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THE WHITE HOUSE

WASHINGTON

October 10, 1984

It is with the greatest pleasure that I extend warm
greetings to the members of the Radio Club of America.
Just seventy-five years ago, your members were mostly
teenagers interested in airplanes and wireless radio.
Today, many of you are the foundation of our
communications industry.

Although still a relatively small group, your interest in
promoting cooperation among those interested in scientific
investigation and amateur operation in the area of radio
communication is to be commended. With members including
amateur radio operators, inventors and scientists, you hold
a vast repertoire of communications expertise.

I encourage you to continue to accept the challenges of
the telecommunications industry. The importance of tele-
communications cannot be overemphasized in present and
future business and society. It is an industry that holds
the key to successful information sharing and planning
across great distances.

1 commend you on your accomplishments in the past and
look forward to your continued success. I am happy to

send my best wishes as you celebrate your organization's
Diamond Anniversary.

@m(&rﬁ
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A MESSAGE FROM THE FIRST PRESIDENT OF
THE JUNIOR WIRELESS CLUB LTD.

Any history of the Radio Club of America would read like a Jules Verne story. When a
handful of boys in 1907 tried to devise a remote control system for their model aeroplanes so
they would not be smashed against the walls of the National Guard Armory the groundwork
for Guided Missiles was laid and everythmg we now know as radio was started. Those early
contraptions for transmitting signals and voice with low power begot our modern walky-talky
sets and those prodlglous efforts to eliminate static led to our present day smooth FM recep-
tion.

The important thing to remember is that our boys of the Radio Club were in the fore-
front in all this; they were the leaders in this new field and they had the imagination. Their
early technical triumphs, too numerous to mention, were, amongst many others, the Regenera-
tive Circuit, the Hudson Coated Filament, Armstrong’s Feedback Circuit and Eltz’s Square Law
Condensor. Some of the earliest trans-Atlantic messages were received by club members who
in some instances established stations of their own in Europe and elsewhere to exchange sig-
nals. The official Radio Club Station and stations established by members chalked up numer-
ous world records in Trans-Atlantic tests with low power short wave sets. Only one pipe dream
remains, the transmission of power itself without wires, but give the boys a little more time
and we will have that disclosure in the “'Proceedings’ too.

The atmosphere of the young club was always calculated to produce Good Fellowship
and the Free Interchange of Ideas among all radio enthusiasts. A milestone was reached when
on 28th April 1910 a committee of boys appeared before the sixteen U. S. Senators of the
Commerce Committee in Washington to oppose the Depew Bill S. 7243—""To Regulate Radio
Communication,” because ihey believed that, while some regulations might be needed, the bill
was unreasonable and unfair to amateurs and students of wireless. Let’s hope that we never
lose the fruits of that victory. Our delegate to advise Secretary Hoover’s Congressional Com-
mittee did much to frame present regulations and a notable program of the Club was to popu-
larize pure continuous wave transmission as an aid to the elimination of interference; this
was the father of the modern Broadcast Program. :

Much remains to be done. The small body of amateurs has gradually changed to a
large scientific organization of recognized standing, before which the leading lights of the
radio world are glad to deliver papers. The enthusiastic urge of the members for the original
precepts of the founders remains undampened.

W. E. D. STOKES JR.
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A MESSAGE FROM THE PRESENT PRESIDENT OF
THE RADIO CLUB OF AMERICA, INC.

In his messages as the first president of The Radio Club of America, W.E.D. Stokes, Jr. has briefly
told the hlstory of The Club more aptly than could be written by any present member. These messages will
be found in this year book.

As the president of The Radio Club of America for the past fifteen years, I have witnessed its con-
tinued growth and its international acceptance as one of the foremost wireless and radio associations. We
pride ourselves in the claim to be the ‘World’s First Communications Society’ — a statement that has
been an important element of our club as long as I can recall. Since no one has contested that claim during
the fifteen years of my presidency, I am certain that it must be a fact.

Much has happened in these last twenty-five years since our Fiftieth Anniversary Golden Yearbook
was put together in 1959 to record the history of The Radio Club of America. Key items from that year
book and from the one published in 1934 to commemorate the Silver Anniversary of The Club are being

included in this current publication. It should cover the major events from the founding date of January 2,
1909 to the present.

While there have been vital changes in The Club during the past decade, there was an earlier period
when the organization was beset with problems. In 1968, the Club’s finances were almost non-existent,
and the officers and members covered expeénses by personal contributions whenever creditors became
noisy. It was simply a matter of importance to those staunch supporters that The Club must survive and go
forward. To them, we owe a debt of gratitude.

Fortunately, today The Club is fiscally strong and enjoys an excellent standing in the financial com-
munity. In addition, with special efforts by our officers, we have obtained a tax-exempt status that has
made possible our successful Grants-in-Aid scholarship program which has become a major objective of
The Club. This program, now in its fifth year, has already provided in excess of $19,500 in grants for
scholarships and research . . . made possible through donations of members and friends.

That program was initiated by a major contribution from Director Emeritus William G.H. Finch in
1977 thatgenerated a swell of individual contributions that have built the Grants-in- Aid Fund to $74,600
through May 1, 1984 — an amount that generates enough interest from its investment to support the
current level of awards. Many of those contributions came in response to solicitations enclosed with the
annual dues notices sent by our Treasurer who, in 1980, had suggested that the Grants-in-Aid Fund
should become self-perpetuating as was the Finch Fund.

Our membership of approximately 1,000 includes both men and women, and a substantial number of
overseas members. We are proud of our group and their achievements, and of those niany leaders of the
past who no longer are with us. Their accomplishments can be found everywhere in our writings and
activities. The claim that almost every important personage in the kistory of radio communications was
or is a member of the Radio Club of America is factual.

Itis the wish of the Diamond Jubilee Committee supported by the Officers and Directors of The Club
that this effort to put into one place a Story of The Club will bring as much enjoyment to you, the Reader, as
it has to us who have been involved in this wonderful sphere of activities over these many years.

Fred M. Link
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BARRY GOLDWATER
ARIZONA

COMMITTERS:
INTELLIGENCE, CHamman

ARMED SERVICES. .
memua;omm

Alnited Hlafes Denale * " omrea e t..m....m...;...:

COMMERCE, SCIENCE, AND TRANSPORTATION
COMMUNICATIONS, CHAIRMAN
AVIATION
SCIENCE, TRCHNOLOGY, AND SPACE

INDIAN AFFAIRS

WASHINGTON, D.C. 20510

September 24, 1984

The Radio Club of America, Inc.

Congratulations on the occasion of the 75th Anniversary
of the Radio Club of America.

The field of commumnications has changed tremendously
since I was a young man putting together my first
amateur radio station. We can now be in touch with
other radio operators around the world in a matter
of seconds and the importance of this was recently
demonstrated by the role played by amateur radio

in Grenada.

As a recipient of the Sarnoff Citation and a 'Fellow"
of the Bgdio Club of America, I salute you on this
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PREFACE:
The Genesis of a Yearbook

The dream of publishing this Yearbook began in mid-
December 1974 when Leo G. Sands (M 1960, F 1969, L
1983) proposed that the Club plan toissue a248 page book in
recognition of the Club’s 75th Anniversary. One hundred
sixty-eight pages of the Diamond Yearbook would be from
the successful Golden Jubilee Yearbook, and that would be
supplemented with updated listings of officers, honorees,
deceased members, etc., together with historical information
on the Club’s activities since 1959.

The March 1975 issue of the Proceedings carried a short
announcement of the proposed year book, which brought two
dozen replies from members interested in ordering. By mid-
May 1975, Sands submitted a proposal to the Club’s presi-
dent, Fred Link, that a Yearbook Committee be appointed, to
consist of:

Leo G. Sands, Chairman

Arthur Salsberg, Editorial Content (current)

Harvey Gersnback, Editorial Content (historical)

Kenneth Bourne '

Robert Tall, Editorial Content (FCC chronology)

Rhett McMillian, Editorial Content (public safety)

Edward Minderman, Production

James Morelock, Club Activities & Papers since 1959

Harry Boyle, Directory Tabulation

David Talley, Directory Verification

Arthur Collins, Editorial Review

Jerry Stover, Editorial Review

Alfred Menegus, Advertising Sales Manager

Stuart Meyer, Advertising Sales (East)

Loren McQueen, Advertising Sales (West)

William Bitcon, Advertising Sales (Canada)

Perhaps ten years was too long atime tosustain interest in a
project like a year book and, for some reason, no further
references are made to the project until the Minutes of the
Meeting of the Executive Committee of September 16, 1982
reported that President Link had requested Jim Morelock and
John Morrisey to serve as Co-Chairmen of a Diamond
Jubilee Yearbook Committee. A week later, David Talley
also was invited to serve as a Co-Chairman.

Now the question became:  What had been done before?”
A search began for historical data. It was suggested that the
25th Anniversary and Golden Jubilee Yearbooks, back
issues of the Proceedings and Newsletters, and the minutes
of the meetings of the Board of Directors and the Executive
Committee should be reviewed.

The decision was made. The contents of the 25th Anniver-
sary Yearbook would be published in their entirety, and the
50th Anniversary Golden Yearbook would be edited a bit
removing only material which was of a little interest: items
such: as photographs of the annual banquets wherein it was
difficult to identify individuals. Some parts, such as the
listings of officers and honorees and of the Proceedings, were
continuing features of each era, and those parts could be con-
solidated into one covering the full 75 years.

But where does one get a copy of the 25th Anniversary
Yearbook? Although 1500 were printed, only two could be
located: one in New Zealand, and one in the files of Joseph J.
Stantley. He loaned us his.

XIV

Our Executive Secretary and Jerry Minter brought forth a
complete set of the Proceedings for the last 25 years plus two
cartons of copper halftone cuts used to illustrate the Golden
Yearbook. But 25 years had taken toll of the halftones and
most were pitted with copper sulfate. That loss together with
the absence of the original photographs left our recourse to
photocopying the pages of the year books.

The texts of the Silver and Golden Yearbooks related the
history of the Club in a chronological sequence. Dates and
events followed in neat order to record what had happended in
each quarter century. At that time, the contents of each Pro-
ceedings usually consisted of a single technical paper, so the
year books supplemented the technical information with
“gossip” about the members.

Then the October 1959 issue of the Proceedings set a new
pattern, and published a letter from Lloyd Jacquet suggesting
ways to improve the Club. The matrix had been broken and,
by the Fall of 1961, the Proceedings carried the obituary of
Harry Sadenwater, a salute to the deceased, an editorial, a
letter from a member, and notes on the activities of the Club.
And from there, each issue of the Proceedings has traced the
month-to-month history of the Club. No longer was a year
book needed to record the stories of the Award Dinners and
other events.

Then what should the contents of the Diamond Jubilee
Yearbook include? It was decided that many of the stories told
in the Proceedings were worth repeating — ‘that they were
milestone in reporting the progress of radio technology and
allied sciences — so we culled the last 25 years to pick those
which seemed outstandmg. Then we published an article in
the April 1983 issue of the Proceedings titled A Touch of
Immortality” inviting the membership to write original
articles on their specialties. Some submittals' were auto-
biographical, some related to historical events, and some
documented data important in the affairs of the Club. You’ll
read those articles in this year book.

Finally, decisions had to be made whether published
articles should be edited to fit the plans for the yearbook. The
consensus was: ‘““We won’t take anything out of context nor
will we make a better speller out of the original author.”.So
what you’ll read is complete with warts and all. There are
grammatical errors, spelling errors and, possibly, errors of
facts but we left those exactly as the manuscripts were
approved by their authors. We did, however, consult with the
living authors when we questioned something, and sometimes
suggested changes to clarify the writing, or omissions when
data wasn’t pertinent.

Who put the Yearbook together, and why isn’t there a
masthead listing their names? Well everyone in the Club had
a part: certainly those who contributed their money — their
names are listed as Sponsors; then there are those who wrote
articles — and here we encouraged the use of by-lines
introducing the authors. The editors and those who collected
data seem to remain incognito as is the case in most
publications; and the remaining unsung are those who do the
nitty-gritty jobs like proof reading, the page layouts, and the
mailing of the year book to you. A year book succeeds only
because there are many self-effacing people who volunteer to
do a job because it’s there to be done.

And all that has resulted in the tome that you’re holding,
We hope that you enjoy it.
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TWENTY-FIFTH ANNIVERSARY YEAR BOOK

PREFACE

In preparing this, our twenty-fifth anniversary number, the Committee have a keen
appreciation of the responsibility imposed upon them by the membership.

Twenty-five years represent practically the entire life span of that most fascinating of
the communication arts,—Radio. Our membership has contributed more than its share to
the perfection of the science as it is known today. Statistics are therefore available in vast
array ready for sorting, sifting, and compilation into neat paragraphs,—that no one will read.

The committee had to decide whether we should prepare a statistical type of anni-
versary number or whether we should attempt, to the limit of our poor powers, to incorporate
in the book some of that spirit which led to the foundation of the club and to” which can
largely be attributed its continued existence.

To the members of the committee the answer seemed more than obvious, statistics
could not be ignored, they were important, yes, but only as the limbs of a tree are important.
Statistics are the result of growth just as are the limbs of a tree, it is the spirit, the upward
urge that is responsible for both.

In no engineering association is the spirit of growth, the urge to seek new pastures as
strongly emphasized as in the Radio Club of America, Inc. Founded in 1909 by a group of
school boys whose sole bond, when the club was formed, rested in their interest in '“Wire-
less”, the club has continued ever since with that bond as its strongest and greatest asset.

The school boys have grown up, they are now middle-aged men, but when they meet,
as they do very frequently, the same spirit, the identical urge to find something new in
“Wireless” is always present. If the founders of this club and its early membership
bequeathed anything to the club it was this spirit of unrestrained curiosity and willingness
to reveal to others without hesitation the results of personal experiments in the beloved art.

There is something big, something cosmic, about radio that washes away the petty
things that so trammel other arts and sciences. The rich and the poor, the wise man and
the student, meet through the medium of the ether and are comrades. This is the spirit of
your club, treasure it, foster it, for when it dies the club dies with it.

When the club was founded radio was an unknown quantity, almost a plaything.
How it has developed, the part it played in the World War and the position it holds in the
world today is known to all of us. It has been exploited by big business, fortunes have
been made and lost in it but the bond that founded the Radio Club is still good. Radio, to
those who truly understand its spirit, is above exploitation.

There is no other radio association quite like the Radio Club, no other group quite
so free of the commercial taint, old and young, we are amateurs when we meet in the Radio
Club, let us remain so.

The statistics on our membership have been cut to the barest possible outline. A
glance through the membership list will reveal the reason for this. To do full justice to the
achievements of some of our members would require a volume many times thicker than we
could afford. It is our desire to slight no one, rather are we actuated by that amateur bond
which attributes to each in equal measure, the same spirit, the same desire for development,
regardless of past achievements.

It is in this spirit that your committee present to you your twenty-fifth anniversary
year book.

GEORGE ELTZ, JR.




HISTORY — RADIO CLUB OF AMERICA, Inc.

Poage fdie satwidu, P oring e Kok, Juivoo2g0 tpng.

INSPIRED BY THE SPIRIT OF SCIENCE

Enterprising Boys Who Make and Operate Their Own Wireless

FRANE XING, AGE SSVENTELEN, OF SEW YORK, NAS RAIYERED PAITOUTE MUNN, OF EAST ORARGE. W J_ AGE SEVLNTEEN. U NERE
TRS MORSE CODE AND IS STUDVYING TRE CONTINESTAL EEEN USING AW OLD SEVWING NACNIFER TO WIXD KI$ OOIL.
Pootem COpyrIght. LB ro asemo & SERTeest

These pictures appeared in The Saturday Evening Mail of July 24, 1909. Both Frank King and

Faitoute Munn were founders of The Junior Wireless Club, Ltd.
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EACA MEMBER MUST  HAVE
MADE HIS OWN STATION.

i yuarters at the Ansonia Coatslns
Mach Apparatas—Clob to Go to
Washington to Oppose Peading BUI.

It is somewhat dangerous to attempt
to enter the clubroom and experimental
atation of the Junior Wireless Club, Ltd.
'without a guide, for the officer in charge
di with the ity of lock and

[ key by having the knob chargdd with
eiectricity to give the unexpected—and
unexpecting—visitor what he terms a
[ *nice little shook.®

But when proper guidance is secured
from the club's young president, who
maintaine headquarters at his bome,

LW, E. D. Glokes, Jr., Its President—Head"’

many other things more or ess electric
add to the effect. A big electric turning
lathe occupies one side of the room;
-aumerous vari-colored models of aero-
planes—which the manufacturer asserts
really go when wound up~hang from
wire complexities overhead: zinc plates.
worse than they look. are not to be ig-
nored.

In fact it is nol safe to put & hand to
the most innocent looking object uniess
first reassured. A big box beneath the
battery and motor table filled with per-
fectly staid appearing earth and plants
which thrive on the rays of a makeshift
sun apecially arranged out of a 100 candle
power electric bulb is not what it would
soem. Those planta—roots, branch, leaf
or blossom—are electrified and emit
sparks when invited. On the side walls
high and low, on the ceiling and sus-
pended therefrom, bulbs of every con-

ceivable variety, shape and power trans-

W E. D. STOKES, JR.. AKD

HIS WIRELESS TELEGRAPH.

[ Faitoute Munn and Frederick Seymour.

 culting engineer, and Seymour, Seymour

. solicitors and patent attorneys. Thus

' L ance and are as yet unchanged, although

| rresident,. aged 14 years, points out che

the Ansonia, many marvels and in-
tricacies may he obrerved with some
degres of security. . E. D. Stokes, Jr.,

pitfalls:

“Look out. Ton't step on that vine
plate!” says he. °It's charged!” And
you look out and don’t step.

The clubroom and receiving station
is imposing, almost formidable despite
ita somewhat smull extent.. In addition
to the wireless telephone instruments
at one side of the windowse, the gending
station across the way and the aerials

connecting with thres oconduits abowe

form the little room into an Aladdin
cave of brilliancy.

“I'm always looking around at bulbs,”
saye the president, “and when I see a new
kind I try it.”

B0 there they are, long and slim, short,
fat and round, but all shining and bring-
ing out dazzlingly the blueprints of
scientific aspact which adorn one side of
the wall, posters of the Postal Telegraph
and Cable Company variety. illuminated
letter placards bearing such legends as
“No Smoking,” “S. W. €o."—Stokes
Wireless Company—and last but not
least. printed lista of wireless signal

stations and ateamers With wireless
equipment.

Thess cteamers ‘and aignal stations |
are all intimately acquainted with the
experimental station of the Junior Club—
too much eo at times, it seems. when the
Manhattan Beach station has to ask it}
to stop receiving for a time; for the Man-
hattan Beach station is less powerful §
and ia retarded. in receiving. :

TRe young president: puts the receiv-|
ing headgear on your head .

“Listen,” he saya. “They're talling}
to Manhattan Beaci: I

“How can you read it?* you ask d

“Liston,” h: seys. “The spaces--da-- |
da-da-da -da -can’t you hozr it?” And
he bx a trifle i ient 2t your |

pi He di d: s, de-}
tectors, sensitive' points and other ap-|
propriate topics. for your enlightenment,
but you are a poor subject. 3

Then the president tells how the Junior |
Wireless Club came to be. how it operates
and what it intends. - 1

Abouc two years ago the Junior Aero}
Club. under the direction of Miss E. L.
Todd, participated in the toy exhibition |
held at Madison 8quare Garden. Threa
of these youthful members, Frank King.

.

specialized on wireleso telegraphy and
frequented Misa Todd's studio on West
Twenty-third atreet to experiment. Each|
of them made his own wirelesa apparatus.
and through the hewspapers they invited |
any other boy to come and show a me-|
chanical set he had made Himself-

W. E. D. Stokes, Jr., then aged 12,
had rigged up a4 wireless outfit which he
brought forth to display and which Frank
King helped him et up. Such hooks
as the “A B C of Wireless Telegraphy”
and “Electricity of Fveryday Life™ and
possibly, the random assistance .of a
random electrician were the principal
sources of information.

The father of W. E. D., Jr., met the hoys
and invited them to his home to form a
club. _There the Junior Wireless Club,
Ltd.. came into being with headquarters
at the Aneonia, there heing just enough
offices to go around among the charter
members. W. E. D. Stokes, Jr., was
made president; George Eltz, 441 West
Fortv-seventh street, vice-president;
Faitoute Munn, Euast Orange, N. J., re-
cnrding.secretary; Frank King, 32¢ West
107th street, corresponding sccretary;
Frederick-Seymour, East Orange, N. J..
treasurer. Miss E. L. Todd was made
honoiary president, Prof. R. A. Fessenden
of Brant Rock, Mass.. was chosen as con-

& McGrath, 71 Broadway, as general

 trom the start the club's letterheads pre-}
sented a complete and dignified appear-

the club has extended its membershic
to thirteen.

At 10 A. M. the first Saturday of each {
month from October to May the club
holds meetings at the Ansonia, goes
through the regular preliminary business.
acts on the business letters received and
the applicatioris for membership, tulks
over schemes and, most of all, works with
the wireless. The necessary qualification
for membetship is that the applicant has
himsell made his own wireless apparatus:
later he may have assistance and more
elaborate mechanical contrivances, hut
the tirst rule is inviolable.

They first- memorize- the Morse code
until they are-able to-think in dots and

This article appeared in the New York mewspapers early in 1910. The illustra-
tiow shows “Weddy’ Stokes, first President, at the official Junmior Wireless
Club siation in the Hotel Ansonia.




A HISTORY OF THE
RADIO CLUB OF AMERICA, Inc.

By GEORGE E. BURGHARD
Part I

The story of the Radio Club of America begins over a quarter of a cen-
tury ago, during the really dark ages of the radio art, about 1907.

Here we find a group of small boys, who according to the true American
spirit, were so interested in flying that they formed the Junior Aero Club of U. S.
under the leadership of Miss Lillian E. Todd. The names of the boys, who were
in their early teens, were: Frank King, W. E. D. Stokes, Jr., Geotge Eltz and
Frederick Seymout. The members of the club made model planes and attempted
to fly them at the regular meetings which were held in a convenient armory. Of
course the science of flying was in its infancy at that time, and although their tests
were not particularly successful, they were none the less commendable.

In conjunction with their experiments in -aviation, these youngsters had,
for some time, also been interested in what was then known as WIRELESS.
In fact, the new idea of sending messages without wires had proved itself so fas-
cinating, that they found themselves actually devoting most of their spare time
to tinkering with wireless apparatus. There were at this time a small number of
so-called amateur wireless experimenters in and about New York City, so the
boys decided to form a new club with wireless as an object.

Accordingly, Mr. W. E. D. Stokes, Sr., called a special meeting of the
Aero Club, for the purpose of forming a new club, with wireless telegraphy and
telephony as its main interest. This meeting was held at the Hotel Ansonia in
New York City on January 2nd, 1909. There were present Messts. W. E. D.
Stokes, Sr., W. E. D. Stokes, Jr., George Eltz, Frederick Seymour, Frank King,
Faitoute Munn, and Miss Todd, the organizer of the Junior Aero Club.

It was unanimously decided to form a new organization to be devoted en-
tirely to Wireless. Thus, the Junior Wireless Club Limited was founded, and
the following officers were elected:

Director General—W. E. D. STOKES, SRr.
Honorary President—Miss E. L. Tobp
Consulting Engineer—PROF. R. A. FESSENDEN
President—W. E. D. STOKES, JR.
Counsel—MR. SEYMOUR
Vice-President—GEORGE ELTZ

Recording Secretary—W. FAITOUTE MUNN
Corresponding Secretary—FRANK KING
Treasurer—FREDERICK SEYMOUKR

It was also unanimously decided that these members should be known
as the Charter Members.

Of course, the early days of Radio were indeed days of pioneering and
darkness,—Days when traffic had to be handled with a coherer and a straight
gap spark transmitter. There were no books or magazines to guide these boys,
but they held regular monthly meetings at the Ansonia, whete ““Weddy” Stokes
lived, on Saturday afternoons, and by swopping information gained the neces-
sary knowledge to build their own receivers and transmitters. The fascination
of sending messages through space without wires, readily took hold of the younger
generation, and small boys began to enveigle their parents into giving them
money with which to buy wire and other material to build sets in imitation of

11
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those used by the commercial' companies. ‘Their efforts were gallant indeed, and
the results were successful in some cases, where the frequency of the transmitter
happened by chance to be somewhere near that of the receiver, or someone
had gained expert knowledge from the operators at Manhattan Beach or the
Waldorf Astoria, where the main commercial land stations were located. With

Ernest Amy's station, *EA”, at Ramson, N. |., 1907.
A typical station of the old Coberer days, with one inch spark coil and round
ball spark gap.

the crude apparatus and the embryo knowledge available, it was really remark-
able that these boys could communicate at all, but almost any ‘night one could
hear messages being exchanged between stations in New York City, covering
distances of at least a mile or two.

The amateur in these days, of necessity, had to build his own set, since
there were no manufacturers other than the Commercial companies. Occasional
articles on commercial stations, as they then existed, appeared from time to time,

Frank King's portable “FK” at Long Branch, N. J., 1907.
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and each new idea presented, was added to the experimenter’s stock of know-
ledge. The success of each experiment was passed by word of mouth to the other
amateurs and eagerly followed. The Coherer, and in a few cases the Marconi
Magnetic Detector, were the detectors in use at that time. All tuning was ac-
complished by means of sliders on coils of wire wound on the handiest form
obtainable, very often being nothing more rior less than a broomstick, rolling

s

Station "EA”, E. V. Amy, 48 West 70th St., N. Y. C., 1909.

Dry batteries, with a mechanical interrupter, were used as a power supply. Note
the slide-wire tuner, potemtiometer, and the glass plate transmitting condensers.

pin, or convenient carpet pole. Variometers and variable condensers were then
unknown to the amateur.

The transmitters consisted of spark coils, mostly home made, and oper-
ated with a mechanical interrupter which was subsequently replaced by the electro-
Iytic type. Most of these interrupters were home made, and lucky was the boy

who could boast of the possession of a platinum point neatly sealed in a glass
tube.

George Burghard at station "EB”, 1 East 93rd S1., N. Y. C., 1910.

The apparatus was mostly home-made, the “Helix” in particular. which was
suspended from the ceiling by a string to insure good insulation.

13




14

HISTORY — RADIO CLUB OF AMERICA, Inc.

Many were the amusing incidents which occurred. One boy desiring to
erect the best possible antenna, ran across an article describing the aerial used
by the Marconi Co. at its station on Cape Cod. It was in the shape of a huge

Station “FK”, Frank King, 326 West 107th St., N. Y. C., 1911.
The birth place of the Radio Club of America, Inc.

The station was located
in 1he shack in Frank's back-yard where the special meeting of the Junior
Wireless Club was held on Oct. 21st, 1911, at which the name was changed to

Radio Club of America, Inc.

square funnel, the upper ends or rim of which were insulated. Accordingly, he
very carefully built a miniature copy only four feet on one side, and six feet
high, not realizing the difference in electrical constants between the Cape Cod

Harry Houck’s station, New York, 1910. ‘
Note the home-made loose coupler, which was a prized possession at that time.
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aerial and his miniature model. Needless to say, the small imitation of the real
thing didn’t work very well, and it was only by chance, that the amateur dis-
covered that, a stretch of bell wire was far more efficient.

Several experiments were also made with kite aerials. A kite was flown
from the roof of a city house. When the kite had reached a height of several
hundred feet, a severe static shock was received by the young man holding the
wire, much to his chagrin and the amusement of the party. One member proudly
announced that he wouldn’t get a shock from the wire because he had on rubber
heels, and walked about the tin roof with his toes in the air. The manipulator
of the kite rather doubted the insulating qualities of rubber heels as against static
charges, and at a favorable moment brought the wire in contact with the boast-
ful young man’s ear. The result was a neat little spark and a resounding yelp
from the wise young fellow, despite his O’Sullivans. Irrespective of shocks and
static, however, the kite antenna proved a great success for reception.

Naturally the activities of these amateur experimenters aroused considerable
interest, and it was not long before the Government began wondering what could
be done to control these newcomers. The idea of restricting the free air had
never occurred to anyone before, but the result was a bill introduced by Senator
Depew in 1910, practically prohibiting amateur experimenting. This bill, natur-
ally the first of its kind, would surely have spelled the death of all amateur Radio
had it not been for the quick action of the Junior Wireless Club. The club opened
hostilities by the following letter to Senator Depew in reply to his letter of
March 17th, 1910:

Hon. Chauncey M. Depew,

U. 8. Senate,
‘Washington, D. C.

New York, March 19, 1910,

My Dear Sir:

Yours of March 17th to our President is before us. We think you must have been mis-
informed that malicious orders were sent to the Fleet by Amateur Wireless Operators.

