314) 822-1748.
Trade: Hallicrafters Dual Diversity

Model DD-1 with near mint console, not
operating, for Scott Pointerdial
Philharmonic, working or not, in a
Lauriate or Lauriate Grand console in
good condition. Norman S. Braithwaite,
(916) 246-4209 (home), (916) 221-1611.

For Sale: Guild Telephone Radio, excel-
lent condition $150; 1933 Philco 11 tube
cathedral-cabinet fair, chassis works

good, big set; will make custom radio
dials for all sets; have parts or com-
plete cabinets for Philco Mdl 70B and
90B; 1931 Edison console dual chassis-
arturus tubes, Mdl R-6 or R-7 $200; 1938
Zenith table with 4 knobs and gold dial
$40; 1930's Arcadia Battery superhet un-
usual cabinet §75; need chassis for:
Atwater Kent Mdl 84: Zenith magnifying
dial console; Brunswick 1 knob with con-
centric tuning and Philco Mdls 70 or 90.
Bob Malin 5607 Drysdale Dr., San Jose,
Ca. 95124, (408) 267-1396. PLEASE NOTE:
the number given in the last issue of the
"Radio News" was incorrect. This is the
proper telephone number.

For Sale: Beautiful, colorful, radio-
related tie clasps and lapel pins, all
enamel emblems of Philco, G.E., R.C.A.
and others. Must see to appreciate. Send
L.S.A.S.E. to receive completely illus-
trated list. Mr. Michael S. Sabodish Sr.
11-A Matawan Avenue, Cliffwood, N.J.
07721.

For Sale: 6500 old television and radio
tubes, send S.A.S.E. to George Dadakis,
200 Macfarlane Drive, Delray Beach, Fla.
33444, (305) 278-2424.

For Sale: How about a nice gift for the
wife on mothers day. Build her a ME-
CHANICAL TV. Send a S.A.S.E. for info to
Peter Yanczer, 835 Bricken, St. Louis,
Mo. 63122.

Announcement: Radiofest '87. August 1l4th
and 15th. The Holiday Inn Holidome and
Convention Center, 345 River Road, Elgin,
Illinois 60120. For more information
write: Joe Willis, P.0. Box 14732,
Chicago, IL 60614.

Charge Your Own Battenes Wltb a Union Rectifier for Only

10e. to 12c. PER CHARGE

Descriptive bulletin om request.
Order oae of rostifors todey asd kesp
your batteries sharged.

UNION RECTIFIER]j COMPANY
MONROE, N. C.




LIFE'S DARKEST MOMENT

GUMMY MC CABE IS ComING
10 BAT. HES © For 2,
HITTING AT 119. THE VETERAN
SHORTSTOP USED To HAVE
PLENTY oF STUFF, BUT AGE
IS TAKING (TS ToLL. WHEN
A MAN GETS To BE THIRTY
VEARS OLD HE Doesn'T '
MOVE AROUND WITH HIS
CusSTOoMARY 2P — HIS
REFLEXES SHOwW THE
RAVAGES OF Time —
BuT — OH, WELL,
THATS LIFE

- A DODDERING OLD GENT ,
OF 45 LISTENS To A BASE AULSSW(\
BALL BROADCAST — /

@1940-NY TRIBUNE INC.




»

MILLS COLLECTIVE EDITION

HAND ME bown

i R HALLELUJA,
my WALKING CANE I'MmA Bum

MILLS ! GATHER 'ROUND THE RADIO, IS EVERYBODY SET?
Hisle Piblshers GIVE THE LITTLE DIAL A TWIST AND LET'S SEE WHAT WE GET

“ W\ \\\\\\\M&‘)\\‘