In the 1st place,—All messages and orders to the Navy should be in cypher.

2nd. Any skilled government operator knows the touch and tone of every other gov-
ernment operator, just as you know the voice of your wife from the voice of your somn, or a
Bank Cashier recognizes the signature of Smith from the signature of Brown.

8rd. If our Government used only certain wave lengths, they should be able to tune
out all other interferences, except their own wave length provided they were supplied with an
up-to-date plant.

At the Narraganset Bay there were certain Naval tests made about two years ago, and
the various so-called Wireless Companies wanted to get the first news to the newspapers of these
tests, so as to boom their companies’ stocks, and to say the news was received first through
their Company, and when some of them found they were unable to cut out interference hetween
themselves, in order to prevent other Wireless Companies from getting the news first they sent
a lot of fake messages of confused dashes.

Only a few of the so-called Wireless Companies have efficient methods of cutting out
interferences, and these are the Companies that are now crying the most for protection...

You probably have heard of the tests made last year between Glace Bay, N.. S. and
Clifton, Ireland, when the National Signaling Co. picked up the messages, which Marconi, on
the test, was unable to deliver between their own stations, from both Glace Bay and. Clifton,
Ireland, in spite of the fact that the Marconi Company kept up a constant interference of dash,
dash, dash from their Cape Cod station for 48 hours without interruption, but the. National
Signaling Co. paid no attention to such interference and picked up all the messages, which,
Marconi was unable to exchange between their own stations, and all these messages were
handed over to Lord Northcutt at the Hotel St. Regis.

What the Navy needs is an up-to-date plant and system that will operate at all seasons
of the year, at all times of the day or night and under all atmospheric conditions of the
weather, and will send not less than 1000 miles and receive not less than 200 miles.

Our Government should have a well paid intelligent staff of operators, and a secret
cypher system -of communication like that of the British Admiralty,—then there would be no
talk of amateur interference. :

Since the day that boy at Portsmouth, Me., received the first news from the Connecticut
of the return of the Fleet from its trip around the world, these so-called stock-jobbing Wireless
Companies have been unable to sell their stock. and have done nothing but pound us boys.

We, the undersigned, a Committee of The Junior Wireless Club Ltd. of America, would
like to be heard on this proposed bill, and we will come to Washington, if we are allowed to
do 80, and if it can be arranged so that we can come on a holiday. ’

Yours respectfully, .
THE JUNIOR WIRELESS CLUB_ Ltd.,

GEORGE ELTZ, Jr.,

W. FAITOUTE MUNN,
FRANK KING,
FREDERIECK SEYMOUR,
HARLOWE HARDINGE,

Committee.
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communication. Why to-day most all the ocean-steamer na-a&
uymndeﬂodorMZyodhgmshipwuhipwiﬂlinlndiud
miles at most. :

I think tlemen, 1 have shown that there are strong ressons
why this bill should be % the best interests of the United
States as a world power. All this interference comp! | of
Bavy was due to the | companies, not to amateurs.

Sixth. We feol that the t objectios ¢ this bill is that

if it is passed it will stifie the ambition and great inventive genius of
" 8 P A

TO REGULATE BADIO COMMUNICATION,

STATEMENT OF MR. W. E. D. STOKES, JR., THR
JUNIOR WIRELESS TELEGRAPH CLUB OF AMERICA.
Mr Sroxes. Mr. Chai and | bl bers of the Com-

mittee on Commerce of the Senate, we appear before you as deleguted
representatives of the Junior Wireless Club of Ametica (Limited), an
orgunization of boys who have devoted much carnest study to radio-
communication and who have already contributed to the development
of this science with the firm belief that they stillhave more to contribute
and who want the hélp and protection o{ your honorable .
theA:) ;;Insuleqt of this club, A twinh ktr:, tegister\with you our oru:;u:ln of
1l now in your comunittee, known as No. 7243, introdu
Senator Depew, of New York, for the | lati i 'b’
communication. )
We agree as to the impurtance of licensing all professional; us well
as amateur, wircless operators, but only. upon the basis of 4 merely
nominal fee of 50 cents or $1. We also believe that such a license
should be revoked forthwith for malpractice at any time, such as in
case of war or intentional interference in important messages, and the
sending out of fulse culbs for aid, or refusal to answer calls for aid, or
to send along such mexsges.
. W.o\\'ouldrveng!;fnuher_thand'gndﬁsligliqngndwtlwlq.qdi-
y for g a or we
that every persoh who takes out a license should be either a born
citizen of the United States, or should doclare himself to be a citizen,
he must understand the Morse code—for many, especially the
t derstand only the i 1 code,

»' -] L

and must agree to obey all government regulations.

Every li i T must promise to forward g
ment messages when requested 0 to do, and to state every year what
kind of apparatus he has in use, the wave length he uses, and any
other information deemvl necessary, and the Government sh
issue with the license ity reyulations and instructions, how and what
the operator is to do in cnxe he receives a- call for aid on matters
important to the Government. .

wever, we feel there is more in this bill which arouscs our pro-

teat than there is which meets with our approval.

We protest against the bill for these reasons: . e

First. We believe that in actual pr;:tim the provixions of this bill

would i ly t and in favor of the
ial panics, which are for the most part only
stock-jobbinyz corporations and members of a great trust.
Second. It is i ible and impracticable in some of its features.
Third. It is ambig and capable of interp unfair to
amateurs and students of wireless. )
Fourth. It is unjust to a h.rﬁ'budy of manufacturers.
Fifth. It is contrary to the best i of the United States as &

nation. :

Sixth. If passed, it will stifle the ambition and really great inventive
genius of American boys. . .

Seventh. Should propased Senate bill No. 7243 or House bill
No. 23495 become a law, it would require, to enforce it, a forge of at
least l{)()o to 5,000 expert wireless engfmn, whose ll]ll.'lﬂ would
not be lexs than $200 a month each, with & sy of doub i
in each locality to get. triangulation, scattered all over the United

TO REGULATE RADIO COMMUNICATION. 19

ith the new methods of radio transmission, the location of the
operator coukd he abxolutely concealed.  There would be no noise,
no spark to indicate hix location.. e might have a dozen acri
a mile apart, which would only et from &2 to $5 each, connec
to some one lucality, or a dozen loealities, where the operator could
be conceuled, and w!nilt_- the engincers were trying to locate one

"\‘l_st nis eaxy to conceal the aerial ax it is to conceal the operator.

bo; ‘We boys of to-day are the citizens of t
We have, mz:y of ni.culy elwn’m wireless as our line of work.
There are vast possibilities, g:a discoveries, and marvelous inven-
tions yet to be revealed in study of radio communication. We
boys want & try at the great rewanls that are sure to come to the
ful experi and i in these lines. Wireless is not
mere play for us boys, as some seem to think. We love the work.
hence the name amateur, but it is always the amateur or lover of &
line of work who produces resulta. . . .

A few emqgoonlyaveryﬁvboyaweplwdgngm
To-day are between 25,000 and 40,000 in the United States
alone. As I said, it is not mere play for them. It makes them
thoughtful, observant, and trains them in the laws of cause and
effect, and is, in short, an education and discipline for them.

Believe me, they are all k interested in the attitude of our
G | wireless, and they expect fair play
Gentlemen, this Government is on reconl as a protective Govern-
ment. You protect our cotton factories, our steel-rail mills, and our
tobacco growers. Why not at the same time protect our amateur

1 The to the Gor ¢ from such protection will
surely equal or exceed those from the protection given to the
growcrs of the land. .
&lek I, Sl:ctian VIII, A;l::“sohs, of the Co‘lmitution of ut;l:e United

ates says that ave power ‘‘to promote rogress
of scienmy' and usofm arts,” etc Wi‘:: this poser, gentlnmzn, goes
the responsibility for promoting t gress of science and useful

uﬂ;i‘mdwigle;sinbowwbgmgthagmm& B
e peopls who are to-day using an ing to the great * commu-
ication trust” ble toll for th?\gogo( wires will then have
onlg to buy a wireless instrument for a few dollars and then will be
able to talk to their friends with little cost. Most every State in the
Union has'done away with ‘‘toligates’’ on land. Does our Govern-
ment nOw propose (0 pass an act to establish tollgates in the air?

Soon the paths to heaven will be beset by toligates.

be able to typewrite

The men and women of the United States
& message and have a duplicats made of it at the same time in the
Morze code on chemically prepared paper, which can be placed in &
elock mechanism and be sent out and received by the desired person
on his own special wave lengths. He or she also will be able to com-
municate within a radius of 400 miles b wildcuul&buy. We boys
ask only for & chence to work these lZEnp out. not [ %
1 have wireless applications in our Patent Office for small patents
which have been granted. 1 hope some day to discover something
that will be a great use to the world and to my own pereonal benefit.

I have A‘teghm plant which will operate within a radius of 50

41275—= » c—10—2

pp hy t the offender could be operating another
one u mile away, or 2 miles away. And it would require the
cooperation of several «killed radio engincers to locate each apparatus.

o substantiate thix <tatement, any of us woul] guarantee to prove
that it will tuke ut least'a month for the government aerial engineer
detectives to discover our locality, for the engineering calculations
would be so intricate it woull take days to locate the exact position
of the offender.

Is our Government prepared to establish a detoctive b of wire-
less palice, which will be fully as expensive, if not more expenvive, to
carry on as the United States customs-house ?

We desire to file with your honorable committee copies of this our
argument agrainst this bill; also a m\sy'of circular bwued by P. 8.
Kullman & Co., stock jobbers in wireless stocks; also an analysis of
the financial condition of the United Wireleas Company made by the
Fil‘l‘nnriI:l l{kevit-wi bet

Ve thank vou for permitting us to a| r hefore

The CitalrRMAN, \\-‘ﬁvm do _you re) 'l,el:.nﬂ you

Mr. Srokes. The Junior Wireless 'l‘:lcgn Club of America.

The Cuatryay. Where is it located—in New York1

Mr Stoxes. Yes,sir. I will present Mr. Eltx.

STATEMENT OF MR. GEORGR ELTZ.
The Citatr¥aN. Whom do you represent, si

t, siry
Mr. E11z. I represent the Junior Wireless Clubs and Engineers of
nerica.

Gentlemen, I may add a wond to this interference with which we
f sed by the

are chargged.  There is a lot of y

in New York City. It is not intentional, howover, in sny way
Wo all have instruments, and whenever a commercial station or ¢
navy or any big station in the citwrequests us to keop off, we do eo,
but “there is a Iot of interference because the naval stations and the
other stations can receive greator distances than the amateurs, and
an amateur coming on at night gues up to his instrument and listens
and hears nobody working. It may be the navy-yard has told
overylunly to be ¢uiet; so he starts to operate; he aks up the
navy-yard and the navy-yanl xays he interferes. It is entirely
unintentional, and if the apparatus of the navy was up to date, as
some of the Fexsenden apparatus is, there would be no such inter-
ference. 1 think the bill is entirely unnmar{.. )

buT"' Cramnax. low many more desire to he heard againat the

Mr Borroury 1 would like to say a few wonds.

Senator Pexsonr. Shall we sit for an hour Jonger, or meet agan?
1 n.nlonl.\' asking for information. 1 am guing to the Senate to report
a

il
Reproductions from the Congressional Record of 1910, showing parts of the statements made
by Weddy Stokes and George Eltz at the hearing before the Committee of Commerce on the
Depew Bill in Washington, April 28th, 1910.
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Subsequently, 2 committee was appointed to go ta Washington and plead
the cause of the amateur before Congress. This committee consisting of Messrs.
W. E. D. Stokes, Jt., chairman, Frank King, George Eltz, and Emest Amy, ap-
peared before the Committee of Commerce of the Senate in Washington on April
28th, 1910, as is evidenced by the accompanying reproduction from the Congres-
sional Record, and through their efforts succeeded in killing the bill. The im-
portance of their work cannot be stressed too greatly, because without this t:mely
intervention by a handful of mere boys, who are to be most highly commended for
their indominatable spirit, the amateur would certainly have ceased to exist right

thert and there.

Uaan

o
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EST NE.WSPAPER.

RK. THURSDAY.

BOY WARS ON
THE AIR TRUST

“Buster ™ Stokes. 14
Years Qld. Talks to
Senate Commiﬁee.

WIRELESS CHAMPION

Bill to Curb Amatears Is
Earnestly Deneunced
by Him.

fFrom a Maff Correspondent

WASHINGTON April 28.—W E. I»
ftokes, Jr  fourteen fears old. of New
York (City and knowa to his fricnds ax
“Busfer * appeared hefow the Nenate
cominittee on commeno lo-alm' and made
a plea for the amateur wireless telegraph.
er« «f the cuurtre

The commitiee wan consrdering 1he Hill
oroviding for regulations of wirclesx coms
nmitinication when the yonthful advocare
epoke. Me xnid thar he was president of
*he Junior Wireless C3ab-of America, and'

\FRIL

represented 60,000 American boys. After

28, 1910

young Stokes’s plen. Frmank King anl
£rnest Amy.. two other boyx representing
the same club,.addressed the. conmittee,

There was mach smusement when Sen-
ator Frye presented voung Ntokes. He
stands about four feer five, wearn short
tronur- and does not axenme to be more
than the-bey he is. Me rushed into hin
ar | in_greai ionspess. and told
the committee in the lanzvwage of a prac-
ticed attorney tint the precisions of 1he
bill were: “unot feasible but will din
eriminate henvily ugair t the mmutenr
aud-Ta-favor of the con mercial wirejoe
sompanier. which sre fi the ntost gt
mtock: jobbing cormratic. s and nuembers
wf R grent fruss. ) .

The hill.”™ e venf on. “is mnbhmems
awi vapshie of terpretuliin wnfeis to
awatenrs and stndeats of wireless, 1:.ig
nniust to & farg: b of mannfactnrers,
it is contrary to the hest mtenmx of the
United Srates 283 wetion.. wnd’ n wilk
stifle ambition of the really grent inveéu-
tive genins of Annenmu boys <

Young Ntokes declared the \nll wonhl

“compel the public 10 pay toll to the
Western Union trust for all wirelews mes-
sages, whereaw, if we amateurs are lete
nndistarbed and sllowed to eanmo-m
we are qure that within tea years at
little or-no cost every one in the Linid
will be able to commnnicate with uny
person he desires to reach within » liy-
ited radius. Por instance, within ten
years, & man in-his wtomobile meeting
with an accident twents-five miles - from
heme will be able to signal on ’pecifie
wave length, call up his o°n_home b
ring a_bell there, bring hia builey
the telephone and tell him Xye cpo
his delay, and. that he ‘will.nat I home
for. dinper.”

The wther yonths who - appeared das
clared that the Western Union Telegrapit
Compauy was absorbing. all 15U other,

Gloh

7.

eompnnies. ~Soon gome vusf trust wiil
be organized to corner the very air we
breathe,” spoke one of thé associates of.
President Stokes.

Other advocates gnd opponents of the
bill appenred before the committee. Com:;
mid  o—w Navigasion Eo T, Chumber-
wmin vrged tne col.  Ctier to report the
Rieasure (avorably. seying tha? the army;
the navy, the treasury. and the agricul-
wnre Jepartmients should be protected by
vegulniing the use of the air.

doseph H. Hayden and F' W II. Clay
of Pittsburg. representing the National
Electric Signal Company, toek excepiion’
to the provisions of the bilf, which give
the army and mavy priority in the use
of the air. They centended that new and,
improved instrumsenrs wWeould effect the
very thing the bill proposed to regulate,
and thut the legiskation was wholly un-
necessary. Representatives of the Mar-
cont and ( nited Wireless companies
were also present. and urged practically
the same objections affered by the sigual
s eoncern.

What the papers had to
say about the trip 1o
Washington.

By 1911 the interest in amateur radio was beginning to grow by leaps and

bounds and while the orlgma[ membership of the club consisted of some five
active members, by this time it had more than doubled. These young boys were
the leaders of amateur Radio in and around New York City at that time, and
soon drew all the live operators into the organization. Due to this increase
in membership it was decided on April 22nd, 1911, to hold all subsequent meet-
ings at 326 West 107th Street, N. Y. C,, the home of Frank King. It was there
at a special meeting on October 21st, 1911, that it was unanimously decided to
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This was the special meeting of the Junior Wireless Club held at Frank King's house on Oct. 21st
ich the name was changed to Radio Club of America, and is followed by the first regular
meeting of the Club held at the same place on November 4th, 1911.
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change the name from JUNIOR WIRELESS CLUB LIMITED to THE RADIO
CLUB OF AMERICA. This was in fact the birth of The Radio Club of America
and a list of the members at that time, who are the original Charter members,
follows:

W. E. D. STOKES, JR.

GEeorGE ELTZ, R,

W. FAITOUTE MUNN,

FrRANK KING,

FREDERICK SEYMOUR,

HARLOWE HARDINGE,

E. V. Amy,

GRAHAM LoweE,

Max BAMBERGER,

EpwiN N. RHODEs,

FrRANK WHITEHOUSE,

L. S. SHAw,

GEORGE E. BURGHARD.

The following officers, who are the first officers of The Radio Club of
America, were also elected at this meeting.

President—FRANK KING.
Vice-President—GEORGE ELTZ, ]JR.
Corrs. Secretary—GEORGE BURGHARD.
Treasurer—ERNEST AMY.

These are the events which led up to the beginning of the present RADIO CLUB
OF AMERICA, and its first regular meeting was held at Frank King’s House 326
West 107th St., N. Y. C., on November 4th, 1911.

By the end of 1911 the membership had increased considerably and the
first typewritten membership list was issued, on which appeared the following
names:

MEMBERS OF THE RADIO CLUB OF AMERICA

EA Emest Amy, 48 W. 70th St.
EB  George Burghard, 1 E. 93rd St.
GZ George Eltz, 441 W. 47th St.
GX Harlowe Hardinge, 410 Riverside Drive
FK  Frank King, 326 W. 107th St.
CB L. C. Butler, 30 E. 72nd St.
Faitoute Munn, 518 Main St., East Orange, N. J.
Frederick Seymour, 55 Prospect St., East Orange, N. J.
X W. E. D. Stokes, Jr., The Ansonia, N. Y.
Edwin N. Rhodes, West Point, N. Y.
SA Graham Lowe, 262 W. 77th St.
RS L. Spangenberg, 406 E. 18th St., Paterson, N. J.
DR Dr. Hudson, 312 W. 109th St.
JG  Jobhn Grinan, 808 West End Ave.
James Fagan, 143 W. 95th St.
ABC Louis Gerard Pacent, 218 Young St., Blissville, L. 1.
SF W. F. Ruth, 125 Newton Ave., Astoria, L. I.
WA Randolph Runyon, 37 Locust Ave., Yonkers, N. Y.
BG  Daniel McCoy, 45 Lee Ave., Yonkers, N. Y.
VN Irving Vermilya, 24 Chester St., Mount Vernon, N. Y.
MP B. Doland, Midland Park, N. ].
FY  Fred Young, 416 Grand Ave, L. 1. C.
J. A. Fried, 525 Lockewood St., Astoria, L. I
AM VWilliam R. Helme, 454 Lockwood St., L. 1. C.
Frank Whitehouse, 227 W. 71st St.
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AWATEUR CALLS .

Geo. Jorgenwen

1283 Hoa Ave.,

Arthur Hebert

128 W 153 St

Albert Fice

606 ¥ 113th

Craham Lowe

262 W 77th

Y. Smyth

437 E 137th St

Brace

40 W 1

Buitdie Overton

157 W 98th St.
Fitzyerald

2 5t 8 St. Nicholae Av.

Vincent Lamarche

Locust Foint, Red fank, N

Lyman Butler

30 F St.

John Mysru

TG W A0th St

Curtin Huebner

Futherford,

Vice Ave. Tronx.

Tayior
M. Varno
Cordova
iverntde
irick Boble
Breadway, Yoo
Jarwood

Mt.Prospect Av. Hewarh.

rlo
Farrmount Av. Newark.
Huleon
“th St.
Gtetnor
Jackson Av. L.1.City

4% Low Ave. Yonkers. N.V.
Albert Sonn

150-2nd St. Newark.
Frnost Amy

4B W 70 St.

Georgs Durghard

1 E 93 50

Evaret White

Juok Farrington
139 5t & Riverwide Drauve
Yeaxk luhnel
431 W )21 St

Arthur Booder

Burlar
Plaion

3145 Duncomb Av.Willismsbridge.

Frank Gould
834 FiLfth Av.
Frank King

336 W 107th Bt.
A.H. Srabe

J.oa tto
Plaaafiol), N1
rwizord

51

10 VanWyck Av.Pichmond Fill.

F. Tompkine
Hawthorne, W
Dr. Goldhorn

54 11th Ave.Mt.Veroon.

Dr. Btein

144 W 133 St.

Coorge Piorcae

44 w 100 §t.

G. Bartlett

8 W 108th 6t.

Ooorge Eltz

441 W 47 Gt

Hower Black

€ E 128th St

H. Martin

20 Morninguide M.

Howard Newna

362 Nivervide Drivo
ha Nash

ialentine Av

P. Searing

Morria
e e
Marihil
LChoatnut
Sainfiald,
Percy Corwing
v 107 Su.
Howard

¥

10 Pawhingtor Av. Hrons.

H. Willie

76 Maple-Av. Flushing,l

Paul Biemark !

Caatno Theatra 39 St &

Honry Laeb
South Orange, M.J.
Arthur Minnere

B'way

699 E 18th St. Flatbust, MKLYN. © Wiam)om

J. Arnold

136 Alexander Av.
Louls Rahr

1929 Ametordam AV
J.C. Tompkine <
453 ¥ 164 Tt.
John Farringt p
467 W 159 St
Jumew Fagan

142 T 95 St.
John Grinan

808 Xent Fud Av.
Robert Hartama.,
449 ® 1C4 Ot
Feriinang Kuehn
168 £ 8@ St-

F. Jameson

127 W J4F Ht.

T

19685 Ameterdam Av.
Johunon Hros.
1026 2nd Av.
Clarence Pfetffer
346 Proupect Ave.

Tup Merritt.
Moy fenberg

. ruberg

406 E 18 St
Pateruo

Houy Schom

Fagowater,” N.J.

lobert Munse

BS Lincoln Ave.
Mdgewood, N.

H. Trinkhaus

49C F 138 Bt

be first amateur radio call book 1912.

N.A. Schosn
G R 140 St
Frank Ballard

Col Inatitite
HamthLorna, H.Y.
Frod Skinner
sount Vornon.
Crouby Sewell
21 F 126 St
T.J.Styles

g ea St.Tohkers.
T. Fleld
Clinton Place,
Fobert Livingnton

Irvirg Vermilya
24 evter St.Me Vernor
Haris1ph Punyor
37 Locuwt Av.Yonkera.
oren
2071 Fifth Av.
Yarry Coarer
t & Audul

811 ¥ 114
¥alter Lemmon
almay
iffer
$L0 V144 St
Fupaell
X 104 3¢t.

E 177 St.

Lohwal

Stokea,Jr.
The Anacnia Yotel.

763 Beck St. Nronx.
Nonald Piert

703 E 137 St.

Fred Pareons

764 Reck St. Hronx.
Marehall Rewick

38 W 1’9 St.
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The number of amateur operators was increasing daily now, so that the
club decided to be of further service to the art by issuing a call list of amateur
stations. Through the painstaking efforts of the members, and particularly Frank
King and Dr. Hudson, a List was compiled by contacts through the air, since
this was the only means of getting calls and addresses. The list was blue-printed
and sold to all operators at 10 cents a copy upon application to Frank King. This
was the first amateur call book ever issued and photographs of the original appear
elsewhere on these pages.

At a regular meeting on January 20th, 1912, the club emblem and a club
pin designed by Frank King, were unanimously accepted. The pin as illustrated
below, was gold on a black background.

In 1912 the Alexander Wireless Bill was introduced in another attempt
to stifle the amateur. This bill purported to do everything that the Depew Bill
had failed to accomplish and even more. The Club again took immediate action,
killed the bill in committee, and in later years, through the concerted action of its
members in the U. S. service after the Armistice, definitely settled the matter.

By this time books and other literature on various radio topics began. to
appear, so that the knowledge of the Club members was greatly increased and
papers were delivered at their monthly meetings, which were held at the home
of Frank King, who was elected first President of the New organization. The first
papers consisted of short talks describing the various stations operated by the
members, and various they were indeed. It is almost useless to attempt descrip-
tions, but perhaps the accompanying photographs will serve to give an idea of the
types of apparatus used and the great handicap under which communication was
maintained in those days when it was considered a great event to work Yonkers
from New York City direct But still, even this was a great advance over the

V i\l

George Eltz at arc radio telephone station “FK”, Frank King's house, 326 W. 107th S1., 1912.
This was probably the first radiv broadcasting station on record. Note the phonograph for
producing “canned”’ music. )
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old coherer days. Now there were crystal detectors, microphone detectors, and
even electrolytic detectors. Boys were busily engaged in breaking up chunks of
rock in an attempt to find 2 good piece of carborundum, copper pyrites, or zincite,
or groveling on hands and knees diligently searching the floor for the missing

Dave Brown’s station, New York City, 1914.

This shows a considerable advance in design over the old days. We now have
pancake tuning indactances loose coupled. and rorary spark gaps.

piece of Wollaston wire which was always diminutive and hard to find. These new
detectors together with the advance in knowledge enabled the amateur operator
to establish quite reliable communication within the city limits and occasionally

Pazul Godley station 2ZE, Montclair, N. J., 1914.

Typical of the Audion and regenerative circuit period. Note the
and miles of tuning inductances.

variometey
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a supethuman feat such as working Yonkers, a distance of about fifteen miles was
accomplished, but for some unknown reason it was impossible to get any signal
across to Brooklyn.

And yet the strivings of this handful of boys led to great things and great
things were discussed at the meetings. No one thought of the far-reaching pos-
sibilities of the Hudson coated filament at the time when Dr. Hudson delivered his
paper describing this very useful invention over the pool table at Frank King's
house in 1913, nor were the stupendous results of the regenerative circuit in any
way apparent at the time E. H. Armstrong told us all about it at one of the meetings
in 1915. Who could have dreamed of the extent to which radio telephony would
grow when, in 1911, George Eltz and Frank King constructed and operated an
arc telephone transmitter at 107th Street and actually played music for the bene-
fit of the fleet in the Hudson River when the alcohol didn’t explode in the arc
chamber and cause a violent break-down without any time for an apologetic “‘one
moment, please.” This may be said to constitute the first real broadcasting station
ever operated with any degree of success.

Equally prophetic, was the disclosure of the Square Law Condenser before
the club, by George Eltz in 1913, for the first time in history; since this very
instrument was later to become a most important part of all radio frequency
measuring apparatus.

The serious nature of the organization thus evidenced, soon attracted the
attention of the early radio workers, so that aside from papers prepared by its
own members, the Radio Club was soon honored by addresses by such well known
tadio men as: R. H. Marriott, Dr. A. N. Goldsmith, J. V. L. Hogan, F. Lowen-
stein, Dr. J. Zenneck, F. Conrad, W. C. White and others, all of whom subse-
quently became members.

Original apparatus with which E. H. Armstrong discovered the regenerative
circuit in 1912,

By this time the three-electrode vacuum tube had appeared on the scene.
Audions they were called, and cost $5.00 a piece, but every amateur had to have
one. So down to the Metropolitan Tower he would go, up to the DeForest Radio
Company’s laboratory, leave his five and go home with his most precioas possession.
Of course the number of identical new circuits and inventions developed by these
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boys was great, but nevertheless communication was greatly benefited and mes-
sages could be sent and received over distances of approximately 50 miles, quite
regularly. This marked a great advance in amateur radio.

In 1912, one of the most illustrious members of the Radio Club, E. H.
Armstrong, developed the feed-back circuit which has made possible " the broad-
casting of today. This, of course, did wonders for the amateur. All kinds of
tuning coils and couplers were put into use, and sets were operated to the Nth
degree of regeneration until finally real communication with the Western amateur
stations was established and amateur radio came into its own.

Harry Sadenwater and Louis Pacent listening for

trans-Atlantic signals under the Palisades, N. Y.,

1914. The angelic expression was probably due
1o atmospherics.

This also opened another field to the amateur, namely trans-Atlantic re-
ception. Perhaps the first attempts at hearing the stations of Europe were made
by Paul Godley, Harry Sadenwater, and Louis Pacent, who in 1914 strung an
antenna from the Palisades on the Hudson River and with a specially constructed
receiver listened patiently for what they had never heard before. Little did Godley
think at that time that some years later he would be listening just as attentively,

under different conditions, in a tent in Scotland for the signals of his brother
amateurs in America.

In those days, of course, there were no licenses and no regulations for
amateurs. Everyone used whatever wavelength he happened to hit upon, and
the great difficulty of getting a wave meter left that unknown in most cases. The




TWENTY-FIFTH ANNIVERSARY YEAR BOOK

only way to find out whether the set was in tune was by inserting a carbon filament
lamp in series with the antenna and adjusting the helix (antenna tuning in-
ductance) for maximum brilliancy. Some stations had aerials of as many as eight
or ten wires, one to two hundred feet long, and spatk gaps directly coupled.
This, of course, could not continue, so the Radio Club welcomed the new license
regulations and did a great deal toward assisting Radio Inspector Marriott and
later Harry Sadenwater in cleaning up the mess. In fact, the relationship of the
Club with the Department of Commerce has always been most friendly. On
one occasion the two organizations combined to track down an amateur station
in Brooklyn with a loop mounted on an automobile. The boy had for no ap-
parent reason been sending out distress calls, and after a whole night’s seacching
the station was finally located and the culprit called to account.

This was going a long way toward the right system of cooperation, es-
pecially in those days when the notion of free air still prevailed and it was ac-
tually necessary for the operators of one commercial station to invite certain
amateurs to go swimming at Coney Island so that the telief operators could handle
their tratfic without intetference!

Vol. 31 JULY, 1915 No. 1

IME was when the wireless operator was considered a nuisance. In the ofd days he

caused more than one commercial and Government operater to employ profan-

language in voicing his opinion of some one particular amateur, and all of them in
general, especially when endeavoring to read a fong distance message with a nearby amateur
indulging in a friendly conversation with another amateur, or, worse stifl, holding down his
key in order to adjust the spark gap. Conditions are entirely different today The
amateurs, thanks largely to the Government regulations now enforced, have developed into
serious experimenters. with theis hobby and the intercsts of others at heart. On more than
one recent occasion the amateurs have come to the rescre of Government and commercial
wireless operators when both the Iatter required assistance. A most typical instance of
this fraternal co-operation was witnessed a few weeks ago during the visit of the Atlantic
Squadron to New York City. The Radio Club of America installed 2 model radio station
m the }otel Ansonia, the headquurters of Admiral Fletcher and his officers, emabling the
visiting Admiral and his staff to communicate with the vessels of the flcet. But the in-
stallation of the apparatas did not complete the commendable undertaking. Club members
operated the instruments during the entire period of the naval vigit-and handled no little
amount of wireless traffic for the nava’ officers The station proved a great convenience
to Admiral Fletcher and his officers, and this dced on the part of the Radio Club of America
will no doubt sérve te bind still closer the tie of friendship between the amateurs and the
Government and commercial operators,

The press comments on the Club station at the Ansonia in 1915.

The Club soon outgrew its quarters at Frank King's home in 107th Street
and it was not long before the attendance at meetings grew so large that it be-
came necessary to use the large lecture halls of Columbia University for the month-
ly gatherings. As the art grew and radio knowledge was more readily obtainable,
the character of the papers also changed. The smafl body of amateur operators
gradually changed to a large scientific organization of recognized standing, before
which the [eading lights in the radio world were glad to defiver papers on their
newest discoveries. But in spite of these changes the club idea and spirit of com-
radeship was never lost and even today the Radio Club of America is as proud
of its congenial club spirit as it is of its scientific standing.

In 1915 the Club installed and operated a transmitting and receiving sta-
tion in the Hotel Ansomia where Admiral Fletcher had made his headquarters.
The station operated by the Club members handled all of the Admiral’s traffic
with the fleet in the Hudson River. Several hundred messages were handled, and
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President Wilson himself sent a message from the Mayflower commending the
good ‘work. The Navy League also presented the Club with a banner in recog-
nition of its services.

Radio Club station at Hotel Ansonia, N. Y. C,
operated in conjunction with the Navy League in 1915.
Operated entirely by club members, this station handled
all the trafic for Admiral Fletcher and bis staff, while
the fleet was in the Hudsn tn 19.5.

Up to 1915 the club had been operating under the original constitution
of the old Junior Wireless Club, but it soon became apparent that conditions
had changed and the old By-laws had become antiquated. Consequently a new

Constitution was drafted and submitted to the members with the following letter:

TO0 THE MEMBERSHIP OF THE RADIO CLUB OF AMERICA: .

It has become quite apparent that the present Constitution of the Club, adopted in 1909,
is wholly inadequate in fulfilling the present needs of the Club. The Board of Directors has
therefore drafted a new Constitution which it believes allows each individual member ample
participation and representation in the Club government but eliminates a large portion of the
inefficient and impractable procedure which has tended to characterize much of the Club business
of late.

A decided increase in the amount of Annual dues was deemed necessary due to the com-
ing expenses of securing meeting halls, publishing a year book and proceedings, and many
other current disbursements which are rapidly increasing due to the extension of Club activities.

Under the present Constitution amendments may be made ‘at any regular meeting of
the Club by a two-thirds vote of the Members present.” The Board of Directors considers
more expedient the submitting of the proposed Constitution to each individual Member for vote
by letter ballot. It is urged that each member will fill in the attached ballot at his earliest
convenience and forward it to the. Corresponding Secretary.

. At 8 P. M., May 15, 1915, the accompanying Constitution shall be considered adopted if
two-thirds of the votes received by that time are in favor of such action.
Respectfully submitted.
THE BOARD OF DIRECTORS,

GEORGE ELTZ,

L. G. PACENT,

E. V. AMY,

D. S. BROWN, Jr. (Corres. Sec.)

T. JOHNSON, Jr.,

The new constitution was duly adopted and has remained unchanged to date.
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Transmitter, Station '2PM”, which producted the first transcomtinental signals in 1916.

Note the synchronous rotary gap mounted between motor and generator, large plated Leyden

jar condensers and 1 K.W. United Wireless coffin transformer. This was the very latest
equipment at the time.

Record-breaking statiom, “2PM”, Jobhn F. Grinan and Adolph Farorn, 808 West End Ave.,
N. Y. C, 19]6.
This was the most famons amatear station of its time. A short wave regemerative receiver
witn ome stage of audio frequency amplification was used. with. great success.
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A year later, amateur station 2PM which has gone down in history as one
of the most famous of all amateur stations, owned and operated by John Griran
and Adolph Faron, succeeded in breaking all records by sending the first trans-
continental relay message from New York to California. This affair was not pre-
arranged but was accomplished during the ordinary transmission periods and the
answer was received back in New York in one hour and forty minutes from the
time of transmission. Several weeks later the same station and the same opera-
tors succeeded in getting signals to California, a distance of some 2,500 miles
over-land, a feat which had heretofore been deemed impossible with an input
of one kilowatt on amateur wavelengths.

This bring us up to the period of the Great War in 1917, when the activ-
ities of the club had to be suspended, due to the fact that all the members who
were of age enlisted in one branch of the service or another. The following ex-
tract from the minutes of the directors’ meeting of October 6th, 1917, gives an
idea of the policies pursued by the club during this period.

POLICY TO BE PURSUED DURING THE WAR

Question of administration of Club’s affairs during existence of extraordinary situation
created by the War discussed. A letter from Director T. Johnson, Jr., at present in the service
of the Radio Division at Washington and unable to attend, was read. In view of the fact that
all but three of the directors (Godley, Pacent and Styles) are now doing military or naval duty,
Mr. Johnson’s suggestion that Mr. Styles be assigned, pro tem., the duties and powers of the
officers and directors engaged in such service and therefore unable conveniently to execute them
themselves, was approved. It was the sense of discussion which followed that the arrange-
ment be further approved and ratified by the membership, the situation to be briefly explained
to them on the postal card notice of the next meeting, requesting each member to be present
thereat to state his approval, or if unable to attend to signify his approval in writing to the
Corresponding Secretary. In view of the impossibility of carrying out to the letter the terms
of the Constitution and By-Laws and of getting proper representation of membership votes
under the present war conditions, it was also the opinion of the directors that, for the duration
of the war, the present personnel of the Board and of the Club’s officers should be retained intact,

the matter also to be Lalled to the attention of the members for their approval in the notice
of the next meeting.

The following letter was then sent to the membership in an attempt to
be of service in organizing the radio men of the country, and needless to say it
proved very fruitful.

February 21, 1917.
To the Membership of The Radio Club of America:

The radio amateurs of the Country are a potential source of aid in the national defense.
To realize these possibilties in the most effective way it is necessary that the various organ-
izations be co-ordinated through a central body.

At this grave moment in the affairs of our nation The Radio Club of America is prepar-
ing to co- opemte with the Committee now engaged in organizing the radio engineers of the coun-
tr\ The Board of Directors is about to submit to this Committee a classified list of the Club
members, specifying the particular abilities of each. As it is desired to complete the list
immediateiy, you are urgently requested to fill out the enclosed blank form in detail and forward
it to the Corresponding Secretary by return mail.

It is pointed out that the filling out of this form does not involve any obligation, but is
for the purpose of obtaining information regarding the qualifications of our membership for

possible service in the deienbe of the nation.
THE BOARD OF DIRECTORS,
THOMAS J. STYLES, Corresponding Secretary.

The war records of those members who enlisted have been chronicled
elsewhere, and would make too lengthy a proposition for this article. It suffices
to say, that practically all were officers in Radio capacities and in charge of im-
portant operations, such as: radio aircraft, radio schools, laboratories, field service,
etc. Notibly, E. H. Armstrong, while with the allied forces in France, in 1918,
invented the Superheterodyne receiver which was used in the intelligence service

at the front, and as we all know, has since become the universal circuit for broad-
cast reception.

After the Armistice had been signed and things began to assume a more
normal appearance, the club activities were again resumed. The first meeting of
the board of directors was held at Keen's Chop House on October 13th, 1919.
As a result of this meeting the following letter was sent to the membership.
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October 30, 1919.
To the Membership of The Radio Club of America:

. Now that the national crisis is at an end, the period of suspension of the Club’s activi-

ties which became operative in the Fall of 1917 has been terminated by the Board of Directors.
At a meeting of the Directors held on Oct. 16, 1919, the following important decisions with
regard to our future programme were made:

(1) That a dinner be first tendered to our President. Mr. Edwin H. Armstrong, in his
honor as a token of our regard and in appreciation of his splendid achievements as a Major in
the Signal Corps of the Army and of the honor he has brought to The Radio Club of America.

(2) All dues prior to January 1, 1920, whether in arrears or otherwise, to be stricken
from the records, dues to be payable and to date from January 1, 1920.

(3)  Recommendations made to the Committee on Papers to avoid, in future, presentation
of what might be termed ‘‘highly technical” papers. This Committee has in store .a treat for
the members in the forthcoming delivery of lectures bearing on the tremendous amount of
research conducted, and the actual practical results obtained in the radio field during the War,
supported by data on construction of apparatus, and, whenever possible, by exhibition of
apparatus.

. (4) A time to be appointed by the Chairman at each meeting to provide for informal
discussions on any radio subjects.

Arrangements are now in progress for the resumption of our regular monthly meetings.
Stapemeqts of dues will be mailed by the Treasurer, Mr. E. V. Amy, at the proper time. Further
noticé with respect to the next meeting of the Club will be sent you.

. The following items are bulletined herein as they will undoubtedly prove of interest
to many members:

. National Service Committee, Engineering Council, 10th and G Sts., Washington, D. C.—
This body is sending regularly to the Club bulletins which are of general interest to all engineers
throughout the country. It obtains the latest information on all Government engineering activi-
ties of any character. It extends a cordial invitation to all our members to make use of its
service. 'The Council is, in effect a coordination of all engineering efforts of the country. Such
bulletins as have been received will be displaved at the next Club meeting.

U. S. Employment Service—Professional and Special Section, 16 East 42nd St., New
York—Wishes to interest our members in the work it is doing in placing highly trained profes-
sional and technical employees who have been released from the Army, Navy and war work.

Enginepring World, New York and Chicago—The publisher will gratuitiously devote 30
to 40 words in its want columns. to each engineer who has been in the service of the country
and who seeks employment. It will put a small star at beginning of each want ad, and replies
must be addressed in care of the Club.

. The Directors are desirous of obtaining from the members a brief record of their activis
ties during the World War, their present addresses, etc. Will youttherefore fill out and return
at once the form below?

Respectfully,

THOMAS J. STYLES; Corresponding Secretary.

The dinner, with Major Armstrong as guest of honor, was scheduled for
November 19th, as per the following announcement:

Announcement of .
DINNER AND RECEPTION
To Be Tendered by the Membership of The Radio Club of America to Its President
MR. EDWIN H. ARMSTRONG
Major, Signal Corps, U. 8. Army

To the Members:

‘The name of Edwin H. Armstrong is known, by reason of his invention of the Armstrong
Regenerative Audion Circuit, not only to the members of The Radio Club of America, but in
every corner of the world where radio communication is used. When the radio amateurs of the
United States were confronted with the discouraging restrictions of the Act of 1912, there was
apparently no alternative left to them but to abandon practice of the art. How the then existing
gloom was dissipated, and how the amateur was rehabilitated by Mr. Armstrong’s introduction of
his circuit and his invitation to all amateurs to freely use it for their own purposes, needs no
repetition.

Mr. Armstrong recently returned to the United States and to civilian life after long and
continued .service in France .with the United States Army. The opportunity is ours to show
our appreciation of him as a fellow-amateur and as President of our Club—one who has rendered
distinguished service to the nation, and brought honor to the Club by reason of the nature of
that service, during the World War. A Committee composed of members of the Board of Direc-
tors was fcrmed for the purpose of having the membership tender Mr. Armstrong a Dinner.
The expenses will be defrayed by subscription of the membership. The cost will be approximately
four dollars ($4.00) per plate. The Dinner, which will be strictly informal will be given
at the HOTEL ANSONIA, BROADWAY and 73rd STREET, NEW YORK CITY, on WEDNES-
DAY EVENING, FEBRUARY 19, 1919, at seven-thirty o’clock. Tickets are four dollars
($4.00) per person.

Will you make every possible effort to insure the success of the Dinner by being present
YOURSELF. Let this be an after-the-war ‘‘get together’’ occasion. Set everything else aside
just this once, and, if you may be thinking of the cost of the ticket, consider the saving in dues
which resulted from their suspension in 1918 and 1919. Bring your friends and relatives if
you wish.

Please indicate how many tickets you desire by filling out and detaching the blank below,
forwarding it to the Treasurer with your remittance (payable to him) at your earliest convenience
so that the Dinner Committee may make proper reservation, using the enclosed stamped addressed
envelope. Send check, money order or express order.

Very respectfully,
THOMAS J. STYLES, Corresponding Secretary
for the Dinner Committee.

The affair was a great success. Many prominent men were present, and
due homage was paid to Armstrong for his outstanding work with the Expedition-
ary Forces, as well as his many other worthy achievements.
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Radio Club Banguet given in honor of Howard Armstrong at Hotel Ansonia, 1919.

In 1919 the first successful flight across the Atlantic was made by the
U. S. Navy, from Halifax to Portugal. Three planes were used and of course
radio was a very important part of the equipment and the operators had to be of
sterling worth. Lieutenant Harry Sadenwater, a Radio Club member, was chosen
to operate the set on the NC1. Unfortunately this ship was forced to the water
within twenty miles of the Azores and it was due to the valiant efforts of
Lieutenant Sadenwater that the storm-tossed crew were finally rescued by a
destroyer which responded to his calls after some fifteen hours of gruelling work.

Trans-Atlantic flight 1919.
Crew of the NCi, Harry Sadenwater, third from right.

Now that all war restrictions had been lifted, the amateur came into
his own once more, and bent to the work of reconstruction with a vim. Old poles
and antennas were once more erected and transmitters revamped. To be sure
things were not like the good old days, for the Department of Commerce regu-
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lations had to be rigidly adhered to, but with new developments and experience
gained during the war, amateur communication became even bigger and better.
The advent of the tube transmitters opened the field of radio telephony and a
good many of the erstwhile telegraph hams were already embracing, this new de-
velopment. Three of the club members, Ernest Amy whose call was 2VK, Harry

Postcard sent by “Harry” from the Azores.

Sadenwater, 2PZ, and George Burghard, 2SS, maintained very reliable telephone
communication across the city using exceedingly Iow power on 200 meters. In
fact on several occasions these stations were picked up at a distance of 50 miles.
Regular musical programs were transmitted through the medium of a phono-
graph, and this constituted the first real amateur radio broadcasting with tubes.

Operating staff, station '1BCG”. Left to right : Amy, Grinan, Burghard, Armstrong, Cronkhite.
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The idea of transmitting American amateur signals across the Atlantic
originated with one of the prominent members of the Club before the world war,
when Louis Pacent presented the matter for the consideration of the board of
directors. Nothing definite was accomplished, however, and several later attempts

Receiver at station “1BCG”, Greenwich, Conn., 1921.

were abandoned as too costly at the time. In 1921 the American Radio Relay
League decided to run a transatlantic test and send a representative to England to
receive the American signals. Paul Godley, one of our oldest members, was
selected as the logical man to carry on the reception.

Transmitting apparatus at station “‘1BCG”, Official Radio Club of America station, which

established two World records in the amateur Transatlantic tests in 1921, by transmitting a

twelve wosd message to Ardrossan, Scotland, and three messages to Catalina Island, Calif.,
direct.
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On November 18th, 1921, six members of the Radio Club of America at
an informal meeting, decided to build a transmitting station that would be heard
in Europe. The six men were: E. H. Armstrong, Walker Inman, E. V. Amy,
Johe Grinan, Minton Cronkhite, and George Burghard. Much discussion as to the
locations of the station followed, but it was finally decided to build at Greenwich,
Conn., on the site of Cronkhite’s present station 1BCG.

The construction of the station and all technical data has been recorded
elsewhere, and a description would be too lengthy for this article. It sufhices to
say that, the antenna system consisted of a ““T” type cage with a 100 foot flat
top 70 feet high, and a radial counterpoise in place of a ground. Four type
U.V. 204 Radiotrons were used in the transmitter, one as the master oscillaior
and three in parallel as amplifiers with a 2500 volt direct current power supply.

The station was a great success, and was awarded the prize offered by Mr.
Burnham, of England, for the best station in the test. 1BCG's signals were heard
in every state in the Union, in Scotland on December 9, 10 and 11; England,

Trans-Atlantic receiving apparatus installed and operated by Paul F. Godley
at Ardrossan, Scotland. As¥t. Operator Piersen. 1921.
In this temt, which was blown down on. one occasion by a high wind, Paul received
the now famous message from the Radio Club station 1BCG at Greenwich, Conn.

Germany, Holland, Porto Rico, Vancouver, B. C., California and the State of Wash-
ington. The greatest distance covered was to Amsterdam, Holland, approximately
3800 miles, mostly over water, and 2600 miles over land to Smith River, Calif.
Last but not least 1BCG sent three complete messages to 6XAD in Avalon,
Catalina Island, Calif., and one 12 word message to Paul Godley in Ardrossan,
Scotland, at 9.45-10.00 P. M. on December 11, 1921; all with an input of 990
watts and a wave length of 230 meters. This was the first time in history that
an amateur station sent a complete message across the continent or across the
Atlantic, and perhaps the first time that this feat had ever been accomplished with
less than a kilowatt input and a wave length of 200 meters. This aroused such
interest, in view of the low power and shortwave used, that such prominent men
as Professor M. I. Pupin of Columbia University, and David Sarnoff, General
Manager of the Radio Corporation of America, went to Greenwich to visit the
station, and as Professor Pupin put it, in his inimitable way, ““To see what you
boys are doing”
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RECOLLECTIONS OF A MEMBER OF THE ENGINEERING STAFF
OF 1BCG

by

EDWIN H. ARMSTRONG

The engineer without experience with the trans-
mitter art of 25 years ago may well look at the wiring
diagram of 1BCG and express wonder at the weird
arrangements that were used. The engineering staff
of 1BCG might well counter with the remark: “Who
else up to that time had ever built a transmitter to
cross the Atlantic on a 200 meter wave length in less
than one week’s time?”—a good enough answer under
the circumstances. Better answers lie among the recol-
lections of the engineering staff to account for the
things that were done.

The writer of this section became actively inter-
ested in the transmitter design shortly before the Sth
of December, when an observation made in New York
City of the roughness of the tone of the “self rectified
ALC. self oscillator” used at 1BCG recalled the suc-
cess of a master oscillator power amplifier CW net-
work that had been installed in the A.E.F. The supe-
riority of the steady C.W. beat note over the L.C.W.
and C.W. self oscillators then in use in all other nets
had been observed throughout the Allied Armies.!

Discussion of these results led to the serious deci-
sion to switch over to a master oscillator-power ampli-
fier with DC motor generator power supply, despite
the major operations that would have to be carried
out in the three days left before the tests began.

The first step was taken without difficulty. A 2000-
volt motor generator was quickly obtained from the
Electric Specialty Company located in the nearby
town of Stamford, and a P-tube master oscillator cir-
cuit tuned roughly to 200 meters put into operation.
After some trouble caused by heating and a few burn-
outs of components, a proper selection was made
which gave fairly steady operation (over short periods
of time, as we were to learn later). A couple of open
iron core choke coils, located amidst the stores of the
Hartley Research Laboratory at Columbia University,
formed the filter which removed commutator ripple,
so that the oscillator gave a clear, steady beat tone
when listened to at an amateur receiver located in the
neighborhood.

The second step was the one that was to cause the
trouble. Bear in mind that at this time the art of neu-
tralization was unknown, and that parasites, while
known to exist, were looked on as a mysterious visita-
tion of trouble which obeyed no known laws. The
addition of two P-tubes in parallel as amplifiers

l'l‘l.lis was the first instance of master oscillator sets used in
military communications.

produced all the strange effects that our present
knowledge would enable us to anticipate. Tubes ran
extraordinarily hot with much smaller plate currents
than that current with which at other times they ran
quite cool. Grid leads within the tube became sud-
denly incandescent, necessitating split second opera-
tion of the plate voltage switch to save the tube.
Sometimes even the split second operation failed to
save a tube.

For a period of about 36 hours of erratic behavior,
the power stubbornly refused to appear in the antenna,
but dissipated itself internally among the circuits, as
evidenced by repeated component heatings and. fail-
ures. None of us recall the number of “cut and try”
changes that were made, but some time during the
second day the important step was taken of including
a series tuning condenser in the plate circuit of the
multi-tube amplifier. Adjusting this condenser below
a critical value produced an immediate stabilizing ef-
fect due, of course, as everyone now knows, to the
introduction of a positive resistance reaction into the
system through the medium of the plate-grid capaci-
ties.

From this point on the system was gradually stab-
ilized and the power developed in the antenna rose
steadily to an estimated 600 watts by the third day
of the tests. The somewhat odd tap-on points of the
various grids and plates shown in the diagram were
arrived at experimentally, the test being the particular
adjustment which stopped a particular parasite from
playing around in the circuits.

The final problem was the keying of the transmis-
sion without spoiling the note. Attempts to key the
master oscillator (with fixed bias on the amplifier
grids) resulted in instability of the beat note due to
heating, surges, etc. The oscillator was therefore kept
permanently in cperation and keying carried out
by opening the amplifier grid leak circuit. A residual
antenna current for open key conditions of about one-
third that obtained with closed key conditions due to
feed-through of oscillator power via the amplifier grid-
plate capacity rendered the signal hard to read. This
difficulty was solved for purposes of the test by
arranging an auxiliary keying relay to alter the fre-
quency of the master oscillator during the key-up
conditions, the change in frequency being adjusted to
carry the beat note out of the audible range of a
receiver tuned to the main wave.
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During the third day of the tests, after steady
operating conditions had been established, our concern
was principally with the steadiness of the note, and
various troubles due to poor contacts caused by heat-
ing and the like were located. Information about the
steadiness of the note was obtained by working var-
ious stations during the day, and the conflicting reports
worried the staff no end. Finally it was observed
that the reports of a good note came from stations
at a distance, while the reports of a poor note were
almost uniformly from stations in the local area. Sub-
sequently the reason became clear—the high level of
the signal was pulling the frequency of the self-
heterodyne receivers into step with it! After that we
rigged up to observe the frequency within the station
on the third harmonic of the monitoring oscillator.

Of course after 1BCG got across three days running,
the engineering staff were on top of the world. They
let it be known that they were the boys who knew
how to design transoceanic transmitters. Period! How-
ever, when for two days running the reports of no
signals came through from Godley, the operating staff
became critical. Suggestions were made that the trans-
mitter must be wearing out, or that the signals must
somehow be getting out of the groove that we thought
we had worn through the ether to Ardrossan.

With the few days remaining of the tests, something

had to be done quickly. Recalling again that the CW
net in the AE.F. had been set up by connecting two
motor generators in series to give twice the voltage
on the plates of the tubes used for which they were
rated, it was suggested that perhaps the tubes pres-
ently in use might also operate more “efficiently” if
higher voltages were applied to the plates of the
amplifier. Another motor generator was rushed in
from Stamford—this time a 2500 volt affair. It was
duly connected in series with the motor generator
then operating, and the resulting 4500 volts applied
to the plates of the P.A. It worked—and held together
throughout the balance of the tests. It appears that the
transmitter did operate more “efficiently”, but no check
could be made due to the failure of the antenna hot
wire ammeter to hold its calibration after a severe
case of overheating.

However, the engineering staff received its first
lesson in the vagaries of North Atlantic short wave
propagation. The forces of Nature were not to be
overcome by mere brute force methods, at least not by
such amounts of power as could emanate from an
“10 X 14 hut”. I believe the transmitter demonstrated
its increased efficiency during the post-test period and
that the engineering staff regained its standing with
the operating staff when they were able to work every
State in the Union without difficulty.
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Station

IBCG

A Papet Presented by George E. Burghard at meeting of Radio Club of America,
Columbia University Dec. 30, 1921.

station 1BCG it may be well to con-

sider for a moment the history of

transatlantic amateur communication.

The idea of transmitting American
amateur signals to the Continent originated
with one of the prominent members of the
Radio Club of America before the world
war when Mr. L. G. Pacent presented the
matter for the consideration of the board
of direction. Nothing definite was accom-
plished, however, and when Mr. Thomas
Styles went to France after the war, Mr.
Pacent suggested that the club erect a sta-
tion to attempt communication, but the
proposition was abandoned as too costly at
the time. Some time after this Mr. Philip
Coursey of “The Wireless World” took up
the matter with Mr. White of the Wireless
Press with like result, everyone being
sceptical as to the success of the affair.
Then Mr. M. B. Sleeper, at that time radio
editor of “Everyday Engineering”, took the

BEFORE going into the description of

mission longer, and to send a representative
to England to receive the American 51gn?.ls.
Mr. P. F. Godley was selected as the logical
man to go to England. He sailed for
England in November, 1921, and it is here
that the story of 1BCG begins.

On November 18th six members of the
Radio Club of America at an informal
meeting decided to build a transmitting
station that would be heard in Great
Britain. The six men were E. H. Arm-
strong, E. V. Amy, John F. Grinan, Walker
Inman, Minton Cronkhite, and G. E.
Burghard.

Various locations for the station were
suggested and it was finally decided to build
at Greenwich, Conn., on the site of Mr.
Cronkhite’s station 1BCG. Thru the
courtesy of Mr. E. P. Cronkhite the
necessary land and facilities were obtained.
The antenna and transmitter were de-
signed and decided upon and work was be-
gun at Greenwich on November 19th. The
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idea up in earnest and laid the plans for
the first amateur transatlantic test but was
later forced to give it up. The American
Radio Relay League took up the task at
Mr. Sleeper’s request, where he left off,
and _the first test was run under their
auspices. The periods of transmission,
however, were too short and no signals were
heard in Europe. Then it was decided oy
the League to have another test the follow-
ing winter, making the periods of trans-

staff worked night and day in snow and
rain until finally on November 30th the
antenna and counterpoise were in place.
The transmitter, which at that time was
of the self-rectifying type, was also well
under way and the first signals were sent
out at 10:40 p.m. November 30th, with
expectedly poor results. Much trouble was
experienced from then on until on Dec.
5th it was decided to supplant the A.C.
system with a D.C. master-oscillator sct

Editor’s note:

This paper was read before the Radio Club of America by its president, George E. Burghard, at the
December 30th meeting at Columbia University in 1921. It gives a complete description of the station with
circuit wiring diagrams of the transmitter and drawings with full dimensions of the antenna and counterpoise
systems. The operation of the master oscillator power amplifier transmitter is fully explained and operating

data such as input-and output power together with circuit constants are accurately recorded. The distances -

covered and the various records established by 1BCG are also set forth in detail.
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This system, which will be described in de-
tail later, was made permanent and was
used in the transatlantic tests and is still
in use at 1BCG at the present time.

The antenna system used is of the type
T cage with a radial counterpoise. The
dimensions are as shown in Fig. 1. The
antenna proper is hung between two pipe
masts 230 feet apart and 108 and 75 feet
high, respectively. The two horizontal
sections of the cage are each 50 feet long,
18 inches in diameter, and consist of eight
phosphor-bronze wires. The vertical section
is 70 feet over the top of the counterpoise,
7 inches in diameter, and consists of 6
wires. The counterpoise wires can be seen
in relief stretching from the top of the
transmitting shack which was located
directly under the middle of the antenna,
thus placing the transmitter in the center
of the system. A bird’s-eye view of the
counterpoise is shown in Figure 2.

As can readily be seen the system is
divided into two fan-shaped halves, each
containing 15 wires all of equal length, i.e.,
60 feet, and radiating from the trans-
mitter as a center. The reason for this
division of the counterpoise is of no im-

portance since it was intended to prevent
harmonics in a predesigned system which
was never put into practice. The natural
period of this system of antenna and
counterpoise from actual measurement
proved to be between 190 and 195 meters.

The resistance of the antenna and
counterpoise thru a range of wave lengths
from 200 to 330 meters was found to be as
follows:

Wave Length Resistance
Meters Ohms
200 40
210 31
215 18
225 16
230 15.5
240 14
270 12.5
290 17
310 12
330 9

Unfortunately no further readings were
taken but since the working wave length of
the station was 230 meters a fair idea of
the antenna efficiency can be obtained from
the figures at hand. The sudden rise in
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resistance at 290 meters was later found
to be due to the receiving antenna which
had a fundamental wave length of approxi-
mately 290 meters.

No real earth ground was used in the
station except to ground the filaments of
the transmitting tubes, and for receiving;
this consisted of several four-foot ground
stakes driven into the ground.

The design of the transmitter centered
about one main idea, the production of that
type of 200 meter wave which would be
most effectively handled by the super-
heterodyne method of amplification and
that type of audible signal which would be

within the narrow limits permitted by the
resonance curve of the diaphragm and the

‘physiological characteristics of the ear.

There must be no variation in this fre-
quency which will disturb the mechanical
resonance of the diaphragm, nor flutter in
note which will disturb what may be called
the physiological resonance of the ear.
The permissible limits of variation in fre-
quency for a 1000 cycle note are well under
100 cycles. Hence for heterodyne reception
at 200 meters or 1,500,000 cycles, a varia-
tion of frequency of less than 1/100 of one
percent would be extremely disturbing to
the operator and a variation of 1/20 of one

Interior view of the station

most effective on the combination of the
telephone and the human ear.

To meet the first condition, that is, the
electrical requirements of the super-
heterodyne, a pure undamped wave must be
used. It is obvious that the super-
heterodyne with its great selectivity and
highly resonant system cannot give its
maximum response when there is any dis-
continuity or variation in amplitude in the
transmitted wave. Undamped waves must
be used, waves of a type which can be ob-
tained cnly from a vacuum tube oscillator
with a continuous current plate supply.

To meet the second condition (the com-
bined electrical characteristics of the tele-
phones and the physiological character-
i1stics of the human ear) a current must be
produced in the telephones which cor-
responds with the natural period of the
diaphragms and which remains constant

percent would be sufficient to carry the note
into an inaudible frequency.

The whole proposition therefore comes
down to the construction of a vacuum tube
transmitter producing undamped waves of
an absolutely constant frequency which
stays constant with an instantaneous appli-
cation of a load of 1 K.W. There is gut
one type of transmitter which can possibly
meet this condition—the master-oscillator-
amplifier type with a motor-generator for
the plate supply.

The general layout of the transmitter is
illustrated by Figure 3. Four ‘type U.V.-
204 Radiotrons were used, one as the
master oscillator, three in parallel as ampli-
fiers. The filaments of these tubes were
connected in pairs of two in parallel and
each pair was lighted by A.C. obtained
from the ordinary type of filament-lighting
transformers. The plate supply was ob-
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tained from a double-commutator 2200
volt 1.5 K.W. continuous current generator
with A.C. drive.

The master-oscillator circuit employed
was of the standard split inductance type
with a fixed tuning condenser of the rather
large value, for 200 meter work, of .001
mfds. The inductance consisted of a helix
of 25 turns of copper strip wound edge-
wise, having a diameter of about 6” and
a length of 9”. This choice of constants
was arrived at largely on account of an
accident to several condensers of smaller

120"

o

were of the open-core type, wound with
No. 22 B. & S. wire, each having an induct-
ance of 9 henrys and a direct current re-
sistance of 85 ohms. The capacity of the
two shunt condensers was .25 mfds. each.
The method of signalling used was as
follows: The master-oscillator was con-
nected permanently to the generator and
ran continuously whenever the motor-
generator was running. Its circuit was
never broken. Signalling was accomplished
by means of two magnetically-controllgd
keys. The first opened the grid leak cir-
cuit of the amplifiers. The

second simultaneously shortened

the wave length of the master-

oscillator about 5 meters by
short-circuiting a couple of

turns of a coil in inductive re-

lation with the master-oscillator

circuit. Under steady oper-

° ating conditions this trans-

108ft. mast 75ft. mast mitter maintains 6 amperes in

120"

Counterpoise at |BC G

capacity in the master oscillator circuit on
the first night of the tests. The only avail-
able condensers capable of standing the re-
quired voltage were two .002 mfd. mica
condensers which were connected in series
to give .001 mfds. The other constants of
the circuit were then adjusted to fit this
capacity. The usual grid condenser, with
a high resistance leak and choke coil con-
nected between grid and filament, was used.

The amplifier consisted of three tubes
with their respective grids and plates con-
nected in parallel. The grids were -con-
nected thru a series condenser to a tap on
the plate side of the master-oscillator in-
ductance. The usual grid leak and choke
coil were connected between grid and fila-
ment. The plate circuit was coupled to the
antenna thru a two-coil oscillation trans-
former. The primary or plate side of this
transformer consisted of a coil of 36 turns
of litz, having a diameter of 5” and a length
of 3%’. The secondary or antenna coil
consisted of about 6 turns of edgewise-
wound strip 6” in diameter. The plate
circuit of the amplifier was tuned by means
of a capacity consisting of three .005 mfd.
variable air condensers connected in series
to withstand the voltage. The path for the
continuous current in the plate circuit was
completed by a choke coil connected across
the three condensers.

The filter circuit consisted of a two stage
series inductance, shunt capacity filter,
both inductances being placed in the
positive generator lead. These inductances

the antenna with an input of
990 watts into the plate circuits

EAST D of all four tubes. The power

in the antenna for this current

is 5568 watts, corresponding to

an antenna. resistance of 15.6

ohms. This gives a plate

efficiency of about 569% with

2200 volts on the plates. On
account of various breakdowns in different
parts of the apparatus this output was
not obtained and the set was not in con-
dition for steady operation until 1:10 A.M.
of December 9th.

There are some points of interest about
the set which are novel. Probably the
most important is the stability of the
master-oscillator. This is due to the type
of oscillating circuit and the relatively
large power of the master-oscillator, and
to the tuning of the plate circuit of the
amplifier which permits the neutralization
of the reaction of the amplifier on the
master-oscillator system. This is accom-
plished by adjusting the tuning of the am-
plifier plate circuit and the coupling with
the antenna until the plate current of the
master-oscillator tube remains unchanged
when the key is closed.

In addition to this effect the series tuning

- system in the amplifier plate circuit has the

very important advantage of increasing
the transfer of energy to the antenna cir-
cuit when the antenna coil has but a few
turns. It therefore assists in operating the
antenna system close to its fundamental
wave length.

It is interesting to note here that great
difficulty was experienced in the first few
days of operation in obtaining reliable in-
formation regarding the steadiness of the
note. This was due to the fact that signals
from 1BCG were sufficiently strong to
affect and alter to a considerable degree
the frequency at which receiving sets with-
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in a radius of fifty miles were oscillating.
This resulted in a bad note. The solution
to this difficulty was found by setting up
a self-heterodyne detector in the station
with 150 volts on the plate, without a stop-
ping condenser, and with a tuning circuit
of small inductance and large capacity. By
adjusting the frezuency of this circuit to
one third of the frequency of the station,
beats were obtained between the funda-
mental of the station and the third har-
monic of the receiver. This enabled the

cooler operation many stations are heard
sending in Transatlantics. Finally sent CQ
to Godley with 3 amps. in antenna. More
tubes arrive—set is in operation until con-
densers in the master-oscillator circuit heat
up so that it is advisable to shut down.”
“Dec. 8—Much trouble is experienced with
condensers in master-oscillator circuit.
Tested for adjustment all nite. 1:12 AM.
finally got condensers fixed with 6 amps.
radiation and worked until 6:35 A.M. All
OK now”. From this it can be seen that

The station building at 1BCG and five of its owners. Left to right, Messrs. Amy,
Grinan, Burghard, Armsirong, Crorikhite. Mr. Inman is missing in this
photo. Note the counterpoise radiating from the top of th: station,
and the lead-in from it and the antenna.

frequency of the station to be observed per-
fectly. Observation on a windy night, when
the notes of all C.W. stations heard were
varying so badly as to be almost unread-
able, showed the frequency to be absolute-
ly unaffected by the motion of the antenna.
The reports on this set from all parts of
the country show beyond question that
radiation of this kind is superior to very
many times the energy radiated from the
ordinary types of C.W. transmitters.

In connection with the actual operation
of the station it will be interesting to quote
from the engineering log in order to give
an idea of the difficulties encountered: “Dec.
6th—During the evening the master os-
cillator is connected up. Two amplifiers in
use. Tubes running very hot. A CQ was
sent out at 3:30 A.M. and condensers boil
over.” . “Dec. 7—One tube is found to be
defective leaving only one amplifier. While
we are adjusting the master-oscillator for

the station was actually not in operation
until the 9th of December and in the short
period of three weeks to date has accom-
plished some amazing long-distance feats.

1BCG’s signals have been heard in
practically every state in the Union; in
Scotland on Dec. 9, 10 - and 11; England,
Holland, Porto Rico; Vancouver, B. C.;
California and Washington. The greatest

distance covered is to Amsterdam, Holland, -

approximately 3800 miles, mostly over
water, and 2600 miles over land to Smith
River, Calif. Last but not least 1BCG has
estabflshed new records by sending three
complete messages to 6XAD in Avalon,
Catalina Island, Calif., and one 12-word
message to Ardrossan, Scotland, at 9:46-
10:00 P.M. Dec. 11, 1921; all with an input
of 990 watts and wave length of 230 meters.

Photographs of 1BCG, thru the courtesy of Mr. J.
dw. Brown, of 1BKA, Glenbrook, Conn.
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By this time the number of amateur stations had increased to a tremendous
extent, and with broadcasting just about beginning, communication was becoming
almost impossible. The Radio Club investigated the situation and found that
most of the interference was caused by spark and interrupted continuous wave
transmitters. It therefore undertook a vigorous campaign of advice and sugges-
tion, through papers presented before the membership, to educate the amateur in
the whys and wherefores of pure continuous-wave transmission and its many advan-

tages over the older forms. The campaign proved successful and is still in
progress.

It was at one of these meetings in 1922 that E. H. Armstrong startled the
radio fraternity by producing a sufficient volume of music to fill the large lecture
hall, using his newly invented super-regenerative circuit, a loop aerial and only
one Western Electric ] Tube. This performance, of course, had never been
equalled, and when it is considered that the signals were coming from station
WJZ, at Newark, N. J., and that the receiving set was located in a steel building

with a copper roof at Columbia University, it was certainly an epoch-making
event.

Radio Club receiving tooth at Radio Show in Grand Central Palace, 1922.

In December 1922, The Radio Exposition Company held a large Radio
Show at the Grand Central Palace, New York. As everyone knows, if all the
exhibitors at a Radio Show are permitted to receive broadcast programs at the
same time, chaos would result due to heterodyning between the receivers them-
selves. In order to avoid this difficulty, the exposition directors decided to permit
only one concern to do all the receiving. This, of course, was an unhappy thought
since there was no way of deciding which company this should be, without causing
vigorous protest from the other exhibitors. Finally it was decided to choose a non-
commercial organization. The lot fell to the Radio Club of America. A special
committee was appointed and the work begun. Tests were made a weck prior to
the opening of the show with various types of antennas and finally it was found
that even a loop would pick up too much of the noises resulting from commutator
sparking, circuit breakers, and electric locomotive shoes, from the power houses in
the vicinity and the New York Central tracks directly beneath, so that a single
wire about fifteen feet in length had to be used. The problem proved to be two-
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fold and a great deal more ponderous than was at first anticipated. First there was
the matter of doing away with extraneous noises so as to deliver pure radio signals
to the power amplifiers and secondly a physical problem of placing the loud-
speaking horns so that there would be no re-echoes or dead spots. The first was
solved after much experimentation by the small antenna, a 600-meter frequency
trap, and a super-heterodyne receiver. The acoustic problem, however, offered
stubborn resistance, Six loud speaker units with four-foot straight horns were
obtained, and the question was how to place them so that the sound would fill
the entire Grand Central Palace exhibition hall. At first, they were hung radially
in a cluster from the ceiling in the centre of the floor space. This proved unsuccess-
ful since many re-echoes were produced from the side walls and dead spots resulted
from large columns. Finally, after trying several other positions, it was decided
to place the horns on the balcony directly in front of the specially constructed
booth which housed the receiving and amplifying apparatus. It is interesting to
note that all the horns had be placed together because any separation by placing
horns at varicus points about the hall produced out of phase relationship and dis-
tertion.  As it was, only five horns could be used, since the sixth faced a wall
and produced a decided re-echo which interfered with the speech to a marked
degree.

This system proved very successful and in spite of many sceptical opinions
at the outset, sufficient volume was produced to fill the hall amply, and on the last
night, the signals from WEAF were reproduced with such intensity that several
of the audience on the main floor were seen to hold their hats in humorous indi-
cation of their approval.

In 1922, when Secretary Hoover found it necessary to call a meeting of
the radio interests before a special committee of his choosing, the Radio Club was
represented on the Committee by E. H. Armstrong. Thus the Club again as of
old took an active part in the regulation of radio by Congress. This special com-
muttee reported direct to Congress on its findings, and did much to help frame
the present regulations.

With the advent of Radio Broadcasting a new problem now faced the ama-
teur, namely, that of interfering with broadcast reception. The Radio Club realizing
the seriousness of the situation at once started a campaign of education and its
policies can best be summed up in the following article written by its president
at that time:

"“The Radio Club of America was organized to propagate the art of radio
telegraphy and telephony in all its branches, and true to this ideal it has always
lent its aid to the best of its ability to all phases of the art. It originated as an
amateur organization with a scientific purpose. It fought for the continued exist-
ence of the amateur and helped to educate him. It lent a helping hand to com-
mercial radio, by research and cooperation wherever it could. It gave all it had
to the Government when it was in dire need of radio personnel, and, finally, when
that new element in radio cropped up—the broadcast listener—it gave him much
needed assistance. This organization belongs to no one branch of the radio art
but to all branches and therefore its duty at present must necessarily be one of
education. Through the medium of its papers and discussions as well as the
individual efforts of its members, it must endeavor to terminate the disastrous
conflict which has sprung up between the original radio amateur or traffic amateur
and the broadcast listener. Both classes must be trained and assisted to become
mutually beneficial to one another. The traffic man must be shown how to con-
s*ruct his transmitter so as to create minimum interference and the broadcast listener
how to operate his receiver at the point 6f maximum selectivity. Neither one nor
the other can or should be permitted to die out. for each has his own particular
value. The broadcast listener class is composed of the general public whose pleas-
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ure and comfort must not be interfered with at any cost, while the splendid services
of the traffic amateurs in the World War will never be forgoiten and surely entitle
them to an everlasting right of existence. But, unless these two warring ractions,
can be educated to cooperate and aid one another, one of the two is doomed; and
this task of education for the good of the radio art must now be the -imporiant
work of the Radio Club of America as well as all other radio clubs throughout the
United States.”

Radio experts at the White House in 1923. Left to right:
Howey, Burghard, Hogan, Sheppard, Godley.

But the club did not confine its activities along these lines, entirely to the
amateur. In 1923 the Boston American organized a committee of radio experts
to present the problem of interference by Naval stations, which were causing great
annoyance to broadcast listeners, to President Coolidge. Messrs. Paul Godley, J.
V. L. Hogan and George E. Burghard, were asked to serve on this committee and

. Transmitter, station “2AG”, C. R. Runyon, [r., Yonkers, N. Y., 1927. This is a typical
layout of the C. W. tube transmittes® short wave, period.
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visited the President in Washington on De. 10th, 1923. Jack Hogan, acting as
spokesman for the committee, so ably stated the case that even the laconic M.
Coolidge uttered an exclamation when he heard that his own radio speech had

Receiver, station "NJ2PZ”, John Grinan, Kingston, Jamaica, B. W. 1., 1926.

been rendered unintelligible in his home town, through the interference of the
transmitting station at the Boston Navy Yard. The matter was at once referred
to Secretary Hoover. ’

Now, the short wave era of amateur radio was at hand. To be sure the
original small boys had grown to be full fledged men of affairs. Most of them

Amateur Casts Sends Meeting Proceedings 1,700 Miles

Votel,700 Miles
Away by Radio
John Grinan in Jamaica

on Business Listens In
on the Discussions at

Meeting in Yonkers.

Casting his vote at a recent board o}
directors’ meeting at the Radio Club of
America, although 1,700 miles away,
John Grinan, old wireless amateur, in
business in Jamaica, West Indles, “sat
in” on the bal of the di
getting the éntire proceedings from his
friend, C. R. Runyon jr, 544 North
Broadway, Yonkers, where the meeting
was taking place.

This is believed to be the first au-
thetnic time that a vote was asked for,
and received, all by radio, while the
meeting wus in progress.

Hears Proceeding< of Meeting

Following the rcceipt of the vote
Grinan followed the proceedings of the

C. R. Runyon jr. operating his emateur station at Yonkers.

were sent down, and aesembled quickly,
with the friendly help of Runyon, who
checked by wireless the various adjust-
ments made by the experimenter in
J i Some ch in the

meters, Grinan has been using 33
meters. This is the official wave al-
loted him by the British Postoffice au-

| thorities. His power is but fifty watts,

riceting, being kept tantly in-
tormed abaut the developments by
Runyon, who stayed ut the key of his
transmittcr. The conversation, started
some time after 5 p. m., continued on
until a quarter of 7. when the distant
operator aid director signed off to Leep

g PP

tus layout were advised by radio, and
later made, which improved signals to
a great extent.

Although the authorized wave-band
for American amateurs communicating
on short waves is from 35.7 to 428

'and the ding has been mostly done

in the late afternoon, during lelight

In New York Runyon has a crystal
controlled push-pull 250-watt set, which
‘s tuned to 80 meters. His call letters
are 2AG. Grifian has been asaigned
\J-2 PZ.

New York Tribune, February 6, 1927.
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held prominent radio positions in that rapidly growing industry. Naturally the
character of the membership of the club as well as that of the papers, underwent
a similar change. The club had now all the earmarks of a genuine scientific body.
The spirit of the organization, however, never changed. These men, now engi-
neers, executives or scientists were still amatuers at heart. Many of them still had
their own stations, and using the very latest equipment were nightly communi-
cating with the whole world on 80 meters and below. Notable among these ex-
perimenters we find Randy Runyon and John Grinan who attained great promi-
‘nence with their activities. Runyon’s station 2AG was located in Yonkers, N. Y.,
and from theére he worked practically every country in the world.

In 1925 when the Hamilton Rice expedition went to the Amazon River
in Brazil, John Swanson, an old member of the club, went along as chief radio
operator. They were equipped with long and short wave apparatus, but most of
the traffic was handled through Runyon at Yonkers, who was in nightly contact
with Swanson on Short waves. In fact, on one occasion when the branch expedi-
tion was lost up the river, 2AG succeeded in working them on their portable
set, when they could neither raise nor hear the base station, and relayed their
position to the main camp thus ultimately bringing about their rescue.

Johnny Grinan, who has the distinction of

AMAI[URS R[LAY being the first amateur to send transcontinental
PRIZE HGHI ST“RY signals and messages, as well as trans-Atlantic

messages, built his station NJ 2 PZ in Kingston,

3adio Club Station and Jamaica Jamaica B.W.I. This station later known as
“Ham” Reach Tom Heaney’s VPSPZ grtew to be one of the most famous
Friends in Antipodes. amateur stations in the world. He worked every

Through the various steps of
broadcasting, short-wave transmis-
sion by dot-dash, snd relaying from
a distant point where conditions
happened to be more favorable at
‘the time, a Dbigw-Dy-blow descrip-
tion of the boxing bout between Tom
Meany and Pouliinp Uscundum was
placed in New Zesland and pub-
lished in the afternoon papers justa
ew hours after the fight, when New
orkers had tuned in for the night.
‘The fight, blow by blow, was
broadcast by Jack Philbin, through
Station WMSG in \Manhattan, This
broadcast was picked up with a
superheterodyne at Station 2 AG in
Yonkers and transmitted an instant
Jate on a 40.9 metersto NJ 2 PZ at
Jamaica, British West Indies, soine
1,500 mile away. An éffort was made
10 work New Zealand, the home of
Tom Heany, direct, but the fading on
the 40.9 meter wave length was toé
.c;m for direct operation.

Zealand, on 21 meters. The latter
amateur station was the scene of ex-
cit t, as representa-
tives recelved the dot-dash reports

their stories into type for the after-
noon cdition.

Inorder to keep up with the blow-
bysblow description of the rapid-fire
anwoupcer, it was fiecessary to tele-
graph letters for whole words, and
combinations such as “Heany lands
zight on juw” became simply “H R
3” in 1his nam shorthand.

Statidn 2 AG is the ofifcial station
of the Radio Clyb of Amerjca, and is
owned ar® operfited Ry” Run-
yon, jr. At the Jal end was
Joha Grinan, also an setive member.
©of the Radio Club of America and an
¢14 hand at amateur ragdjg,

Brooklyn Times,
April 17th, 1927.

country, and on several occasions worked distant
stations the long way around the globe. At the
time of the Tom Heaney fight in the U. S. he
succeeded in receiving the returns from a U. S.
station and relaying them direct to Tom's home
town in New Zealand, blow for blow, for which
he was roundly thanked by Heaney's admirers
some 7000 miles away.

One night in 1927 the Radio club directors
were holding a meeting at Runyon’s home in
Yonkers. A very important matter was up before
the board and a single vote became necessary to
decide the question. Randy simply turned on the
juice, called John in Jamaica, explained the situ-
ation to him, and John cast the deciding vote by
radio, thus creating a somewhat novel precedent.

These are of course only a very few of the
interesting incidents of radio progress. Space will
not permit the telling of the activities of the many
other, now middle-aged, small boys, but we know
that they too, are still true to their old love, Radio.
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On May 13th, 1926, the Radio Club held its first regular annual banquet
at the Hotel McAlpin in New York City. It was indeed a gala affair, over 150
prominent radio men attended, among whom were, Professor M. I. Pupin, David
Sarnoff, Gano Dunn, E. H. Armstrong and J. V. L. Hogan. Professor Pupin was
the guest of honor and made a stirring speech which was broadcast through the
facilities of station WMCA. In his speech the Professor denounced the White-Dill

Transmitter, station “NJ2PZ”

bill, which was pending at that time, and purported to take the control of radio
out of the hands of the department of commerce and empower a special Federal
Radio Commission to deal with the difficult problems of regulation. He closed his
address with this parthian shot of advice to the Senate: ** ‘Noli me tangere,” which
in plain Anglo Saxon means, ‘hands off.” ”

Radio Club 17th anniversary banquet, Hotel McAlpin, N. Y. C., 1926.
Prof. M. 1. Pupin guest of honor.
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Several other speeches were made during the course of the evening, and
as a crowning event Professor Pupin and David Sarnoff were made Honorary
members of the club. A good time was had by all.

THE WORLD:

LEAVE RADIO “AS IS,
URGES PRUF. PUPIN

“Government Hands Off” Is
General Tenor of Speakers
at Annual Dinner

SENATE’S PLAN DENOUNCED

Hoover Praised for His Policy
of Co-operation

““The Government must Xkeep its
hands off radlo,” was the tenor of
speeches at the annual dinner of the
Radio Chud of America, In the Hotel
McAlpin Jast night. Among those who
=tressed this necessity before the 140
diners were Michael Pupin, professor
of electro- hanios, Co) Unl-

versity; David Sarnoff, Vice Presi-
lent and General Margger of the
Radio Corporation of America; Gano
unu, consulting engineer, Past
Presldent of the American Institute
o! Electrical Engineers Major Edwin
H. Armstrong, inventor of the regen-
erotive and super-reggnerative radio
circuits used throughout the world,
and John V. L. Hogan, oonsulting
radio engineer. E. V. Amy, President
of the Radlo Club of America, pre-
sided.

Prof. Pupin and David Sarmoft were
elected honorary members of the club.

Prof. Fupin told how the cludb was
started by radio amateurs. Although
sombe of tirese have become great ex-
Pperts, he eaid, they are still amateurs
in the highbest ®ense of the world:
<C 1a] sid ‘were not
allowed to blas the sclentific opinions
Tot either himself or his audience
Oontinuing, he said:

“It is not so much- the occasional
syinventor who nurses & great technical
art 18 it i3 the intelligence of & well

orzanized and liberally supported re-
search laboratory. When I think of
that I am’ pertectly convinced that
very few of the great advances In the
telephoné art would have happened
under. Government ownership.

“Some six or seven years ago I op-
posed a bill which proposed to place
the radio art under Government own-
ership. The Congressional Committes
belleved me. "If 1t had not we would
have no radio broadcasting art to-day.
This art was developed in this country
first, because you and I and our In-
dustrial research labqratories were
free from all interference on the part
of bureaucracy.

*“The Department of Commerce has
consulted us, because it has found
that nothing can be done without us,
the ts. It has a der lc and
not a bareaucratic -method of pro-
cedure. To replace it by another In-
strumentality ‘of the Federal Govern-
ment would mean to eliminate from
the p critical d of the
young radio art an intelligent and ex-
perienced co-operator™ without any
assurance that the new instrumen-
tality will ever be equal to its task.

“If it 1s proposed that this new In-
strumentality shall be a commission,
resembiing in its authority and mode
of operation an Interstate Commerce
Commission, then it will certainly be
a failure. Who can tell to-day
whether a year or two, or several
‘years hence, the best wave lengths for
broadcasting will be-ten, fifty, 100 or
several hundred metres? Who can
tell what will be in the very near
future the best method. of eatabMshing*
selectivity? 'Who can tell what acd}-
tional means must be employed to
diminish the annoyances of static?

*“President Coolldge is right when
he favors the Department of Com-
merce to co-operate, just as hercto-
fore, with the creators of ‘the radio
art in the solution of the outstanding
problems,

“The Senate i wrong when it pro-
Poses to solve a complicated scientific
problem in its own way without a
thdrough knowledge of the aclence
which the solution dermands.”

New York World, May 14, 1926.

Later in the same year when the broadcast situation was becoming danger-
ously involved due to the pending legislation, the club went on record by issuing
the following resolution, passed at a special meeting of the board of directors:

“RESOLVED that until the present limitagigns of the powers of the Department of
Commerce shall have been removed or other provisions made by legislation, no broadcaster
should change his wave length or hours on the air or increase his power without first receiving
the approval of a committee representative of the art organized for the purpose, and be it
further ~

“R ] h. he Radio Club of America, organized_for the object,.among others,
of develoﬁfgs ?}I;ev x}ilziot ::t,thereby declares that the present condition in the radio field, caused
by the temporary removal of legal restrains, is a new occasion for the exercise of that capacity
of self-government and respect for the interest of the public, in which the radio art has led,
and it further declares that it will hold its members re_sponsxble in the opinion of the club for
their conduct in the observance of the principles underlying these Resolutions.
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R.C.of America
forContinuance
of Old System

Radio Club Thinkz That
Hoover Regulations
Worked Well.

T a special meeting of its board of
directors the Radio ClilL of Amer-
ica—the oldes! radio vigawsation cie
lain- drew UE a resolution backing the
regulations beretofore rigidly observed in
broadeast practice. While the club bas no
authority other than over the activities of
its extensive memberskip, the sction at
this time is significant in the sense that
this club has always stood for the rights
of radio amateurs and broadcast listen-
ers, thereby safeguarding the best inter-
ests of the radio art.

+ The resolutions drawn up by the board
of directors of the Radio Club «.{ America,
with regard to the present broadeast situ-
ation, read as follows:—

“Resolved, That until the present limi-
taticns on the powers of the Department
of Commezce shail have been removed or
other provisions made by legislation, no
broadcaster shoild change his wave length
or hours on the air or increase his power
witaout first recciving the approval of a
committee Teprescutative of the art, or-
ganized for the purpcse; and be it far-
ther .

“Resolved, That the Radio Club of
America, organized for the object, among
others, of developing the radio art, Love-
by declares that the present condition in
the radio field, caused by the tempcrary
removal of legal restraints, is a new vcca-
sion for the exercise of that capacity of
self-goverament and respect for the in-
terest of the public, i which the radio
art has led; and it further declares that
it will hold its members responsible, in
the opinion of the club, for their conduct
in the ébservance of the principles under-
lyimg these rosoleticns ™

The club-has always taken an active in-
terest in all legislation outlined to affect
the rights of sndio amateurs and broad-
cast listeners. In 1910 a delegation was
sent to Washingbon to protest against the
Depew bill, and this measure was largely
responsible for the defeat of that bill. f{a
1912 action was taken to defeat the Alex-
ander bill. These bills aimed to stifle the
activities of the radio amateur. In 1910
one of the first t radio teleph
stations in the world was ccnstructed and
operated by members of the club. Music
broadcast from it was received by many
of the ©. 8. battleships anchored in the
Hudson River. In 1921 the first amateur
message ever sent across the Atlantic was
transmitted from a club station erected
for that purpose, the message beiig re-
ceived in Scotland by a club member who
went abroad for the test, For these and
other reasons the Radio Club of America
can be expected to follow the present
broadcast developments with more than
ordinary interest.

New York Telegram,
Angust 7th, 1926.

In March, 1927, when the smoke of
battle had cleared and the White-Dill bill
had become a law, the Radio Club once
more arose to the occasion, and strongly
recommended the appointment of Robert
H. Marriott, one of its most prominent and
honorary members, to the newly formed
Federal Radio Commission. Ernest V. Amy,
president of the club at the time, sent a
telegram to President Coolidge, urging the
appointment.

Boosts Marriott
as Commissioner

The appointnent of R. H. Mar-
riott, first president of the Insti-
tute of Radio Engineer:, is being
spensored by 1:irions r:dio organi-
zations. The Radio Club of Amer-
ca, whern inforn.cd of ¢he passage
of the D:ll-White bill Friday cve-
ning, scnt the following telegram
to President Coolidge:—

“Qldest radio club in the wizld
begs you to consider R. H. Marri-
ott, of New York, for member of
the Radio Commission. Mr, Mar-
rioit is an old and experienred
radio mzn—knuws art gnd praciice
thoroughly. He is not connecied
with any company or interests, has
wide acquaintance and support in
the radio field and is univers:ly
iiked. Mr. Marriott would make an
1deal ard populap choice as one: -
~he five Radio Commission mem-
bers.’!

New York Telegram,
Febyuary 26th, 1927.

In the past few years there had, to be
sure, been much discussion about incorpor-
ating the club, but no definite action had
been taken. Towards the latter part of 1928
the board of directors finally took the neces-
sary steps by appointing a special commit-
tee to have the papers drawn up. The result
was, that on February 4th, 1929, the club
was duly incorporated under the Member-

~ ship Corporations Law of the State of New

York, and became the Radio Club of Amer-
ica, Inc.

After the huge success of the seven-
teenth anniversary banquet in 1926, at which
Prof. Pupin was the guest of honor, it was
decided to hold regular annual affairs of
this sort in the spring of each year. This
rule was rigidly adhered to for several years,
much to the enjoyment of all concerned, but
in later years, due no doubt to the well
known depression, a decided deviation oc-
curred. The last annual dinner was held
in 1931, and as a matter of record a full
list of all club banquets is given below.
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5

18th annivessary bemque} of the Radio Club of America, Inc., -
Hotel McAlpin, N. Y. C., 1927.

1926 May 12th, Hotel McAlpin, 17th anni-

Oldest Radio Club versary. Guest of honor Prof. M. L
Holds Banquet Pupin.

‘The nineteenth ' anniversary - of .
e ";‘:"_‘“‘ u::::f“ o 1927 May 12th, Hotel McAlpin, 18th anni-
Hotel McAlpin Iast night at 10, to versaty. Guest of honor George F.
mark the founding of what is
:nbly the oldest radbwclub ‘:1::; McClellan N.B.C.

TRt W Mamlott, hoveears 1928 June 1st, Hotel McAlpin, 19th anni-
metnber of the club and past presi- versary. Guest of honor R. H. Marriott.

dent of the Institute of Radio En-
gineers was -the honorary guest.

‘The toastmaster’s duties were man- 1929 May lsth, HOtCl MCAIPil’l, 20th anni'
aged by Hamrv Sadenwater, ra- ve_rsary_

dio ‘operator the . NCI in . . -
Siret teansatlantic flight, who B ow 1929 Oct. 4th, Hotel McAlpin, special testi-
broadeas . . .

e o e Gemeral monial dinner to Captain Henry J.

Round of England.

New York Telegram, . .
June 2nd, 1928. 1931  April 21st, 22nd anniversary Beefsteak

' Dinner at the Elks Club in Brooklyn.

This brings our story up to modern times, and before closing let us once
more scan the activities of the grown-up small boys who were responsible for the
club’s beginning. The accompanying photographs of typical amateur experimental
stations of the period 1932-1934, certainly give an idea of the tremendous pro-
gress which has been made over the span of twenty-five years. The small boy now
has become a veritable scientist. New developments have come thick and fast and
he has embraced them with the same zest and thirst for knowledge with which he
welcomed the advent of the electrolytic detector and the rotary gap.

Of course the frequencies in use today are vastly different from the early
hit or miss days, the allotted amateur bands now being: 160, 80, 40, 20, 10, and
5 meters. The equipment now consists of, crystal controlled master oscillator
power amplifier transmitters, producing the steadiest of C. W. signals, and short
wave supetheterodyne receivers with crystal filters. The antenna systems are also
carefully designed from formulas, of the matched impedance type, for the exact
operating frequency. Naturally the achievements of such stations, which are in
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fact practically the equal of any commercial station in design, are astounding,
particularly in reliability and annihilation of space, but unfortunately space will
not permit their recording on these pages. ’

Both the stations illustrated, are equipped with the very latest systems of
modulation, and radio telephony, on all frequencies permitted by law, is used most
of the time. Of special interest is the 5 meter or 60 megacycle telephone. This
new field of endeavor took the amateur by storm, and nightly, numerous duplex
conversations can be heard over distances of 30 miles or more. The apparatus
shown is of the master oscillator power amplifier type, and the receivers employ
the Armstrong super-regenerative circuit. The fascination of duplex telephony
is pbvious, and particularly on these ultra short waves, because of the absence
of static interference and fading. The greatest distance covered so far has been
about 100 miles, at which duplex contacts have been maintained quite success-
fully. This would seem to be rather a meager performance, as compared with the

Receiver, staiion “"W2AG,” C. R. Runyon, Yonkers, N. Y. 1933.
Note—single signal short wave superbeterodyne center, and super-regenerative
5 meter veceiver on the right. Randy Runyon was the first amateur to develop
and use the single signal superbeterodyne receiver, which is now the last word

in C. W. reception.

distances covered on other frequencies, but when we consider the inauspicious
beginning of 20, and 40 meter transmission and the tremendous progress made in
a short time, the future for 60 megacycles looks very bright indeed. In fact new
developments are coming at such a rate of speed that, if one remains idle for
a month or two, one becomes a horrible greenhorn all over again. Even at the
present writing, several amateurs, notably our old friend Randy Runyon, are main-
taining successful telephone communication over some thirty miles, on two and
one-half meters with beam transmitters.

This most certainly shows the results of that undying zeal and love for
radio, which has imbued these once small boys since the beginning. It is our
one hope that this ardor may never be dampened, and that by example and shar-
ing of knowledge this same spirit may be passed on to those wha come after-
wards.
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Transmitter of “W2AG". C. W. crystal controlled
M.O.P.A. 900 watts.



5 meter master oscillator power amplifier transmitter
at "W2AG”, 1933.
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Station “"W2GEC”. G. E. Burghard, 520 East 86th St., N. Y. C., 1934. Left to right:
Frequency meter, single signal superbet, 5 meter super-regenevative receivers, Modulator
panel, C. W. transmitting panel, 20 to 180 meters, and 5 metesr M.O.P.A. tran¥nitter.

In conclusion, let us say, that this History was written with a twofold
purpose. Fitst, to chronicle as accurately as possible the most interesting club
events of the past twenty-five years, and secondly to try and give a general idea of
the development of the small boy who was responsible for its beginning. We have
purposely omitted, with but a few exceptions, the recording of the many truly
great scientific, literary, and engineering achievements of the members, because
of their unweildly nature. Some idea of their magnitude can be gained, however,
by btowsing through other sections of this volume i.e. “Proceedings” and “Who’s
Who”.

We fully realize, that the apparent character of the club has, quite natur-
ally, changed with the years. The Radio Club has become a respected scientific
body, but the spirit of friendliness and cooperation which lies deep within, has
never changed, and our old friend, Professor Pupin, very beautifully complimented
us on this rare quality, at the Seventeenth Anniversary Banquet, when he said:

“You love this art for its own sake and not for
what profit it brings you. If I thought otherwise 1
would not be with you this evening.”

Therefore, permit us to say, that, if these pages have succeeded in arous-
ing in the older members and instilling in the newer ones, that spirit of friend-
liness, cooperation and unselfish desire for radio knowledge, which was the prime
factor of our beginning, and is the sole reason for our continued existence; then,
this story has more than accomplished its purpose.
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Charter members of the Radio Club of America lined up before the radio shack in Frank King's back yard at 326 West
107th. Street, New York. It was here that the special meeting of the Junior Wireless Club was held on October 21, 1911,

when the name was changed to The Radio Club of America. Left to right: Jobn Grinan, Frank King, George Burghard,
Ernest Amy, Fastoute Munn. The picture was taken in 1929.
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THE HERITAGE OF
THE RADIO CLUB OF AMERICA

By LioYyDp JACQUET

Perhaps we were misunderstood by our friends and contemporaries of a half century
ago. The term “egghead” was not yet invented; or at least its full connotation had not
taken on the meaning that represented our position in those early days. We were young, and
with a certain lightness of heart peppered with a purpose, with a straight unalloyed sincerity
in our dedication to all things that had to do with “electricity,” *wireless,” and “‘science”
generally.

None of our pals or classmates thought us book-wormish or abnormal. On the con-
trary, we were the "bright boys” of the usually misunderstood physics teachers, who would
somehow look to us kindly as we pushed the lab class along with our own inhibited enthusi-
‘asm, raising the over-all marks of the students at exam times. Maybe there was a certain
amount of satisfaction in being able to explain authoritatively to the spell-bound classroom
what a Voltaic pile was; and to quickly draw on the blackboard an electric bell dry-cell circuit
diagram; or gleefully hook up a telegraph key and sounder in a demonstration of fast code
work that the girls marvelled at.

We reserved our more profound and esoteric knowledge of “wireless’” however for our
fellow-conspirators. And if perchance there were enough self-raised, self-started neophytes in a
particular area or borough, we might draw the circle closer by forming a “‘Wireless Club”
with constitution, by-laws, and the inevitable “'sergeant-at-arms.” For there was an attractive
force as with the poles of a permanent magnet that drew together only those of a same mind,
of a same interest, and to a large degree, of a same feeling of fellowship.

In our own private excursions into the mysteries of what was to evolve in a half century
as one of the most important branches of science, we spent many lone hours at our hand-made
instruments, in the quiet of our attic room, or cellar corner, and so developed a certain way
of thinking. Even the most insignificant result of our experimental blundering was eagerly
reported to our fellow-conspirators for verification and sharing. This eagerness and frankness
in distributing the results of our findings undoubtedly molded the form of fellowship which
is such a striking quality of the Radio Club’s membership.

We were undoubtedly romantic about ourselves, possessors of strange new secrets that
enabled us to send and receive messages without wires. We were in love with “wireless,” and
so dedicated our every spare moment to this goddess. The man-hours of loving efforts thus
lavishly spent alone and together have of course left their mark on any and all under the in-
fluence of this magic. The habit once formed was impossible to lose, come war, or further
schooling, marriage, family, and many other enticing hobbies.

Exalted and inspired as we were in belonging to a relatively small and unique group
initiated into the very few mysteries of the art, we were free and open with our ideas. Our
knowledge and secrets were shared with all neophytes that besought the scant information.
They were brought into our homes and shown our highly individualistic “labs” and *‘research
projects,” as well as working equipment. Advice and help was freely given. And soon the be-
ginner would want to join “'the gang”—belong to the Club.

Politics? We had no time or patience with them, and our Radio Club was run by the
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best men we thought as we voted them into ofhice. And with this confidence, they performed
unselfishly and bravely. This developed leadership, and still retained the individual stamp of
democracy. And it has continued thus for a half century.

Vigilant and jealous of our position, and not quite sure of our legal “rights,” we kept
an eager watch over our own actions as they might hurt others; but also quickly stopped
others who would curtail our sincere efforts. And thus it was that we went to bat with the full
support of the Radio Club’s membership when unfavorable legislation, or rules and regulations
that would adversely affect all amateurs had to be faced and fought out. Yet we never would
attempt to dictate to others our own ideas or concepts of laws to rule all. How much of this
upright, sincere, and selfless spirit eventually permeated the Radio Laws that were written into
our national bills we may never know. But certainly the influence of Radio Club men here and
there, quietly and rightly, trickled through to the law-makers, and the matter was kept in the
proper perspective, that all radio men, as individuals, might enjoy their full rights.

Many have been the guests at Radio Club meetings who have commented upon one of
the most obvious characteristics of the members: their strong friendship among each other,
their sincere fellowship, their open goodwill: These are qualities that have grown with the
founding members, and is one of the prized appeals that the Radio Club retains for those
afhliated with it through these many years.

For this is a Radio Club with a distinctive personality. It is and has stayed the individ-
ual's Radio Club: the pioneer, the lone researcher, the staunch amateur, the independent in-
ventor. It is the place—in a conformist-ridden industry overshadowed by “big business”
aspects—for the independent amateur, the theoretical physicist, the practical engineer, the
famed inventor, the beginning experimenter, the business man and marketer, the independent
scientist, to mingle and to fraternize on the one, common level of good feliowship.

There seems to be a shrinking of places where the essential pioneer spirit can survive:
the spirit of independent investigation and scientific research so essential to the progress of
the whole electronic art. The value of the individual person, his character and his achieve-
ments, can best flourish in the proper environment. There are few oases as inviting today as
the forum and fellowship of the Radio Club.

Though a half century old, it is a strange thing that it is so young in spirit. The con-
tinued policy of recognizing primarily the value of the individual and his personal worth; the
giving of full recognition to individual achievement in fields of pioneer investigation; the
encouragement to individuals to expand the opportunities for individual achievement in the
fields of electronics...these are all powerful factors at work at the Radio Club, all lineal de-
scendants of the pioneer qualities built into it by those who went before, the unique heritage
that insures continuity of existence, into the second half of the century mark, and beyond...

At this Fiftieth Year milestone, we may well stop and make a quick moral assessment of
our being. Did we, to use a modern phrase, leave any messes behind? Were we a luxury, and
was our hobby a worthy one? Looking at the pile of old electrical, wireless and science maga-
zines in our old rooms, the tangle of useless wires, the dented coils, broken VT tubes, bat-
tered earphones, useless home-made tuning and detecting devices, our parents had to
straighten out when we left the roost to go out into the world and prove our worth in the
new field of communications, we might have misgivings.

But as for our ideals, and our thinking, and our philosophies—those, we like to be-
lieve, were lofty, and noble, worthy of permanence...and without confusion.

All through these five decades, we could, and did, look at ourselves face to face, and
be not ashamed. Even though our scientific iconoclasm caused some to raise eyebrows among
the uninitiated, the secret something that drew us together originally and kept us together ever
since has proved to be real and substantial. As ethereal as this substance is, it was the base
upon which we erected this clan of kindred minds that we call the Radio Club of America.




A HISTORY OF
THE RADIO CLUB OF AMERICA, INC.

By GEORGE E. BURGHARD

Part I1

The year 1934 was indeed one of great importance to the Radio Club for it marked the
twenty- fifth year of its existence. Just twenty-five years ago that small group of young boys met
in the Ansonia Hotel and founded what is now the. oldest Radio Club in continued existence
on record. This of course called for a celebration and the President appointed a special 25th.
Anniversary Committee to make suitable arrangements. As a result the Silver Anniversary Year
Book was published. It contained a complete history of the Club from 1909 to 1934, a list of
all papers read before its members during that time, autobiographies of all the members,
photographs of all the past presidents, articles by prominent members and a Preface written by
one of the founding members George Eltz Jr which will bear repetition here. Some fifteen

PREFACE

In preparing this, our twenty-fifth anniversary number, the Committee have a keen
appreciation of the responsibility imposed upon them by the membership.

Twenty-five years represent practically the entire life span of that most fascinating of
the communication arts,—Radio. Our membership has contributed more than its share to
the perfection of the science as it is known today. Statistics are therefore available in vast
array ready for sorting, sifting, and compilation into neat paragraphs,—that no one will read.

The committee had to decide whether we should prepare a statistical type of anni-
versary number or whether we should attempt, to the limit of our poor powers, to incorporate
in the book some of that spirit which led to the foundation of the club and to which can
.Jargely be attributed its continued existence.

To the members of the committee the answer seemed more than obvious, statistics
could not be ignored, thev were important, yes, but only as the limbs of a tree are important.
Statistics are the result of growth just as are the limbs of a tree, it is the spirit, the upward
urge that is responsible for both.

In no engineering association is the spirit of growth, the urge to seek new pastures as
strongly emphasized as in the Radio Club of America, Inc. Founded in 1909 by a group of
school boys whose sole bond, when the club was formed, rested in their interest in "“Wire-
less”, the club has continued ever since with that bond as its strongest and greatest asset.

The school boys have grown up, they are now middle-aged men, but when they meet,
as they do very frequently, the same spirit, the identical urge to find something new in
“Wireless” is always present. If the founders of this club and its early membership
bequeathed anything to the club it was this spirit of unrestrained curiosity and willingness
to reveal to others without hesitation the results of personal experiments in the beloved art.

There is something big, something cosmic, about radio that washes away the petty
things that so trammel other arts and sciences. The rich and the poor, the wise man and
the student, meet through the medium of the ether and are comrades. This is the spirit of
your club, treasure it, foster it, for when it dies the club dies with it.
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When the club was founded radio was an unknown quantity, aimost a plaything.
How it has developed, the part it played in the World War and the position it holds in the
world today is known to all of us. It has been exploited by big business, fortunes have
been made and lost in it but the bond that founded the Radio Club is still good. Radio, to
those who truly understand its spirit, is above exploitation.

There is no other radio association quite like the Radio Club, no other group quite
so free of the commercial taint, old and young, we are amateurs when we meet in the Radio
Club, let us remain so.

The statistics on our membership have been cut to the barest possible outline. A
glance through the membership list will reveal the reason for this. To do full justice to the
achievements of some of our members would require a volume many times thicker than we
could afford. It is our desire to slight no one, rather are we actuated by that amateur bond
which attributes to each in equal measure, the same spirit, the same desire for development,
regardless of past achievements.

It is in this spirit that your committee present to you your twenty-fifth anniversary
yeat book.

GEORGE ELTZ, JR.

Preface to Silver Year Book by George J. Eltz, Jr.

hundred copies of the Silver book were printed and it was well received by the radio press as
is evidenced by the clippings shown herewith. It was sent to libraries and institutions all over
the world and is at the present time a collector’s item. The cover design which was drawn in
black on a solid silver background made a striking combination.

For some time members of thé Club had been carefully considering the proper way to
honor Major Armstrong for his many great achievements in the Radio Art, as well as his inter-
est and faithfulness to the Radio Club of America. In December of 1935 Larry Horle con-
ceived the idea of creating 2 medal to be awarded from time to time to a member who had done
outstanding work in the radio field, and to be known as The Armstrong Medal. He discussed
his idea with Harry Sadenwater and George Burghard. They heartily agreed with him and pro-
posed bringing the matter to the attention of Ralph Langley, the President of the club. At his
suggestion a resolution was drawn up dedicating the medal to Edwin H. Armstrong and pro-
viding for the presentation of an engrossed scroll evidencing this fact, to the Major at the
reading of his paper on Frequency Modulation before the club on December 19th. 1935. This
of course needed the approval of the Board of Directors and as time was very short all the
directors were contacted by phone and their approval received. The scroll was duly prepared
and presented to Major Armstrong at a special meeting held in Pupin Hall, Columbia Uni-
versity on Thursday December 19th. 1935. The paper was titled “A New Method of Reducing
the Effect of Disturbances in Radio Signalling by Frequency Modulation” and attended by an
overflow crowd. The Major was taken completely by surprise and thanked the club profusely
for the honor bestowed upon him. The scroll which was beautifully engrossed in colors un-
fortunately was not ready on the night of the meeting so the President presented Armstrong
with a copy of the text and the real scroll duly signed by all the officers and Directors was de-
livered to him informally later in the year. A facsimile of scroll is shown on page 68.

It now became necessary to produce the actual medals and President Langley appointed
Harry Sadenwater and George Burghard a committee of two to take immediate action. To
make a long story short; the medal was designed in Camden N. J. by Messers. Vassos, Steven-
son and J. P. Barnes and the sculptor was Harry Straubel. First a master was made in bronze
and then a2 mould was made from it and the medals cast in solid silver from the mould. Thir-
teen medals were made in all, at a cost of $336.00. One finished medal was given to each of
the designers as per agreement, for their services. The remaining ten were retained by the
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“A History of the Radio Club of
America, Inc,” by George E. Burg-
hard, traces in a very interesting and
vivid manner the story of the Radio
Club from its beginning in 1909. Mr.
Burghard has condensed his material
into some 38 well-illustrated pages.

Immediately following is a foreword
by Lawrence C. F. Horle. This fore-
word precedes the complete listing of
the Proceedings of the Ra  Ciub. To’
appreciate the value of this . .ting of the
Proceedings, even if only for reference
purposes, one needs but glance at names
of the engineers who have presented
papers.

An enrollment of past officers, con-
densed history of each member, and the
Constitution of the organization com-
pletes this year book.

r'he members of the Twenty-Fifth An-
niversary Year Book Committee,
namely, George E. Burghard, Ernest
V. Amy, Edwin H. Armstrong, George
J. Eltz, Jr., John F. Grinan, Lawrence
C. F. Horle, Frank King, Robert H.
Marriott, Fred Muller, Joseph J. Stant-
ley, and W. E. D. Stokes, Jr., deserve
a vote of thanks from the Radio Club.

25 Years of Radio

Radio Club of America, 25th Anwiver-
sary Year Book, 1934. Available at
the Club headquarters, 11 West 42nd
St. (Price $1.00 to members, $1.50 to
non-members.)

January 2, 1909 the Junior Aero Club

of U. S. met at the Hotel Ansonia at the

instance of W. E. D. Stokes, Jr. to con-
sider a new hobby, radic. The members
of this group, now the Radio Club of

America, were of gentle age—Mr. Stokes

was then 12.  Today these boys are

grown but their interest in wireless sur-
vives. The history of their club is the
history of radio in America.

In the Year Book will be found photos
of Louis Pacent and Harry Sadenwater
listening for signals from Europe, Arm-
strong’s regenerative apparatus, radio
stations of E. V. Amy and others, Harry
Houck’s home-made loose coupler, sta-
tion 1BCG which pumped 200 meter sig-
nals to Europe and caused M. I. Pupin
and David Sarnoff to go to Greenwich,
Connecticut, to see what “the boys are
doing.”

The entire book brings back memories
of the old and glamorous days. Evidently
the committee, under George Burghard,
is still amateur at heart. In the Book is a
history of each of the several hundred
members.
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Electyical Engineering, April 1935 (top, opposite page); New York Sun, March 2, 1935 (bottom
left, opposite page); Radio Engineering, March 1935 (bottom right, opposite page); Electronics
April 1935 (rop righs).

club together with the master. The mould was then destroyed. To date ten medals have been
awarded and for the sake of the record the presentation dates and the names of the recipients
are listed below: :

ARMSTRONG MEDALISTS

1937—Professor Alan Hazeltine
1938—Dr. Harold H. Beverage
1940—Greenleaf Whittier Pickard
1941—Harry W. Houck
1945—Carman Randolph Runyon Jr.
1946—Charles Stuart Ballantine
1947—John V. L. Hogan
1952—Captain Henry J. Round
1953—Raymond A. Heising
1956— Melville Eastham

1950—Ermest V. Amy
Edwin H. Armstrong
George E. Burghard
Monton Cronkhite
Paul F. Godley —
John F. Grinan
Walker P. Inman

In view of the fact that the last of the ten Medals was presented in 1956, the Medal
Committee was instructed by the Board of Directors to proceed with making a new mould
from the Master, and casting a new supply of Armstrong Medals for future use.
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and to all athers to whom these presents map come
Greeling

Bt it known that/at a special mesting of the Board of Divectors of The Radio Club of Americaheld
December 19,4935, in Rew York Citp.the following Resolution was adopted by unanimous cousent:

Mhmaﬁ' Edwin Homard Armstrong for manp pears has diligentlp, caruestip 2nd effertively
given council and encouragement in the guidance of The Radio Club of America.and

Mhm A8 - Welook back with pride and honor to the prescutatione before our meetings of his
basicinventions:Fhe Regenerative Cireunit, Fhe Superheteradyne and Super-RegenerativeSpstems
aud tonight TaeTlew Spatem for Sliminating Noise by Frequency Ttodulation. each o out-
standing importaucein the Radio Art. Fhevofore beit

R? G ﬂlll l‘ﬁ Shat aproperlp engrossed parchment copp of this Resolutionbepresentsd to
60win Howard Armstrong at the conclusion of the preseutation of his Paper on Noise Suppression
bp Frequencp Modulation this evening as an expression of our deep appreciation of hisheen techniaal
kuewledge and untiring willingness to mork, and his outstanding rontributions to Radio Art and
Scirnce. @And beit further

R ean lll D Shat. in further token of appreciation, The Radio Club this dap hervbp evtablishes
an award to be hnown as the Armstrong Medal’ to bebestowed by the Board of Directors of The
Radio Club of America upon anp person withiu ite membership who shall havemade, mthe opinisn
of the Doard of Directors, and within the spirit of the Club, au important contridbution to Radie
Qrt and Science.

Bn 310 at New York this 19th dap of December, onethonsand ninehundred and thirtp-five.

). N

ol H G b
@%Zm?p

FHYL Hfo ok~ e ﬁZ&lW

Scroll presented to Armstrong dedicating the Medal.
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The Armstrong Medal. Front (left) and reverse sides.

It will be noted from the above that an Armstrong Medal was not awarded every year.
This is because it is given in accordance with the conditions and requirements formulated in
the establishment of this honor by the Board of Directors of the Club. Quoting from the
Scroll: *“The Radio Club this day hereby establishes an award to be known as the **Armstrong
Medal,” to be bestowed by the Board of Directors of The Radio Club of America upon any
person within its membership who shall have made, in the opinion of the Board of Directors,
and within the spirit of the Club, an important contribution to Radio Art and Science.”

Although it was the original intention of the Directors to hold banquets annually as
anniversary celebrations, nevertheless the depression of 1929 somewhat upset the schedule.
There were no banquets held until the 27th Anniversary in 1936.
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Professor Alan Hazeltine receiving the first Armstrong Medal from John Miller President of the Radio Club
on Oct. 29 1937. Left to right; Edwin H. Armstrong, Prof. Hazeltine, John Miller, Harry Sadenwater,
George Burghard.
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In 1937, the Board of Directors decided to present the first Armstrong Medal to Pro-
fessor Hazeltine for his great contributions to the Radio Art.
 This was indeed a special occasion and the presentation was made at the twenty-eighth
anniversary Banquet held at the Engineers Club New York City on October 29th. 1937. About
two hundred members and their guests enjoyed the proceedings and Professor Hazeltine's
most gracious acceptance, in the true Radio Club spirit.

CITATION on the occasion of the
Awarp of the ARMSTRONG MEDAL
to LOUIS ALAN HAZELTINE

The award of the Armstrong medal for 1037 by the Radio
Club of America to Professor Louis Alan Hazeltine is in
recognition of his outstanding contributions to the art and
science of radio communication.

To the public his name will always be associated with the
neutralized frequency amplilying systems which he developed
to a complete solution from the mathematical point of view
and which resulted in the first commercial high gain radio
frequency amplifier with stable characteristics.

To radio engineers his contributions are of a much wider
scope, embracing among others, the first and most useful of
vacuum tube parameters “mutual conductance”. The theory
behind this contribution led largely to taking the vacuum
tube amplifier out of the realm of experimentation and into
the field of calculable engineering.

Professor Hazeltine's contributions to the art have been made
with the constant thought of their usefulness to his brothers
in the science and the profession and most clearly typify the
spirit of the Armstrong award. that of individual research
and delving unafraid into the then unknown, to the end that
a further advance in the science might be made possible for
future engineers to build upon.

From this day on the Banquets were held quite regularly in the Fall or Winter of each
year. A complete list of the Anniversary Dinners follows:

Radio Club Banquets.

1936—27th. Anniversary Banquet held at the Engineers Club N. Y. C. October 29th. Toast-
master, Thomas Styles.

1937—28th. Anniversary Banquet held at the Engineers Club N. Y. C. October 29th. First
Armstrong Medal to Alan Hazeltine.

1938—29th. Anniversary Banquet held at the Engineers Club N. Y. C. November 4th. Guest
of Honor Egbert Von Lepel. Armstrong Medal to Dr. Harold H. Beverage.

1939—30th. Anniversary Banquet held at the Engineers Club N. Y. C. November 29th. Guest
Speaker Lenox R. Lohr.
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Hazeltine Given
Medal By Radio
Club (i America

Awarded Armstrong Medal
for Contributions to Radio
Communication

Dinner Last Friday

He Is Cited for Design of
Neutrodyne Circuit

Louis Alan Hazeltine, Professor
of Physical Mathematics at Stevens
and eminent mathematician and
radio engineer, was awarded the
Armstrong Medal for “his out-
standing contributions to the art
and science of radio communica-
tion” at a dinner at the Engin-
eers’ Club in New York City last
Friday evening. The award was
made by the Radio Club of Amer-
ica, of which Professor Hazeltine
is a member. He is the first to
receive the award.

Miller Reads Citation

John H. Miller, the President
of the Radio Club of America,
presented the Medal to Professor
Hazeltine and read the following
citation:

“The award of the Armstrong
medal for 1937 by the Radio Club
of America to Professor Louis Al-
an Hazeltine is in recognition of
his outstanding contributions tc
the art and science of radio com-
munication.

Extensive Contributions

“To the public his name will
always be associated with the
neutralized radio frequency ampli-
fying systems which he developec
to a complete soiuiion from ihe
mathematical point of view and
which resulted in the first com-
mercial high gain radio frequency
amplifier with stable character-
isties.

“To radio engineers his contri-
butions are of a much wider scope
embracing among others, the first
and most useful of vacuum tube
parameters — mutual conduc-
tance. The theory behind this
contributior led largely to tak-
ing the vacuum tube amplifier out
of the realm of experimentation
and into the field of calculable
engineering.

“Professor Hazeltine’s contribu-
tions to the art have been made
with the constant thought of their
usefulness to his brothers in the
science and the profession and

Professor Hazeltine

HE Radio Club of America, a group of the country’s out-
standing radio engineers, has awarded to Professor
Hazeltine its first Armstrong Medal. Though candidates for
the award are restricted to Club members, this actually les-
sens the prestige of the award very little or not at all, for
every one who is any one in radio is a member of the Club.
The awarding of the Medal to Professor Hazeltine, then,
places him in the radio research field second only to Mr. E.
H. Armstrong, in whose honor the Medal was founded, and
who is, in Professor Hazeltine’s own words, the ‘“patron
saint” of the Club.

To speak thus definitely of Professor Hazeltine’s emi-
nence is only to put into words what radio men have known
and Stevens men have surmised for some time. It has not
before been an “accepted fact” for the records because Pro-
fessor Hazeltine is to a rare degree disinclined to advertise
himself; zealous champions of our name and fame have not
yet called him “Steven’s own” because it is unnatural for any
Stevens man to think of him as anything but “Hazy,” and
“Hazy” is a teacher and friend before he is an eminent radio
engineer. As Professor Stockwell said when the award was
mentioned to him, “I hadn’t heard about it, but I'm not
surprised.”

The incident which led Professor Hazeltine into radio
work was interesting. On an evening in 1915 E. H. Arm-
strong was to present a paper on his recent research in radio.
Professor Hazeltine was then a member of the Stevens fac-
ulty, and Lawrence Horle, a graduate of ’14, was an instruc-
tor in the Physics Department. Mr. Horle mentioned the
forthcoming Armstrong paper to his colleagues, and they
agreed to go together to hear it. Armstrong told of his de-
velopment of the regeneration principle, a paper which is
recognized now as one of the most far-reaching and funda-
mental in the history of the science. It aroused Professor
Hazeltine’s enthusiasm and started him on his career.

most clearly typify the spirit of
the Armstrong award, that of in-
dividual research and delving un-
afraid into the then unknown, to
the end that a further advance
in the science might be made pos-
sible for future engineers to build
upon.”

Among those attending dinner
Friday evening were several
Stevens men: Lawrence C. Horle,
’14, formerly an Instructor in the
Physics Department and a close
friend of Professor Hazeltine;
Lincoln G. Walsh, ’26, and William
F. Bailey, ’33, formerly an In-
structor in the Electrical Engi-
neering Department.

Professor Hazeltine is a gradu-
ate of Stevens of the class of ’06.
He did not become engaged in
radio work, however, until 1915.
Since that year he has devoted
himself quite completely to this
branch of study, with particular
stress on the mathematical point
of view. As a result he has made
some of the fundamental develop-
ments in the science of radio. His
most outstanding development was
of the neutrodyne principle, which
is the neutralization of capacity
coupling in vacuum tubes, pre-
venting oscillation. Professor Ha-
zeltine is now President of the In-
stitute of Radio Engineers.

The Stute, Stevens Institute
November 3 1937.
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In 1938 the second Armstrong Medal was awarded to Dr. Harold H. Beverage, for his
outstanding work on Wave Antennae. The presentation was made at the 29th. Anniversary
Banquet held at the Engineers Club on November 4th.

CITATION

In recognition of his pioneer work on wave
antennae and his continued work in this and other
phases of the radio art, the award of the Armstrong
Medal by The Radio Club of America is made to
Harold Henry Beverage.

Almost from boyhood he has been actively
interested in all phases of radio, his first amateur
station having been built in 1910. As a radio engi-
neer and under the tutelage of Alexanderson, he
rapidly made a name for himself in the development
of radio transmission.

To both the amateur and professional
worker his name has been immortalized in the Bev-
erage antenna, the precursor of wave antennae of all
types. His later work in the development of spaced
diversity antenna systems is of outstanding import-
ance in present day radio communication. His
knowledge of the phenomena involved in the oper-
ation of antennae of all types is profound.

The successful use of long distance short
wave signals through all types of interference is
basically due to his work in the optimum utilization
Harold H. Beverage of space power.

Since Armstrong’s disclosure of his new system of Frequency Modulation in 1935 before
the Institute of Radio Engineers and the Radio Club of America great interest was aroused in
the Radio world and the public hailed the invention as a means of eliminating static in broad-
cast reception. He read a paper titled “'Frequency Modulation in Radio Broadcasting™ on
March 23rd. 1939 before the Radio Club during which he gave some very revealing demonstra-
tions. He showed that the power at the transmitting station could be reduced to an absolute
minimum without affecting the quality of the received program or increasing the extraneous
noises or static. A very comprehensive article appeared in the New York Times the next
morning, commenting on the paper and the importance of the various tests made with the 20
kilowatt station erected by Major Armstrong at Alpine New Jersey and the 600 watt station
of C. R. Runyon located at Yonkers New York.

January 23rd. 1939 saw the thirtieth anniversary of the sending of the first radio distress
call at sea. It was sent by one of our distinguished members Jack Binns who was the wireless
operator on the illfated liner Republic. He sent the now famous signal “CQD"’ which was the
distress call of that time, and brought immediate aid thus avoiding a great disaster and making
himself the hero of the hour.

Greenleaf Whittier Pickard was the recipient of the Armstrong Medal award in 1940 at
the annual Banquet on November 1st. The event was very ably reported in the October Pro-
ceedings under the heading “"Club News,"’ and we quote:

““The Annual Banquet of the Club took place on November 1st at the Engineers Club in
New York. The usual spirit of gaiety and reminiscence prevailed, and there were numerous
amusing anecdotes and personal references.

Following the dinner, President Henney presented the Armstrong Medal to Greenleaf
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NEW RADIO MARVEL
REVEALED IN TEST

Transmitter Power Cut From
20,000 to 5 Watts Without
Affecting Reception

STATIC AT A MINIMUM

System Developed by Major
E. H. Armstrong Explained
to Radio Club

Some of the hitherto unrevealed
wonders of the new ‘frequency
modulation” radio broadcast sys-
tem developed by Major Edwin H.
Armstrong Columbia University
electrical engineering professor,
were demonstrated last night at the
university at a meeting of the
Radio Club of America.

Assisted by three engineers of the
General Electric Company, Major
Armstrong was able to show in a
series of tests that the transmitting
power of his 20,000-watt station at
Alpine, N. J., twelve miles up the
Hudson, and a similar 600-watt sta-
tion in Yonkers, could be reduqed
almost to the vanishing point with-
out appreciably affecting the qual-
ity of the program. At the same
time this huge reduction in power,
about 4,000 times in one case and
600 in the other, respectively, did
not seem to cause an increase in
static noises.

In other words he purported to
show, and seemed to succeed in
showing, that with his unique sys-
tem high-power stations are not
necessary for perfect, noise-free re-
ception.

Directing the tests by telephoning
to his operators at Alpine and
Yonkers, Major Armstrong first
showed the several hundred as-
sembled engineers of the club what
musio and sound effects ‘‘sound
like"’ with his system blotting out
the noise generally considered in-
herent with all types of reception.
Each sound was crystal clear and
life-like, and murmers of approval
were heard from the audience.

Music Is Not Affected

He then asked Yonkers to reduce
power from 600 to one watt. Music
sent over the wave thus created
by scarcely as much as is required
to light the bulb of a pocket flash
lamp, seemed to suffer not a bit
by the reduction. Next he instruct-
ed Alpine to reduce its 20,000 watts
to a minimum, wlf ch he said would
be five or six watts of power. The
result was about the same as with
Yonkers.

Major Armstrong then explained
to the assemblage that ‘I believe
this demonstration speaks for it-
self; certainly it tells us the system
actually does step outside the realm
of staticc. We have reduced our
sending power almost to the irre-
ducible minimum and still have
transmitted music of the same qual-
ity without appreciably - adding
noise.’”’ '

The Alpine station, erected by
Major Armstrong to prove his
theories that ‘‘frequency modula-
tion will work,” utilizes a wave-
length of about six meters. The
Yonkers station, owned and oper-
ated by C. R. Runyon, an amateur,
utilizes a wave of three meters.

Next, programs were routed over
both channels; Yonkers to Alpine
to the Pupin Laboratory at Colum-
bia, where the music was repro-
duced by a battery of loudspeakers.
Results were quite as favorable as
when only one channel was em-
ployed.

To Appease the Skeptical

A number of sound effacts also
were tried, to appease those among
the gathering who still were skep-
tical. Extremely faithful reproduc-
tion of the original sounds were

apparent in all cases. The faintest

tinkle of water poured into a glass
at the sending station could be
heard.

The technical side of ‘frequency
modulation,” and the results  of
tests carried out in the past few
months with similar stations at
Schenectady and Albany were dis-
cussed by I. R. Weir, C. W. Fyler
and J. A. Worcester, engineers of
the General Electric Company. The
gist of all the field results, it was
said, has been highly in favor of
the Armstrong system, compared
with other methods. '

The two up-State stations were
arranged to operate on both the
Armstrong method and the usual
type of broadcasting, known as
‘““amplitude modulation,”” to com-
pare each system. Identical pow-
ers were used in each case, and the
same wave length was employed.
Then, with a receiver arranged to
intercept either type of broadcast-
ing, the engineers motored along
the fifteen-mile Schenectady-Al-
bany road looking for trouble.

When the transmitters were on
“amplitude’” broadcasting plenty
of trouble was found, Mr. Fyler
said. The trouble area began a
mile out of Schenectady and ended
only a mile or so from Albany, he
asserted. The waves interacted and
caused npise and whistles.

“With the Armstrong frequency
method, however, it was a different
story,”’ related Mr. Fyler. “Only
in an area a mile wide, midway be-
tween the two cities, did we en-
counter trouble, and even in that
area we made the new method
work perfectly. All we had to do
was move the set’s antenna rod a
half-inch one way or the other and
Schenectady came in and Albany
was excluded, or vice versa.”

New York Times, March 24, 1939.
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PROGRESS SINCE

HE ateamship Republio i3 thirty
years out from the port of
Time.

‘The once proud Queen of the
Sea has long since settled in her
watery grave; the frantic CQD that
flashed from her masthead is lost
in the emptiness of space. Marconi,
who gave the big ship a tongue with
which to summon help, is gone.
Endless waves of music now roll
out across the waters where the Re-
public plunged from sight. The Lu-
sitania, the Baltic, Olympis, Ti-
tanic, Leviathan, Mauretania and
Berengaria have passed from the
Atlantic lanes, but not without
leaving in their wakes tales of the
sea in which wireless added a touch
of romance, safety and heroism.
From 1909 to 1939, the Marconi
spark has been revolutionized. The
wireless of that day, now known as
radio, has become a world-wide me-
dium of communication; it has be-
come a social force undreamed of
on this January day three decades
ago. Up to that time the impor-
tance of Marconi’s contraptions was
not generally realized, but the ma-
rine searchlights that played across
the murky waters off Nantucket to
spot the badly crippled Republic
were also spotlights on wireless.
Binns Called for Help
It will be thirty years ago tomor-
row that the luxurious lifer Repub-
lic, bound on a vacation cruise to
the warm waters of the Mediter-
ranean, curved out of New York
harbor. Caught in a heavy fog off

Nantucket, 175 miles east of Am- |

brose Lightship, at 5:30 o'clock in
the morning with her 461 pas-
sengers asleep, the big ship was
rammed by the steamer Florida.

Quickly Jack Binns tapped from
his key the historic CQD, the dis-
tress call of that era, and a cordon
of ships rushed to the scene, 250
miles from New York. The Baltic
was one of the first to arrive for he-
roic work, and when she came into
New York with the rescued on
board, Binns was the hero of the!
hour. Only four lives had been |
lost. To wireless went the laurels'
for the invisible life lines it had |
uncoiled through the fog and dark-
ness. The Republic sank; the Flor-
ida with its badly mangled bow
slowly limped to port.

The Trio Never Met

The papers of that day which tell
the story are now crumbling, yel-
low and brittle with age. The ever-
modest Jack Binns is an official of
a radio company in New York, and
is frequently seen in Times Square.
Always keeping abreast of progress
in radio, 1939 finds him deeply in-
terested in television. Commenting
on the many magic developments
since he called for help from the-
Republic’s lurching and smashed |
deck, Binns said the other day, “We
now have another ‘lollapolooza’ on
our hands—television!’’ He foresees
new wonders, but first, before this

branch of radio comes into its own,

THE REPUBLIC’S CQD

—_— &
@

Anniversary of Disaster
Finds Wireless World

Revolutionized

the program and showmanship
problems must be solved.

Captain William 1. Sealdby of the
Republic lives at Vineland, N. J.,
but generally spends some time
abroad each year.

Captain Angelo Ruspini of the
Florida, whose masterly seamanship
was credited with saving hundreds
of lives, by keeping the bow of his
ship in the Republic’s wound to
avert the inrush of water, lives at
Great Neok, N. Y. He is now a
commuter subject to the whims of
the elements that tease the Long
Island Railroad. Binns has never
met Captain Ruspini, but he re-
marked the other day, “He did a
great piece of work; he was one of
the youngest skippers at that time.””

How Wireless Has Changed

Wireless has changed some since
that CQD. “You bet it has!"
chuckled Binns. In 1809, after the
wreck, there was no doubt that
wireless was something ocean liners
should never sail without. But few,
if any, expected its waves would
wash music across the rooftops and
into homes; that a President would
be heard in ‘‘tireside chats’’ and
reading his message to Congress;
that all the world would eavesdrop

on a British King abdicating the
thronel

No one dreamed that this thing
called wireless could be used so ef-
fectively by an actor such as Or-
son Welles to scare the populace
through a ‘‘Martian invasion.’ True,
Enrico Caruso, according to a dis-
patch on the day that the Republic
shoved off on her last voyage, had
signed a contract to sing for $10,-
000 a week on a tour of English
provincial towns, but there is no
record that any prophets around
the Metropolitan Opera House ex-
pected 30 years later a tenor would
be paid $4,000 weekly for three or
four short songs on a half-hour
radio program!

Radio at sea is no longer a dot-
and-dash affair secluded in a shack
on the upper deck or in a cramped
cabin. It has found its voice; it
talks from artistically decorated
walnut or oak paneled rooms.
Transatlantic passengers pick up &
telephone in their staterooms. They
chat with friends ashore, in cities
on the other side of the globe. From
mid-ocean one may be talking with
Johannesburg in South Africa, an-
other with Shanghai, yet without
the slightest interference. And their
conversations are unintelligible to
curious eavesdroppers, because by a
snap of a tiny toggle switch the
speech is ‘‘scrambled’’ at the trans-
mitter, to be unscrambled again
when the jumbled words strike the
telephone station ashore, new magic

since the Republic's day

New York Times, January 22, 1919

Jack Binns at the key of a reconstructed transmitter similar to the one
with which he sent the first radio distress call (CQD) in history, from

the sinking S.S. Republic in 1909.
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President Keith Henney (left) presenting the Armstrong Medal to Greenleaf Whittier
Pickard. Dr. Pickard's record in vadio research, from the earliest days to the presens,
justifies the title 'Radio’s Most Active Pioneer.”

Whittier Pickard of Seabrook Beach, New Hampshire. Mr. Henney, and also other speakers
later, referred to Pjckard’s long professional career starting with work on the Perikon de-
tector, signal generators, field-strength measurements, and other subjects; also mentioned was
his distinguished family connection as great nephew of the poet, John Greenleaf Whittier. In
his acceptance remarks Pickard included a tribute to the Armstrong name, adding humorously
that the Armstrong coin has heads on both sides, so that you can’t lose.

President Henney then introduced Major Armstrong, who acted as toastmaster. The
Major said a few words including the mention of a publication on the use of the wave
meter, which was written in the early days—he had found this very interesting at the time.
He then introduced the author, our speaker of the evening, now Major General J. O. Mau-
borgne, Chief Signal Officer of the Army.

In his address, General Mauborgne described conditions in the Signal Corps at our
entry into the last war, and compared them with the much better situation prevailing at the
present time. At that period, we had practically no apparatus, practically no designs, and
practically no knowledge of desired types of equipment; about all we could do was to rush into
production of Chinese copies of French and British apparatus. In all these respects of equip-
ment, manufacture, design, and plans, our situation at the present time is far better.

General Mauborgne pointed out particularly that the Signal Corps is ready to consider
operable apparatus which is in shape for further development to adapt it to the needs of the
service. In distinction to this classification, persons with ideas requiring research, should con-
tact a research group, the National Defense Research Committee, which has been formed under
the leadership of Vannever Bush. An additional group under the head of C. F. Kettering, the
National Inventors Council, has been formed to consider inventions submitted from any
source. These research and invention groups are ready to consider all ideas submitted, and in
addition will endeavor to have research projects undertaken, and inventions made, in com-
pliance with specific requests from the military services.
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In connection with developments made in the Signal Corps, General Mauborgne men-
tioned the necessity of terminating the work at possibly 80 or 85 percent of the desired extent,
in order to get manufacture of apparatus started. Even under these circumstances, develop-
ment work generally takes a year, and the inauguration of manufacture an additional nine
months, so that it is almost two years before equipment is received in volume. The situation
is more difficult on account of the fact that during quiescent times, little money is available
for development work, and during critical periods, there is insufficient time. Sufficient money
is available now for considerable development and purchase of signal apparatus, the total ap-
propriation amounting to almost $200,000,000.

In discussing facsimile, General Mauborgne reported that encouraging results are being
obtained. With regard to television, he stated that the requirements are severe, it being de-
sired to see an object the size of an automobile on a dull day by means of a television camera
in an airplane at a height of 12,000 feet or more."

Major General J. O. Mauborgne, Chief
Signal Officer of U. S. Army, Major
E. H. Armstrong, and Brigadier Gen-
eral Dawson Olmstead, Head of the Fort
Monmouth Signal Corps Laborasories, at
the annual banquet.

Now World war II was well under way in Europe and it was obvious that we ourselves
would soon be involved. Accordingly the Board of Directors at its September 16th. 1940 meet-
ing unanimously adopted a provision that the dues of all members who join any branch of the
defense services will be waived throughout their term of duty provided they notify the Treas-
urer of their service connection.

On October 31st 1941 one of our oldest and most prominent members Harry W. Houck
received the Armstrong Medal at the 32nd. Anniversary Banquet for his achievements in radio.

More than 130 members and guests attended the banquet and presentation. Major
Edwin H. Armstrong, in whose honor the medal was established, gave a brief address follow-
ing the award. He referred to the wartime days in his laboratory in Paris where Houck as-
sisted him in the development of the first superheterodyne receiver. This was embodied in a
large box, very different from the typical small superheterodyne of today. In reminiscing the
Major reminded the audience of the difficulties which had to be overcome in making develop-
ments in those days. Speaking personally of Harry Houck, he related the true story, already
known to various Club members, of how, also in France during the last War, Harry suffered a
heavy attack of spinal meningitis, and was being carried out for dead, when he came to sufhi-
ciently to say “Where are you taking me?”. That question resulted in his being taken back to
bed instead of somewhere else, and soon an auspicious recovery began. The guest speaker was




GOLDEN JUBILEE YEAR BOOK

Harry W. Houck (Left) Receiving the Armstrong Medal from President John
Callaban

RADIO GLUB MEDAL
GOES T0 H. W. HOUCK,
PIONEER INVENTOR

IS HONORED AT BANQUET

Assisted in Birth of Superhetero-
dyne and Designed Second Har-
monic Superhet.

Harry William Houck, consulting en-
gineer, was awarded the annual medal
of the Radio Club of America at the
organization’s thirty - second anniver-
sary celebration banquet held recently
at the Engineers Club, New York.
Toastmaster at the affair was George
C. Conner, with Rear-Admiral S. C.
Hooper as the guest speaker. J. L. Cal-
lahan, president of the Radio Club, de-
livered the opening remarks.

Mr. Houck was awarded the medal
“for his outstanding contributions to
the radio art.” Mr. Houck assisted in
the development of the superheterodyne
and designed the second harmonic su-
perhet, the first type to be placed in
large-scale commercial production. His
researches on capacitors—paper, mica
and electrolytic—made possible the fil-
ter systems used in all modern radio
receivers.

Radio and Television Weekly,
November 12, 1941.

RADIO AWARD BESTOWED

Armstrong Medal |s Presented to
H. W. Houck, Industry Pioneer

The fourth award of the Arm-
stror -- Medal for “outstanding con-
tributions to the radio art” was
made last night to Harry William
Houck, New York engineer and
radio pionee., at the thirty-second
annual dinner of the Radio Club of
America. The dinner was attended
by 150 radio men, many of world-
wide reputation, at the Engineers
Club, 32 West Fortieth Street. The
guest speaker was Rear Admiral
S. C. Hooper, director of the radio
liaison division, Office of the
Chief of Naval Operations, Wash-
ington.

In presenting the award J. L.
Callahan, the club’s president, read
the attached citation as follows:

“After assisting at the birth
of the superheterodyne in Arm-
strong’s (Major Edwin H. Arm-
strcng of Columbia University,
inventor of the superheterodyne
receiver and father of the current
FM system) wartime laboratory in
Paris he designed the second-
harmonic superheterodyne, first
type to be placed in large commer-
cial production. Radio receivers
operating from alternating current
power lines leaned heavily on the
technique, designs and inventions
of the medalist.”

New York Times,
November 1, 1941.
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CITATION ON THE OCCASION
OF THE
AWARD OF THE ARMSTRONG MEDAL
TO
HARRY WILLIAM HOUCK
October 31, 1941

The Armstrong Medal of the Radio Club of America is awarded to Harry William Houck for his outstanding
contributions to the radio art.

After assisting at the birth of the Superhetrodyne in Armstrong’s wartime laboratory in Paris, he designed the
second harmonic superhetrodyne, the first type to be placed in large commercial production.

Radio receivers operating from alternating current power lines, from their very inception, leaned heavily on
the technique, the designs and the inventions of the medalist. His researches on capacitors—paper, mica and electro-
lytic—made practicable the filter systems used in all modern radio receivers.

His studious, detailed, careful experimental attack on any radio problem, with results always worthwhile,
should be an inspiration to younger men.

Old-Timers and Speakers at the Banquet. Left to right seated are: Larry C. F.
Horle, Director; Rear Admiral S. C. Hooper, Guest Speaker; Harry W. Houck,
Armstrong Medalist and Director; and Paul Ware, Vice-President. Standing
left to right ave: William A. MacDonald, Director; George H. Clark, represent-
ing the Veteran Wireless Operators Association; George C. Connor, Tostmaster;
Jobn L. Callahan, President; and Edwin H. Armstrong, Director.
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Rear-Admiral S. C. Hooper, Director of the Radio Liaison Division, Office of Chief of Naval
Operations, Washington, D. C. In his address he pointed out the vast differences in the supply
of radio apparatus at the present time in comparison with the wartime days of 1917-18. At that
time there were only 12 companies engaged in the manufacture of radio apparatus, prominent
among whom were Wireless Improvement, Lowenstein, Simon, and Federal Telegraph. It was
then necessary for the Navy to lend considerable financial assistance to its radio suppliers in
order to initiate rapid manufacture on a substantial scale. In the matter of apparatus, the
changes are even more striking. At that time all transmitters for ships were of the spark type,
and all were for single-frequency operation. He mentioned, however, the intense interest in the
improvement of the art in those days, and the rapid evolution of inventions, these aspects com-
paring favorably with present times.

The Black Gang, which had come into notoriety at Club banquets of recent years, was
especially noticeable this time, its magnitude having increased to the size of four tables. Here
Larry Horle, Ernie Amy, Carl Goudy, Frank King, Dave Brown, and others held forth. They
initiated George Burghard as a new member of the Gang. Another member present was Fred
Muller, now a Lieutenant-Commander (2 1/2”’) in the Navy. However, there was one defec-
tion in the ranks of the Black Gang; Paul Ware went high-hat, and sat at the speakers table
deserting his fellows.

On December 7th. 1941 the nation was once again plunged into a World conflict. This
time as in World War I the entire membership of the Radio Club either joined the armed
forces or acted in prominent positions in the war effort. The Club, however, did not suspend
operations but maintained its schedule of meetings, papers, proceedings and banquets, under
a somewhat curtailed program. At least seven proceedings were published during the duration
of the war from 1941 to 1945. To include here the many and varied activities of the members
in the war years would be impossible. It suffices to say that many of them reached high rank
in the army, navy and airforce and won acclaim and decorations for their services both in the
armed forces and in the industrial war effort. Several also patriotically offered the free use of
all their patents to the U. S. Government to help win the war.

To Carman Randolph Runyon, Jr. has gone the Radio Club
of America's Armstrong Medal. Here, Runyon (right)
receives the award from Fred. A. Klingenschmitt (Amy,
Aceves and King)
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After the war was over and things began to get back to normal, the Board of Directors
awarded the Armstrong Medal to Carman R. Runyon Jr. for his contributions to the perfection
of the Frequency Modulation system. The award was made at the 36th. Anniversary Banquet
held at the Engineers Club on December 7th. 1945.

CITATION

on the occasion of the award of the

ARMSTRONG MEDAL
to

CARMAN RANDOLPH RUNYON, JR.
on December 7th, 1945

* * * *

The ARMSTRONG MEDAL of the Radio Club of America is awarded to Carman Randolph
Runyon, Jr., for outstanding contributions to the art.

One of radio’s pioneer amateurs, entering that art nearly forty years ago, he contributed
to it the multi-spark synchronous gap transmitter, the crystal-controlled frequency-
modulated telegraph system, and the single signal radio telegraph receiver.

Starting in 1935 at amateur station W2AG, he built the 100 megacycle frequency modu-
lated broadcast transmitter from which he conducted hundreds of demonstrations whose
flawless perfection initiated the renaissance in broadcasting which has now reached the ends
of the earth.

The patient, persevering effort required to develop the power for transmission over useful
broadcast ranges, the untiring search for the troubles inherent in a new system operated under
the most difhcult technical conditions, and the imaginative approach to the demonstrations
now a part of classic radio history, is an inspiring example of what one man, devoted to his
art and skilled in the handling of its apparatus, can contribute to the welfare of all.

As mentioned earlier, the Radio Club was now a full fledged scientific body and its
meetings and papers assumed a mature engineering aspect as well. The meetings and social
functions attracted not only the public but also the scientific and popular press, as is evi-
denced by a few selected clippings shown here.

cperating principles, circuits, etc., will
be disclosed by Mr. Miessner and illus-
trated by numerous lantern slides. The
musical recital on the Electronic piano
will be given by Anton Rovinsky, well
known concert pianist, whose recitals
on this instrument in concert work and

Electronic Application
To the Piano Subject
0f Radio Club Lecture

On December 14, at 8:30 p. m., there

will be presented before a joint meeting
of the Radio Club of America and the

Music Department of Teachers Col-
lege, at Millbank Memorial Chapel, Co-
lumbia University, New York, a lecture-
recital on the Miessner Electronic
piano.

The lecture, the title of which is “The
Application of Electronics to the
Piano,” is the first of a technical nature
on this versatile new instrument, and
will be given by its inventor, Benjamin
F. Miessner, of Millburn, N. J. The

in radio broadeast recitals have created
such a wide-spread interest in this new
instrument.

This new form of piano, in which
electrical pick-up, amplifying and re-
producing apparatus, takes the place
of the usual soundboard, gives to the
keyboard artist a degree of control
ciaimed to be unsurpassed in any other
instrument. He can produce, in addition
to a dynmic range of fine piano tones,
tones characteristic of many orchestral
instruments, such as horns, wood winds,
plucked and percussed strings.

Tualking Machine and Radio Weekly
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The Armstrong Medal was awarded to Charles Stuart Ballantine in 1946 but unfortu-
nately due to his untimely death the presentation had to be postponed until 1947 when the
Medal was accepted posthumously by his close friend Larry Horle, at the 38th. Anniversary
Banquet on December 5th. at the Advertising Club in New York City.

CITATION
on the occasion of the award of the

ARMSTRONG MEDAL
to

CHARLES STUART BALLANTINE
on December 5th, 1947

* * * *

The ARMSTRONG MEDAL of the Radio Club of America is awarded to Charles Stuart
Ballantine, for outstanding contributions to the art.

In the period of 1908 to 1916 he pioneered in radio in the Philadelphia area just as the
members of the newly born Radio Club similarly pioneered in the New York area.

Out of that early experience came his book, “Radio Telephony for Amateurs” which was,
in effect, the first ham bible and from which the long line of similar publications has since
descended.

During World War No. 1 and building on the discovery of others of the Club, he developed
the loop compass and radio direction finder as the primary and major defensive tool against
the otherwise utterly successful submarine warfare of the German Navy.

Shortly after his entrance into the field of broadcast receivers in 1923, he developed the
principle of negative feed back as well as of automatic volume control.

Later came his epoch making work in developing on purely mathematical basis the theory
of the vertical antenna and its low angle radiation: the soundness of which continues to be
attested to by the radiating system of substantially every broadcasting station in the world
today.

Later came his work in acoustics: ranging widely from new microphone calibration tech-
niques : the invention of the throat microphone as standardized by the U. S. Army Air Corps,
the development of especially high fidelity reproduction and so forth.

His many, many inventions and developments which together comprise far too long a
catalog to be here detailed, mark accomplishments made primarily as an individual and all
too often unsupported experimenter: who persisting always against odds that would, them-
selves and alone, have defeated someone of less stamina and enthusiasm won out to the ends
that contributed so mightily to making radio communication and radio broadcasting the
important instrumentality it is today.

A special delegation consisting of Major E. H. Armstrong, Professor Alan Hazeltine,
Lawrence Horle, and Harry Houck visited Mrs. Ballantine at her home in Boonton, New
Jersey on Saturday, June 26th. 1948 and presented her with the Armstrong Medal. Major
Armstrong in making the posthumous presentation described Stuart Ballantine as ““One of the
world’s most versatile engineers.”

The 38th. Anniversary Banquet which was a real bang up affair with Major General
William (Wild Bill) Donovan as guest Speaker, also saw the presentation of another Armstrong

Medal to one of our Honorary members John V. L. Hogan for his outstanding contributions
to the Art.
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Charles Stuart Ballantine
Armstrong Medalist— 1947

CITATION

on the occasion of the award of the

ARMSTRONG MEDAL
to

JOHN V. L. HOGAN
on December 5th, 1947

* * * *

The ARMSTRONG MEDAL of the Radio Club of America is awarded to John V. L. Hogan,
for outstanding contributions to the art.

As a youthful laboratory assistant he painstakingly charted the characteristic curves of the
first grid audion that was later to herald a new era in the world of communications.

Fired with the spark of inventive genius, he diligently pursued his studies and experimenta-
tion at Sheffield Scientific School, Yale University, where he discovered the ferro-silicon
crystal detector. His quest for new ideas and new apparatus motivated his tireless and skill-
ful work resulting in the development of the basic theories for his later invention of the
heterodyne receiver.

In 1912, taking time from his research on ink recording of Trans-Atlantic Morse signals,
he joined with others in the founding of the Institute of Radio Engineers, an organization
that was to become world-wide in bonding together technical men of kindred interests.

A true pioneer, but keenly abreast of every advance of his art, he enthusiastically applied
his skill to television and facsimile research inventing the continuous sheet electrolytic
recorder. A few years later he established W2XR, the first high fidelity broadcasting station.

His vast experience and technical knowledge proved invaluable to our nation in war, and he
gave unstintingly of time and effort to promote the development of electronic marvels that
were to hasten peace to a war-weary world.




President Alan Hazeltine presenting A rmstrong Medal 1o
John V. L. Hogan at the Banquet held on December 5,
1947.
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Lawrence C. F. Horle (right) accepting Armstrong Medal
[from President Alan Hazeltine on bebalf of the late Charles
Stuart Ballantine who was posthumously honored Sor his
many inventions and developments in the radio industry.

December 5, 1947 .

Armstrong Medals Awarded by Radio Club

JoHN V. L. HoGAN, president of
radio station WQXR and one of the
founders ot the Institute of Radio
Engineers, was presented on Dec.
5, 1947 with the Armstrong Medal
of the Radio Club of America, for
his outstanding contributions to the
arts of radio, television, and fac-
simile.

A similar medal was given post-
humously to Charles S. Ballantine
for his development of radio direc-
tion finders in World War I, nega-
tive feedback and automatic volume
control circuits, mathematical theo-
ries of antenna radiation, new mi-
crophone calibration techniques, his
invention of the throat microphone

Engineers Take Notice: John V. L. Hogan, in-
troducing Prof. Louis Alan Hazeltine,
said: “ An engineer is a man who takes the
word Science and puts two vertical lines
through the first letter.”

Prof. Hazelline: Recalling radio activities dur-
ing the last war, in an address to the mem-
bers of the Radio Club of America, de-
scribed radio amateurs as “those who
tried anything, hoping that something
wonderful would happen — and it fre-
quently did.” Referring to his own experi-
ences and those of some of the other old-
timers, he said: ““A pioneer is a man who
gets shot by the Indians.”

-

John V. L. Hogan (right) receives Arm-
strong Medal from Alan Hazeltine, presi-
dent of the Radio Club of America

February, 1948 — ELECTRONICS

Radio-Electronic Engineering & Design,

November 1942.
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CITATION
on the occasion of the award of the

ARMSTRONG MEDALLION
to

ERNEST V. AMY

* * * *

The ARMSTRONG MEDALLION of the Radio Club of America is awarded to you ERNEST V.
AMY, a member of the entetprising group of amateurs who, through the construction and
operation of 1BCG, opened a new era in the field of radio communications.

The possibility of transmitting amateur signals to Europe had often been considered by
the Club, but no action was taken until November 18, 1921, when you and your fellow ama-
teurs decided to finally meet the challenge.

Within less than one memorable month the station was designed, equipment built, anten-
nas erected and 1BCG put on the air to be heard across the Atlantic, in every state in the
Union, and other far distant points.

Each member of the 1BCG staff was skilled in the technique of radio, as far as the art had
advanced, but this skill alone was only in a small measure responsible for the success of the
venture.

It was your boundless enthusiasm and amateur spirit of adventure which spurred you on to
look beyond the horizon of things already accomplished into that vast field of the untried
and unconquered.

Today as an impressive granite memorial is being dedicated at Greenwich, Connecticut,
with the inscription: NEAR THIS SPOT, ON DECEMBER 11, 1921, RADIO STATION
1BCG, SENT TO ADROSSAN, SCOTLAND, THE FIRST MESSAGE EVER TO SPAN
THE ATLANTIC ON SHORT WAVES. 1BCG, AN AMATEUR STATION, WAS BUILT
AND OPERATED BY MEMBERS OF THE RADIO CLUB OF AMERICA, an historic
event is fittingly recognized and you may look upon the memorial with the just pride of one
to whom the occasion has been dedicated.

@he Radin @lub of America, Iur.

11 WEST 42ND STREET
NEW YORK 18

SPECIAL NOTICE

The IBCG Monument dedication ceremonies, commemorating the first radio
message ever to span the Atlantic on short waves, and the awards of the Arm-
strong medals are scheduled for eleven o'clock Saturday morning, October 21, 1950,

This is an outstanding event in the history of the Club. Don’t missit. Plan
to bei( there and bring your friends. Dr. Orestes H. Caldwell will be the principal
speaker.

Automobile: Take Huichinson River Parkway to North Street wrnoff. Site is one mile toward
Greenwich, Conn.

Trains: Leave Grand Central at 8:25 A.M. and 9:25 A.M., arriving at Greenwich at 9:37 A M. and
10:24 A.M. respectively. Taxis available for three mile drive out North Street 10 site at inter-
section with Clapboard Ridge Road.

No regular meeting is scheduled for October.

Very truly yours,
O. JAMES MORELOCK, RALPH R. BATCHER,
President Corresponding Secretary
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“Hands Across the Sea”” Paul Godley
who received the message in Scotland

shaking hands with George Burghard
one of the operators who sent it from
1BCG in Greenwich. Left to right:
Edwin H. Armstrong, George Burg-
hard. Paul Godley, Ernest Amy with
ctation scrolls which they received with
the Armstrong Medallions.

General view of speakers platform at
1BCG ceremonies Greenwich October 21
1950. President of the Radio Club James
Morelock presenting  Medallion and
scroll to E. H. Armstrong.

On platform left to right standing:
Harry Houck, Major Armstrong, James
Morelock, Seated (with program in
band) Dr. Orestes H. Caldwell, Larry
Horle, Mrs. G. E. Burghard, Mrs.
Hawley T. Chester, Daughter of Minton
Cronkhite who recetved Medal in his
absence, Ernest Amy, George Burghard.

Ernest V. Amy receiving the Armstrong
Medallion and scroll from President
James Morelock. Seated on  platform
left to right: (fromt row) Major Arm-
strong and the Honorable Wilbur A.
Peck, First Selectman of Greenwich.
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ELECTRONICS — December, 1950

1BCG Memorial

DEDICATION ceremonies by the
Radio Club of America for a monu-
ment commemorating the first
short-wave radio message across
the Atlantic were held in Green-
wich, Conn. a few yards from the
site of the shack that housed the
original transmitter.

The historic message was trans-
mitted from amateur station 1BCG
on the night of Dec. 11, 1921 using
power of less than a kilowatt on a
wavelength of approximately 230
meters. It was received by Paul
F. Godley, who had been sent to

Monument commemorating first short.

wave iransailantic radio message was

recently dedicated at Greenwich, Conn..
by Radio Club of America "

Scotland by the American Radio
Relay League for the express pur-
pose of listening for U. S. amateur

Opposite page.

AN EPOCH in radio communications history—Dec. 11, 1921—was com-
memorated at Greenwich, Conn., where the Radio Club of America Inc. ded-
icated a memorial to amateur station IBCG, first to shortwave o message
across the Atlantic. Special medallions and citations were presented to IBCG
pioneers by President O. James Morelock on behalf of the club. Four of the
original seven operators attending ceremonies are (I to r): Maj. Edwin H.
Armstrong, inventor of FM; George E. Burghard, chairman of Memorial Com-
mittee; Paul F. Godley, who operated receiving equipment in Ardrossan,
Scotland, on the historic day, and Ernest V. Amy. Special occasion, held Oct.
21, was attended by number of engineers and inventors, as well as radio
omateurs and experimenters.

BROADCASTING ® Telecasting

November 6, 1950

signals. The success of this test
was also a turning point in com-
mercial utilization of short waves,
heretofore neglected.

Replicas . of the Radio Club of
America Armstrong Medals were
presented to the original partici-
pants at the ceremony. Present to
accept the awards were E. H. Arm-
strong, E. V. Amy, G. E. Burghard
and P. F. Godley. Receiving awards
in absentia were Minton Cronkhite,
J. F. Grinan and Walker Inman.

Dr. Caldwell (left) and Major Armstrong standing on
Clapboard Ridge Road which was closed to traffic during

the ceremonies.

The ever smiling Harry Houck after the unveiling of the
1BCG monument.

Harry Sadenwater, the mainstay of the Memorial Com-
mittee, who was responsible for all the arrangements and Former President of the Radio Club Fred Klingenschmitt

did most of the hard work.

at the conclusion of the Ceremontes, seems well satisfied.

Admiring the 1BCG monument after the ceremonies. Left to right: Paul Godley, Major Arm-
strong, George Burghard, W. A. Peck, First Selectman of Greenwich, D. O. H. Caldwell,

and Ernest V. Amy.
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The Committee had invited Ex-President Herbert Hoover to speak at the dedication
but he expressed his sincere regrets at not being able to attend due to a previous commit-
ment. In view of this a specially engrossed page was inserted into a copy of the Commemora-
tive Issue and signed by all the members of the staff of 1BCG and Paul Godley, and sent to
Mr. Hoover with a covering letter, for his famous scientific library. He was very grateful
and sent us the following letter of thanks and appreciation :

OF TRE BADIO CLUD OF AMERICK

FOREWORD

U it ey

This is the specially engrossed leaf inserted in the copy of the 1BCG Commemorative
Issue, signed by all the members of the staff and Paul Godley, and presented to Mr.
Herbert Hoover for his Library.
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HERBERT HOOVER

Stanford university
valifornia
July 30, 1951

Dear !r., Burgchard:

L am very much honored by
the thoughtfulness of yourself and
the staffs connected with the sending
of the first shortwave message across
the Atlantic. <vhose autographs on the
account of that historic event make it
a firsthand document L prize, L have
not only looked it over with interest -
L have added it to other accounts of
those days of discovery and achievement,
to "keep the record straight'.

My thanks go to you, and will
you transmit them also to the signers,
and members of the Kadio Club concerned.
L am glad to have that plcture,

Yours falthfully,

lr. Georgt K., Burghard

Chairman, 1BCG “emorial Committee
he Radio Club of America

11 ‘iest 42nd street

New York 18, N.Y.

Former President Hoover's much prized letter of thanks and appreciation sent to
the Radio Club, on July 30, 1951.
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@he Radin @lub of America, Jur.

DEDICATION CEREMONIES OF 1BCG MONUMENT v S
Clapboard Ridge Road and North Street
Greenwich, Connecticut
OCTOBER 21, 1950
Eleven A M. -
Commentorating the first radio message ever to span the Atlantic on short

waves from Greenwich, Connecticut, to Ardrossan, Scotland,
on December 11, 1921

>
PROGRAM

MusICAL SELECTIONS
Greenwich High School Band

INTRODUCTION OF O. JAMES MORELOCK
President of The Radio Club of America
by

GEORGE E. BURGHARD, Chairman Memorial Committee

GREETINGS BY THE PRESIDENT

Brief History of the Radio Club
Outline of the story of Station 1BCG

Presentation of the Armstrong Medal Awards

Meddlists
ERNEST V. AMY MINTON CRONKHITE
EpwIN H. ARMSTRONG PauL F. GobLEY
GEORGE E. BURGHARD JouN F. GRINAN

WALKER INMAN

Address
HoNORABLE WILBUR M. PEck
First Selectman, Greenwich

Dedication Address
DR. ORrREsTES H. CALDWELL

NATIONAL ANTHEM

Program of the 1BCG dedication ceremonies.
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November 8, 1950

RADIO and TELEVISION WEEKLY

RADIO CLUB UNVEILS MONUMENT MARKING THE
SENDING OF FIRST TRANS-ATLANTIC MESSAGE

GREENWICH, CONN.,, Friday—An
epoch in the history of radio communi-
cations was fittingly commemorated in
this city recently when the Radio Club
of America dedicated a granite me-
morial to 1BCG, the first radio station
to transmit a message across the At-
lantic on short waves.

Located only a few hundred feet
from the monument site on Clapbnard
Ridge road and North street, construc-
tion of 1BCG was begun in late No-
vember, 1921. It was completed, less
than one month later, in time to par-
ticipate in the tests that were cli-
maxed by the historic message trans-
mitted to Ardrossan, Scotland, on De-
cember 11. It was this accomplishment
by a group of radio amateurs which
opened the way for the many commer-
cial communications facilities in ser-
vice today.

To personally honor the original op-
erators of 1BCG, special medallions
and citations were presented on behalf
of the Radio Club by ite president,
0. James Morelock. Of the recfpients,
Major Edwin H. Armstrong, George
E. Burghard, Ernest V. Amy and Paul
F. Godley were present; Minton Cronk-
hite, John F. Grinan and Walker In-
man were unable to attend. With the
exception of Mr. Godley, who operated
the receiving equipment in Scotland,
the others were responsible for the de-
sign, construction and successful oper-
ation of 1BCG. ' ’

The affair was attended by men in
all phases of electronics; famous en-
gineers and inventors joined with the
youthful experimetners and radio am-
ateurs in dedicating a monument that
will be a shrine to radio men over the
entire world.

NEW YORK TIMES, SUNDAY, OCTOBER 22, 1950.

1ST SHORT-WAVE CALL
TO EUROPE IS MARKED

Special to THe NEW York TIMES.

GREENWICH, Conn., Oct. 21—
A granite monument commemorat-
ing the first short-wave message
to span the Atlantic Ocean was
unveiled here today. Officials of
the Radio Club of America, which
made the tests on Dec. 11, 1921,
and town officials participated in
a short ceremony viewed by 100
persons.

The monument is in a small
-{park at North Street and Clap-
board Ridge Road, a .few yards
from the field in which short-wave
station 1BCG was set up in 1921
1 with a 108-foot tower. The call let-
ters were held by Minton Cronk-
hite, early Greenwich ‘“ham” op-
erator.

Four of the seven men who par-

ticipated in the 1921 test attended
the ceremonies today. Bronze med-
als were presented by O. James
Morelock, president of the Radio
Club of America, to Ernest V.
Amy, Edwin H, Armstrong, George
E. Burghard and Paul F. Godley
and "accepted bv representatives
for Mr. Cronkhite, John F. Grinan
and Walker Inman.

Mr. Godley received the historic
message at Ardrossan, Scotland,
after having identified the 1BCG
Morse code signals for two previ-
ous nights. : :

Dr. Orestes H. Caldwell of
Greenwich, radio controls pioneer,
who gave the dedication address,
said that before the 1921 test
trans - oceanic broadcasting had
been only by long-wave broadcast-
ing stations, which needed huge

amounts of power in towers hue-
dreds of feet high.
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On December 12th. 1952 The Radio Club awarded the Armstrong Medal to Captain
Henry J. Round for his important work in the early days of Radio and in World War I. The
presentation was made by President John Bose at the 43rd. Anniversary Banquet at the Adver-
tising Club New York City.

CITATION ON THE OCCASION
OF THE
AWARD OF THE ARMSTRONG MEDAL
TO
HENRY JOSEPH ROUND
December 12, 1952

Q7@

The award of the Armstrong Medal by The Radio Club of
America to Henry Joseph Round is in recognition of his contri-
butions during half a century to the radio art, and especially of
his revolutionary developments during World War 1 in the fields
of direction and position finding and the high amplification of
short wave signals.

In 1902, upon completion of his engineering studies, he joined
Marconi’s Wireless Telegraph Co., Ltd. and after a short course
of instruction came to America where he operated “BA”—the
Babylon, Long Island, station of the American Marconi Co., the
first commercial wireless station in this country. Returning to the
British Company in 1907, his research career began as assistant to
Marconi in the innumerable long distance experiments on the
Clifden, Ireland—Glace Bay, Nova Scotia circuit, the first, and
until 1912, the only transoceanic circuit in existence. His invention
of the balanced crystal receiver contributed much to the success
of the circuit and was the most effective means of combating static
known for many years.

His discovery of the regenerative self-heterodyne circuit, inde-
pendently of its invention in the United States, led him into the
vacuum tube field in all its ramifications. He pioneered far in advance
of all others in the amplification of signals of short wave lengths;
likewise he led the world in the exploration of the 100-meter wave
region when he demonstrated in 1921 its long night time range by
transmission from England and from the Netherlands to Norway.

Captain Round’s greatest achievement came during World War 1,
when commissioned in the Royal Engineers and assigned to the
Intelligence Corps, he developed position finding equipment of
extraordinary accuracy, together with means for amplifying weak
high frequency currents to a degree then undreamed of. The result
of this work had an immediate and profound effect upon the out-
come of World War 1. It marked also the advent of the direction
finder as a practical and useful entity for the service of humanity
as we know it today.
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CAPTAIN ROUND RECEIVES ARMSTRONG MEDAL

Capt. Henry J. Round of England (right) received the prized Armstrong Medal from
John Bose, president of the Radio Club of America, at the Club’s 43rd annual
banquet. The Medal was awarded to Capt. Round in recognition of his pioneering
work in radio, especially in the fields of radio direction and position finding and
the amplification of short-wave signals, During World War I the direction-finding
apparatus he designed and operated made it possible to trace the movements of
the German Fleet, making possible interception by the British Fleet in the Battle
of Jutland

Electronics, February 1953.

Radio Club Group Honors Briton

Capt. Henry J. Round, of England, was awarded
the prized Armstrong Medal, at the 43rd anniversary
banquet of the Radio Club of America, in New York,
Dec. 12, before an appreciative audience of 175 mem-
bers and guests. Capt. Round received the medal in
recognition of his pioneering work in radio direction
and position finding. During World War I the ap-
paratus he designed and operated. made it possible
to trace the movements of the German Fleet at the
Battle of Jutland. John V. L. Hogan served as toast-
master of the Club proceedings.

Telegraph and Telephone Age,
January 1953.
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In 1953 the Armstrong Medal was awarded to Dr. Raymond A. Heising for his inven-
tion of the system of modulation which bears his name and his many contributions to long
range Radio Telephony. The presentation was made at the 44th. Anniversary Banquet on De-
cember 11th. at the Columbia University Club.

CITATION ON THE OCCASION
OF THE

AWARD OF THE ARMSTRONG MEDAL
TO

RAYMOND A. HEISING
December 11, 1953

(L)

The ARMSTRONG MEDAL of The Radio Club of America
(1953) is awarded Dr. Raymond A. Heising in recognition of
his outstanding contributions to Radio Communication.

A pioneer in the art of vacuum tube radio telephony, he
invented the system that solved an early modulation problem
in a most simple and practical manner. The system today
bears his name.

Beginning work on high frequency wire and radio telephone
transmitters in 1914 in the laboratory of the Bell System, he
specialized in the development and construction of trans-
mitters of progressively increasing power, this work culmi-
natingin the construction and the placing in successful operation
of the experimental transmitter installed at the Arlington,
Virginia station of the U. S. Navy, from which the human
voice was first projected via radio across continental and
oceanic distances.

His direction of research and development in the field of
long-distance radio telephony continued, culminating again
with the design and construction of the first transmitter
utilized in the establishment of the overseas telephone service
now known to all of us. His engineering contributions in this
field are unexcelled. :
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Jobhn Bose, President of the Radio Club of America,
presenting the Armstrong Medal to Dr. Raymond

A. Heising.

Electronics, February, 1954.

Heising Awarded
Armstrong Medal

RAYMOND A. HEISING was presented
the Armstrong Medal by the Radio
Club of America at its 44th annual
banquet, in recognition of his many
notable contributions. He was an

FM Inventor Improves His System,

Putting 3 Programs on Single W ave

By JACK GOULD

A frequency modulation radio
station can transmit simultaneous-
ly two or three different programs
on-a single channel under a new
transmission system announced
yesterday by Dr. Edwin H. Arm-
strong, Professor of Electrical En-
gineering at Columbia University
and inventor of FM radio.

Under the system, a set owner
would tune his FM set once ‘as at
present and receive the first pro-
gram. Then he could flip a switch
and receive a second program.
Flip the switch again and he would
receive a third program.

Under the new system, the exist-
ing thirteen FM stations in New
York City could offer a total of
thirty-nine programs at the same
time.

Present FM transmitters could
be modified for the new system at
a cost of “a few thousand dollars,”
according to Dr. Armstrong, but
listeners at home would have to
buy new FM receivers. The sys-

tem, the inventor said, does not
work with AM, or amplitude mod-
ulation, radio. AM stations broad-
cast in the so-called standard band
between 550 and 1,600 kilocycles.
Dr. Armstrong, whose inventions
have played a major role in shap-
ing the technical course of modern
broadcasting, said one station could
offer simultaneously a classical
music program, a popular music
program and a news program.
“Economically the broadcaster
could sell twice or three times as
much advertising,” he observed.
The availability of two channels
on which to transmit from the
same station, Dr. Armstrong said,
would make practical “three-
dimensional sound” on radio, also
known as binaural transmission.
Announcement of the system
promised to pose a new problem
for the Federal Communications
Commission, which prohibits own-

Continued on Page 18, Column 3

New York Times, March 17, 1953.

early worker with electron tubes
and invented the system of modula-
tion which solved a radio telephone
problem simply and practically.
The system today bears his name,

In 1914 Dr. Heising entered the
laboratories of the Western Elec-
trie Co., specializing in the develop-
ment and construction of radio
transmitters of increasing power.

His other activities include car-
rier currents, piezo-elecirics and
fundamental research. He retired
recently from the Bell Laboratories
after 39 years of service.

In past years Armstrong had made it a practice to make first disclosures of his_inventions
before the Radio Club of America. This he did for two reasons: First because he always took a
great interest in the Club and secondly because commercialism was reduced to an absolute
minimum at all the Club meetings and he felt he could speak more freely. Thus on October
13th. 1953 the Club was blessed with another first when Dr. Armstrong and John Bose read a
paper titled “Some Recent Developments in the Multiplexed Transmission of Frequency
Modulated Broadcast Signals™” and demonstrated their system, at a meeting in Pupin Hall
Columbia University. The tests were expertly carried out and proved a discovery of major and

far reaching proportions.
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DISCUSS FM SYSTEM: J. H.

Bose and Dr. E. H. Armstrong

FM Inventor Imp

Continued From Page 1

roves His System,

He said that technically it was
fezsible to carry even more than

ership of more than one radio sta-|three programs, but that noise be-

tion in the same city.

came a factor as the number of

Dr. Armstrong said that credit|Programs was multiplied on the

for the engineering behind the
system belonged to John H. Bose,
of the Marcellus Hartley Reséarch

same carrier wave.
Dr, Armstrong reported that
last summer during a thunder-

Laboratories at Columbia, who|Storm signals were received fifty
worked with Perry Osborn, chiefmiles away from Alpine with equal
engineer of Dr. Armstrong’s FMjclarity on both a first and second

station, KE2XCC, at Alpine, N. o.

channel.

The heart of the system is| Neither Dr. Armstrong nor Mr.
known as multiplex radio trans-/Bose would predict when the new
mission, which involves the use of system would be put into service,
a single carrier wave to transmit/but the inventor expressed the
more than one signal. Multiplex|opinion that it would materially
transmission has been widely used|improve the financial lot of FM

for years in communications.

broadcasters, now caught in com-

Dr. Armstrong noted, however,|petition with both television and
that multiplex had not been used|standard radio, and would increase
for regular broadcasting because|the popularity of FM.
of the problem of one channel in-| Use of two channels to broadcast
truding on another, The system,|a concert, Dr. Armstrong said,

he said, overcemes this problem.

would permit placement of micro-

Technically, the system can be{phones at different points in a
described as “frequency modula-|studio or hall and transmission of
tion within frequency modulation.”|the sound from a number of points.
At the broadcasting station an FM{With the use of two loudspeakers
signal is sent out with one pro-/im'a home the concert would have
gram. This signal contains a sec-|a toned quality similar to what one

ond FM signal.

hears through both ears if actually

At the receiver the initial FM|attending a recital. Such binaural
signal is first “demodulated”’—or|transmission up to now, he said,
converted back into sound. At this|has required use of either two FM
point the second signal is beyond|stations or & combination of FM
the range of human hearing andiand AM.

a listener cannot even tell that it| Dr. Armstrong announced the
is there. Then the second signal|development of FM radio in 1935.
is fed inte a second “demodulation” | Previously he developed the regen-
system, where, in turn, i. is con-|erative, super-regenerative and
verted into sound independently of |superheterodyne circuits. A tech-

the first.

nical paper on his multiplex broad-

A third signal could be contained|casting system is scheduled for
within either the first or second|delivery before the Institute of
signals, Dr. Armstrong explained.|Radio Engineers.
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N October 13, Major Armstrong, assisted by John Bose,
delivered a highly significant paper on multiplex FM transmis-
sion before a joint meeting of the Radio Club of America and
the Audio Engineering Society at Columbia University. This
was accompanied by a striking demonstration of reception
from station KE2XCC at Alpine, N. J., and tape recordings
made under test conditions. )

While the paper was concerned mainly with FM broadcast-
ing of two different programs, or two channels for binaural
reception, this development furnishes the means to provide
new communication services. ‘

Stated simply, it is now possible for an FM broadcast sta-
tion to handle one or two voice communication channels with-
out interfering with its regular 15,000-cycle broadcast program.
Since FM transmitters are of substantially higher power than
those used for communication, and have high-gain antennas

!See the extensive discussion of this matter in Communication Review,
last issue of COMMUNICATION ENGINEERING.

EQUIPMENT FOR 2-CHANNEL TRANSMISSION ON BROADCAST FM CARRIER

of substantial height, most of them can provide solid coverage
over a radius of 50 miles or more over rough terrain, and up-
wards of 75 miles in flat country.

This added facility is too new for the FCC to have given it
any formal consideration yet. However, since it opens up the
possibility of adding two ¢communication channels at each of
some 650 FM transmitters without the slightest interference
with broadcast service, it is certain that the Commission will
welcome this development as a means of relieving congestion
in the safety and special services. Moreover, it opens up pos-
sibilities for new types of systems or services because of the
enormous coverage obtainable. ~Such a station as WMIT, for
example, can deliver solid coverage over an area of nearly
100,000 square miles.

Consider how. advantageously two long-range channels
could serve a manufacturing company that had plants and
offices in outlying sections of a city where there is an FM sta-
tion. One channel could be used for communication with com-
pany cars and trucks, while the other could be free to serve
for special messages and paging.

Probably Major Armstrong used two broadcast programs
for demonstration purposes because they provided the most
severe test of his method of multiplexing. It is a relatively
simple matter to substitute two narrow-band voice channels
for the second 8,000-cycle program channel.

Under 15,000-cycle modulation on the first channel, and
8,000 cycles on the second, the signal-to-noise ratio was better
than 70 db with 1 millivolt at the input of the receiver.
Cross modulation in the second channel from the first was
better than 60 db below the program on the second channel.
The effect of the second on the first was insignificant.

FM broadcasters will surely welcome proposals to add such
communication services, as a means of obtaining additional
revenue. It is reasonable to expect, therefore, that Major Arm-
strong’s latest contribution to the radio art will soon material-
ize in various commercial, profit-making forms.
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Communication Engineering,
November-December, 1953.

On February 1st. 1954 the Radio world and the Radio Club in particular was profoundly
shocked by the death of one of its most distinguished members, Edwin Howard Armstrong.
The Club and its associations were a very important part of his life and by the same token he
had become an integral part of the Radio Club’s very existence. It seemed impossible that we
were no longer to feel his presence at meetings and other functions and listen to his sage re-
marks and profit by his strong conviction of sincerity and meticulous attention to detail and
truth. The example that he set will never be forgotten by those who heard him and will always
be cherished by those who had the good fortune to know him well. The Club had lost a great
man and a good friend. '

President Shepard appointed a special Armstrong Memorial Committee to see that
proper recognition was forth coming. A special folio was prepared for insertion in the next
issue of the Club Proceedings. It showed a picture of the Major on the front page and con-
tained a list of all the awards and honors he had attained during his career as well as a copy
of the engrossed scroll setting forth the resolution of the Board of Directors. The original
scroll was signed by all the officers and Directors and presented to Mrs. Armstrong.
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EDWIN HOWARD ARMSTRONG

Honors and Awards

Degree of Doctor of Science — Columbia . . 1929
— Muhlenberg . 1941
~— L'Université Laval (Quebec) .. 1948
Medal of Honor, Institute of Radio Engineers ... .. . 1917
Chevalier de la Legion d'Honneur ... 1919
"Armstrong Medal" established by The Radio Clulb of America ... 1935
Egleston Medal, Columbia University ... 1939
Holley Medal, American Society of Mechanical Engineers ... 1940
National “Modern Pioneer Award”, National Association of Manufacturers, on the occasion
of the 150th Anniversary of the American Patent System ... . 1940
Medal of Class of 1889 — School of Mines, Columbia University ... .. . 1941
Franklin Medal, The Franklin Institute ... 1941
John Scott Medal, awarded by Board of Directors of City Trusts, City of Philadelphia ... 1942
Edison Medal, American Institute of Electrical Engineers ... . ... . 1942
Medal for Merit (United States) with Presidential Citaticn . ... . 1947

Radio Club “Amstrong Medal" along with John F. Grinan, Ernest V. Amy, George E. Burghard,

Minton Cronkhite, Walker P. Inman, Paul F. Godley for the first shortwave transoceanic
signals (1BCG)

Washington Award, founded in 1916 by John Watson Alvord, administered by The Western
Society of Engineers ... e 1951

Lion Award, awarded by the Columbia University Alumni Club of New Jersey (Essex County) 1953
Honorary membership — Institution of Radio Engineers, Australia
Honorary membership — Franklin Institute

Honorary membership — American Institute of Electrical Engineers
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Armstrong (left) receiving the Honorary Degres of Doctor of Science from President Levering
Tyson of Mublenburg College, June 2, 1941.

Many letters of condolence were received and many articles were written about Arm-
strong but space will only permit the recording of a few on these pages. The following letter
was sent by the Major’s very old friend and Honorary member of the Radio Club Captain
Henry J. Round of London.

Message to The Radio Club of America from Capt. H.]. Round

As a member of the Radio Club unable to be present with you, I would like to record
my sorrow at the loss of our beloved associate, Major Edwin H. Armstrong.

Only about one year ago I renewed my personal acquaintance with Howard after twenty
years interval, and I am honoured to think that he gave the citation when I was presented
with your Medal named after him.

I first met Armstrong in late 1917 when he called on me at my laboratory in London,
bringing with him the story of the recent U. S. developments in Wireless, and we exchanged
information which was very valuable during the latter part of that War.

I met him again on several occasions and had the pleasure of being given a very early
demonstration of his Superheterodyne in his Paris laboratory. Mr. Houck was present at that
demonstration and has reminded me that I was rather slow at grasping what Armstrong had
done.

I met him just after he had invented Superregeneration when he visited us at Marconi’s
in Chelmsford.
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Advertising billboard on the main highway through Yonkers, New York, the
birthplace of E. H. Armstrong.

At the Awards Dinner-of the American Institute of Electrical Engineers in 1942
when Armstrong (right) received the Edison Medal. With him are (left to right)
Gerard Swope, the Hoover Medalist, Dr. Willis Whitney, the Jobn Fritz Medalist.

I remember very clearly his radio message to me from the ship in which he was coming
to Europe:

“Arriving in England on Saturday with the contents of the
Radio Corporation safe.”

Armstrong on that visit bought in France his Hispano Suiza car which he had for many
years. ,

In 1929 I visited the States, partly on Marconi’s business, and stayed with him for a
very memorable six weeks, during which we visited Schenectady where I met Harry Saden-
water and saw the radio and scientific progress going on in the General Electric Labora-
tories.

I remember renewing acquaintanceship with Dr. Alexanderson and the great scientist
Langmuir.

We also visited Pittsburgh and I was present at a technical meeting when the next
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year’s models were being tried out. There I had long talks with Conrad and other well
known personalities.

Riverhead and my old friend Beverage were visited, and then the great exploration to
look for old relics took place.

As I have recorded elsewhere, the site of the Babylon station was discovered and we
found the old operating hut which now lies at Riverhead.

The dinner your Club gave me during my visit stands out in my memory because of the
large number of well known Radio men I met there.

Since those days until December 1952 when I was present at your banquet, Armstrong
and I corresponded very frequently.

He particularly kept me well supplied with the latest American receivers, lately, of
course, chiefly FM models, and I am the proud possessor of that very fine R E L super FM
instrument which is on my table by the side of me now in full working order.

Unfortunately, there are very few FM stations over here to listen to.

England has been unable, with war and subsequent peace recovery work, to blossom
out in that direction on a large scale, but the word has just been given to go full steam
ahead and when the planned FM group is finished our small island will have at least six high
power FM stations, each radiating three programs at once. This will be our monument to
Howard.

Armstrong in his “*Spirit of Discovery’’ lecture said about my old chief Marconi

“It is seldom that a man makes two basic discoveries.
When a man makes three his attitude towards problems
and his method of work merit close analysis and study.”

I cannot help feeling that this applies equally to Armstrong himself.

Many men in the past have made discoveries but left it for those autocrats, the scientists,
to theorize, the engineers to make a job of things, and the business men to give the world
and themselves the benefits.

Howard tried to do it all himself and it was too much even for his great intellect and
personality. However, I think that if he had left FM to others in its early stages it would
not have gone anywhere near so far, and in fact I think there would have been a tendency to
suppress it on the part of vested interests.

It has gone so far now that it cannot be suppressed, and I venture to prophesy that in
the not too distant future radio broadcasting in the U. S. will turn largely to FM.’

My short acquaintance with your radio last year showed me that you need it even more
than we do in England.

Armstrong is now amongst the immortals and is surely in the history of your nation
worthy to be classed with Bell, Edison and Westinghouse.

I salute the spirit of my great friend.

H.J. ROUND
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Edwin H.

y his death on lIst February the United
tates lost one of the outstanding personal-
ities of the wireless world. Edwin Howard
Armstrong was born in New York en 18th
December 1890. He graduated in Electrical
Engineering at Columbia University in 1913 and
was awarded an honorary D.Sc. in 1929. He was
an assistant in the electrical engineering depart-
ment for a year after graduation, and then for 21
years collaborated with Michael Pupin in research
at the Marcellus Hartley Research Laboratories in
Columbia University. From 1934 until his death
he was a Professor of Electrical Engineering in the
University. During the first world war he spent
two years, first as captain and then as major, in
the Signal Corps, and in 1919 was made a Chevalier
of the Légion d'Honneur.

The name of Armstrong is most closely asso-
ciated with four inventions, viz. the regenera-
tive circuit, 1912; the superheterodyne system of
reception, 1917-18; the superregenerative circuit,
1920; and frequency modulation, 1935. He was a
lad of 16 when in 1906 Lee de Forest patented the
3-electrode valve, which became known as the
audion, and it was in 1912, while still a student at
Columbia, that he was experimenting with an
audion when he discovered the presence of h.f.
current in the anode circuit, which led to his
invention of regeneration and the valve oscillator,
and endless patent litigation. In 1914 he pub-
lished a correct explanation of the action of a
triode and disproved some of the currently-
accepted ideas; in 1915 he read a paper on
regeneration before the Institute of Radio
Engineers, and in 1916 another paper on the

\WIRELESs ENGINEER, MARCH 1954

Armstrong

heterodyne detector. The impact of these papers
may be judged from the fact that in the following
year the Institute of Radio Engineers awarded
him the first Medal of Honour for his work on
regeneration and the production of oscillations.
Seventeen years later there was a somewhat tragic
sequel to this award for, following the adverse
decision of the U.S. Supreme Court on the
question of priority of invention of these dis-
coveries, he returned the medal to the Institute in
1934. The Board of Directors, however, unani-
mously declined to accept it and reaffirmed the
original award.

Though naturally not entirely unbiased, some
light is thrown on this long drawn-out litigation
by the autobiography of Lee de Forest, published
in 1950. At the same time as Armstrong was
experimenting with the audion in New York,
Lee de Forest and two assistants were working on
somewhat similar lines at Palo Alto in California,
and the fight as to who was the prior inventor went
on for 20 years.

In the autumn of 1913 de Forest read a paper
on “The Audion Amplifier” before the I.R.E. at
Columbia University and he says: “My demon-
stration of the crashing sounds emitted from my
loudspeaker when I dropped a handkerchief on
the table before the telephone receiver serving as
my ‘pick-up’ aroused great astonishment and
applause. On that occasion young Edwin H.
Armstrong, wrapped in deepest mystery, had a
small carefully-concealed box in an adjoining
room into which neither I nor my assistant
Logwood was permitted to peek. But when he
led two wires to my amplifier input to demonstrate

This article on Armstrong appeared in the Wireless Engineer of March 1954. It
was written by the Technical Editor Prof. G. W. 0. Howe.
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the squeals and whistles and signals he was
receiving from some transmitter down the Bay,
we thought we had a pretty fair idea of what the
voung inventor had concealed in his box of
mystery. So we proceeded, meekly and
obediently, to amplify whatever signals came over
the wires from that room"’.

That is the first mention of Armstrong in de
Forest’s autobiography, but early in 1914
de Forest demonstrated his ultra-audion
oscillator at the Bureau of Standards in \Vashing-
ton, and he says that Professor Pupin, whom he
had long known as a kindly friend, loudly
demanded “‘\What right have you to have that
here? That thing is not yours. That belongs to
Armstrong.” He says that he was too flabber-
gasted to reply, but gazed upon his surprising
wrath and “continued the siren sounds.” He
proceeds, “Then I knew for a certainty what it
was that Armstrong had had in his little magic
box at Columbia. And that outburst by Professor
Pupin was the opening gun of the bitterly
contested patent battle to be waged for years in
the Patent Office interference proceedings; and
thereafter for years more until at long last the
U.S. Supreme Court should finally decide the
historic contest.” Later de Forest says: “On
January 15, 1920, I read my paper on the Audion
and its evolution before the Franklin Institute
at Philadelphia. It was well received, except by
one E. H. Armstrong, who sought to show that it
was he who had invented the feed-back circuit.
‘All de Forest invented was the Audion! We'll
concede that’, he growled. Whereupon the chair-
man ordered him to sit down.”

The feedback patent, which, after nearly 20
years’ litigation, was finally awarded to de Forest,
expired in 1941. It had been in turn awarded to
Armstrong, then Langmuir, then again to
Armstrong, and finally to de Forest. One can
appreciate the feelings that prompted Armstrong
to return the medal to the Institute.

Another of Armstrong’s inventions, with much
happier associations, is frequency modulation.
This occurred to him as the result of some experi-
ments he and Pupin made with the idea of
eliminating static interference; experiments
which, he says, were unsuccessful, but which laid
the foundations of his system of reducing disturb-
ance by using frequency modulation. In an out-
line of the history of f.m., which he gave before a
section of the I.R.E. in 1946, he said that he
started looking for a static eliminator back about
1914, and that he worked a little longer than most
people did. He then hit upon the idea of

frequency-shift keying and from that went on to
frequency modulation. It is pleasing to note that
towards the end of his autobiography de Forest
says: “Major E. H. Armstrong deserves the
greatest credit for the development of his system
of frequency-modulation—brought out in spite of
the skepticism of the profession, and a reluctant
Federal Communications Commission. He has
given to radio broadcasting a new arm; for this I
salute him."”

In 1935 the Radio Club of America founded a
medal to be known as the Armstrong Medal. In
1941 Armstrong was awarded the Franklin Medal
by the Franklin Institute, and in 1943 the Edison
Medal by the American I.LE.E.; he was also
awarded medals by many other institutions.

In 1947 he received a Medal of Merit and a
Presidential Citation for his contributions to
military radio communications.

In ‘““Radio: Beam and Broadcast”’, by A. H.
Morse, published in 1925, the patent litigation up
to that time is discussed very fully: the author
concludes by saying that, “Armstrong’s work in
radio is such that, had he no patented or patent-
able inventions—and he has many—he would still
rank as one of the foremost exponents of the art”.
This was before the invention of frequency
modulation.

Since 1948 he had been working on what he
called the multiplexed transmission of frequency-
modulated signals, and as recently as last October
he and ]J. S. Bose, also of Columbia University,
read a paper on the subject and gave demonstra-
tions before the Radio Club of America. The
multiplex system enables two programmes to be
broadcast simultaneously within the standard f.m.
band of 200 kc/s. Earlier attempts at multi-
plexing were not very successful because of cross-
modulation between the main and the auxiliary
channel and of noise transfer from one to the
other, but as the result of five years of work they
claimed to have overcome the difficulties, and to
be able to obtain results on their second or
auxiliary channel superior to those obtained by
ordinary amplitude-modulated stations.

One can only regret that so much of his life was
overshadowed and embittered by such protracted
patent litigation, but during the last 18 years he
had the great satisfaction of seeing his frequency
modulation becoming more and more highly
appreciated, and replacing amplitude modulation
on an increasing scale. His name will ever be
associated with this outstanding achievement.

G. W. 0. H.
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Television in Review

A Tribute to Major Armstrong, Who Was

Dedicated in the Scientist’s Tradition

By JACK GOULD

AJOR EDWIN H. ARM-
STRONG who leaped to
his death from: a window of his
apartment in the River House,
will rank with the great inven-
tive geniuses in electrical en-
gineering. With Edison, Hertz,
Marconi and Lee De Forest he
pioneered the art of broadcast-
ing that today is accepted as a
matter of course.

The Major, as he always pre-
ferred to be called, was an in-
ventor almost out of a story
book. He was a dedicated man
in the scientist's tradition; he
was often a lonely and some-
what aloof figure; in someways
he was stubborn. He also was
a disappointed man. Bitterness
and disillusion robbed him of
many of the pleasures and sat-
isfaction of his engineering tri-
umphs.

Yet over a cocktail the Major
could be cordiality itself. In his
rare moments of relaxation he
couid even see the humor to be
found in the world of commer-
cial practicality and expediency,
a world to which he never fully
could reconcile himself. At ail
times he was the individualist.

The vision of Major Arm-
strong can be illustrated by an
incident of only a few months
ago. He was discussing one of
his foremost inventions, the
modern system of frequency
modulation broadcasting that
freed radio from static and
man-made interference.

°
From an old notebook he
showed a memorandum that he
had written years and years
earlier. The memorandum pre-
dicted that during a thunder-
storm the roar of the thunder
itself would be more disturb-
ing to radio reception than
would the electrical interfer-
ence caused by the lightning.
He had his own dream come
true.
Yet, ironically, FM was to be
a persona] heartbreak for the
Major. He énvisioned frequency
modulation as supplanting the
existing, or amplitude modula-
tion, radio. Just as FM began
to take a foothold, the Fed-
eral Communications Commis-

New York Times,

sion ordered the service moved
to a new band. The F. C. C.
based its decision on engineer-
ing considerations that to this
day are disputed. The Major
knew that he was “the father”
of FM but he had to watch
others decide what was best
for his child. .
By the time FM got settled
in its new location on the dial,
it was too late. The lusty in-
fant known as television had
come along and swept all be-
fore it. But in late years the
Major was not without hope.
He had seen the public become
high-fidelity conscious to an ex-
traordinary degree, albeit more
through phonograph recordings
than FM radio. It may take
time, he used to say, but FM
still may assume the impor-
tance he originally saw for it.

The Major’s fights over pat-
ents were legendary in the
industry; for himself they were
an obsession. He had devoted
much of the last four years to
pretrial testimony in litiga-
tion with his old adversary, the
Radio Corporation of America.
The rights and wrongs of his
position are beyond a layman’s
comprehension. Suffice that the
Major was a controversial fig-
ure, with friends who thought
he never claimed enough and
foes who thought he claimed
too much.

In addition to FM, the Major
devised the regenerative and
superheterodyne circuits that
provided the sensitivity and
amplification needed for prac-
tical long-range radio. The
theory of the superheterodyne
indeed is basic to the success
of present-day communications.

Major Armstrong was one of
the last of the active pioneer
radio inventors; he read his
last engineering paper only a
few weeks ago. Though recog-
nizing. the accomplishmentg of
corporate research, he never
did have too much patience with
the use of hordes of specialists
to solve a problem. He always
preferred to be the master of
his own laboratory. That he was.

February 4, 1954.
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Creativity in Radio

Contributions of Major Edwin H. Armstrong*

By JOHN R. RAGAZZINI

Professor of Electrical Engineering, Columbia University

I

My purpose here today is to outline the
contributions and to analyze some of the
factors which have contributed to the
creative genius of one of the great in-
ventors of our time, Edwin Howard Arm-
strong. He would have been here today
to speak for himself were it not for his
tragic death some months ago. In dis-
cussing Major Armstrong, I may betray
a certain amount of hero worship to
which I freely confess for he was an
heroic figure to all who knew him. In
some ways, my speaking for him may
give you a better picture than he would
have been able to do for himself. Pos-
sessed of an innate modesty he probably
would have minimized his role and per-
sonal contributions to the phenomenal
series of inventions which have laid the
foundations of modern radio communica-
tions. In referring to him I shall use
the appellation of Major because he pre-
ferred it over others to which he was en-
titled.

To emphasize the importance of the
contributions of Major Armstrong, I
shall outline his inventions before going
into his life, his times, his education and
those personal characteristics which con-
tributed to these successes. The four
basie discoveries which represent his most
important but by no means only creative
contributions are the regenerative ecircuit,
the superregenerative ecircuit, the super-
heterodyne receiver, and the broad-band

* Presented at the Annual Meeting of
ASEE, University of Illinois, June 16, 1954.

frequency modulation system. These will
be taken up in turn.

At the time of the invention of the
three-element vacuum tube named the
“audion” by Lee De Forest in 1906, radio
communication, as we know it today, was
launched. In those early days tubes were
expensive and scarce and their character-
isties none too favorable, so that it was
imperative to increase the effectiveness
of each individual tube. Setting the then
accepted theories aside and embarking on
an experimental approach, Major Arm-
strong was able in 1912 to obtain unheard
of sensitivities from a single triode.
While commonplace today, the concept of
reinforeing a week input signal to the
tube by feeding back a small portion of
the output signal was revolutionary. He
not only observed this phenomenon but
was perceptive enough to realize its im-
portanece as an invention which he dis-
closed on January 31, 1913, and finally
patented in 1914. The regenerative feed-
back circuit made possible communica-
tions across and between continents with
a minimum of tubes.

Shortly after the initial disclosure of
the regenerative principle for use as a
sensitive receiving detector, Major Arm-
strong discovered that by increasing the
amount of feedback it was possible to
cause self-oscillations in the circuit. The
tremendous importance of this property
was quickly evaluated by Armstrong be-
cause a echnique for producing oscilla-
tion by this means would replace the
older spark or arc transmitters then in
use. He filed a separate patent applica-
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tion for this circuit, a factor which later
cost him heavily in patent litigation. De
Forest was able to win an interference’
suit in 1924 which resulted in the is-
suance of patents to himself for the oscil-
lating audion and regenerative circuit
and the rejection of Armstrong’s appli-
cation for a patent on the oscillator cir-
cuit. Ultimately, as late as 1934 and
after long and expensive litigation, the
Supreme Court upheld the contention
that De Forest was the inventor of the
regenerative cireuit and oscillator al-
though the engineering and scientific so-
cieties, including the American Institute
of Electrical Engineers, the Institute of
Radio Engineers, and the Franklin Insti-
tute, generally discredited this decision by
awarding medals and honors to Arm-
strong for his inventions including the
regenerative circuit.

These brief references to Armstrong’s
patent litigation are cited not so much for
their importance to the purpose at hand
but to emphasize early in this talk a facet
of his character which led him to fight
tenactously for what he considered to be
right. This he did even when it cost him
heavily and when he might have benefited
financially by accepting an adverse de-
cision. His lifetime will show many other
instances of this characteristie.

Superheterodyne Reception

Chronologically, the second of his great
discoveries was the system of superhetero-
dyne reception. The first in the sequence
of events leading to this invention was,
the heterodyne principle whicl: he studied
experimentally and presented in his out-
standing paper before the Institute of
Radio Engineers in 1916. This paper
laid the foundations for the future by
rationally explaining the phenomenon of
beating two high frequency inaudible sig-
nals to obtain an audible difference fre-
quency signal. During World War I, the
principle of superheterodyne reception
was synthesized as a result of speculation
on his part that attacking German bomb-
ers could he fired upon more accurately

if they could be located by picking up
the radiation from their ignition systems.
The frequency content of this radiation
was very high for those days and could
not be picked up by then existing meth-
ods. The whole concept suddenly oc-
curred to Armstrong that if he could re-
duce the frequency of the short waves to
a value more manageable for amplifica-
tion, receivers of much higher sensitivity
could be designed. In retrospect, this
seems to be a natural outgrowth of his
carly studies in the field of heterodyne
detection. In his 1916 paper, Armstrong
was dealing with the reduction of the
frequency of a received signal from a
high inaudible frequency, say 100 kilo-
cycles to an audible frequency of, say 1
kilocycle, by beating with a local signal
at 99 kilocycles. The principle was ex-
tended to take a very high radio fre-
quency, say 10 megacycles and beat it
down to an intermediate but inaudible
frequenecy of say 150 kilocycles, amplify-
ing at this frequency and then detecting
the audible signal in this amplified sig-
nal. This invention was not used for its
original purpose in World War I but it
did become the basis for practically all
radio reception including radar. It is
interesting to note that the circle was
completed only in World War II when
radar detection of enemy aireraft came
into its own using, a reception technique
invented by Armstrong for the same pur-
pose more than twenty years earlier. It
can truly be said that the invention of the
superheterodyne receiver represents a
superb exhibition of inventive genius
where one step logically led to another
and a set of unrelated facts were syn-
thesized into a useful device.

Shortly after his return from World
War I, Major Armstrong became in-
volved in the first of a series of court
suits in defence of his patents. It was
while carrying out an experiment at
Columbia University to prove convine-
ingly that statements made by opposing
counsel were in denial of fundamental
truths that he came upon the principle
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of superregeneration. While testing a
regenerative circuit using a miniature
transmitter located across the room with-
out an antenna, he noted strange signals
coming in with unbelievable signal
strengths. Numerous transmitting sta-
tions were identified and their signal
strengths were far beyond those observed
in previous regenerative receiver tests.
Far from ignoring this effect, he tena-
ciously studied it and finally brought to
light a new principle of regeneration.
What had happened was that the re-
generative detector was being triggered
on and off oscillation at an inaudible rate
so that on the average, the circuit was
being operated at a condition of tremen-
dous gain located near the point of in-
cipient oscillation. It was his ability to
recognize that he had found a basie and
important new principle that accentuated
his genius, for it must have been true that
many other experimenters had noted the
effect previously. As a matter of faet,
Armstrong himself came upon some old
notes indicating that he had produced
superregeneration in his early experi-
ments many years before but failed to
recognize it.
never forgot and one which made him
emphasize his persistence and care in
experimentation lest unusual phenomena
should go by without being noticed.

Frequency Modulation

Major Armstrong’s final important in-
vention was that of static-free frequency
modulation reception known as FM.
Ever since his early days with Pupin at
Columbia, he had dreamed of the day
when statie, that is natural and man-made
electromagnetic disturbances, would be
overcome and useful signals could be re-
ceived clearly and with high fidelity at
all times. The basic technique used by
Armstrong to solve this problem was to
employ a system of modulation in which
the intelligence was applied to a carrier
signal by varying its frequency. This
idea was by no means new, having been
considered by numerous authorities in the

This is a lesson that he.

field and having been discarded as im-
practical and as having no particular ad-
vantage over the current amplitude mod-
ulation system (AM). ‘

In particular, expert opinion of the
day was that the comparison between FM
and AM based on both theory and experi-
ment indicated no particular advantages
for FM. This situation would have been
enough to discourage any investigator
from going much further. However,
Major Armstrong had other ideas. He
studied some of his concepts developed
as far back as 1915 which led him to
believe that broad-band, not narrow-band
FM was the key to the problem. In view
of the fact that the energy of the random
noise or disturbances admitted into a
circuit is proportional to its bandwidth,

“his notions seemed completely contrary to

accepted concepts. The only trouble was
that these concepts, correct as they were,
were being applied to only one form of
FM and did not reckon with the basic
element in the Armstrong system which
included the amplitude limiter. This de-
vice clipped off all amplitude variations
superposed on the signal by unwanted

“static and permitted only the desired fre-

quency variations containing the intelli-
gence to pass through. The broader the
frequency swing of the desired signal, the
less significant would be the wundesired
swings due to noise. It was simply a
case of the right theory being applied to
the wrong model and again Armstrong
proved that he was by far a more precise
mathematical thinker even though he did
not indulge in the writing of mathemati-
cal relationships.

In any case, the broad-band FM sys-
tem including the all-important ampli-
tude limiter was patented in 1933. This
invention made possible the reception of
almost completely static-free signals even
in the midst of violent thunderstorms in
the immediate vieinity, and this was in-
deed a technological triumph. Accom-
panying this great advantage was that
of high fidelity made possible by the
broader bandwidth employed by the sys-
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tem. Also, it was possible to prevent
interference between adjacent stations
since the Armstrong system caused the
weaker station to be completely sup-
pressed. By employing higher -carrier
frequencies he opened up a new large
piece of the frequency spectrum to broad-
casting. Finally, the cost of construction
and operation of FM stations was less
than that of AM stations with the same
coverage.

Conflict of Interests

However, it was one thing to achieve
this tremendous success and still another
to bring about its acceptance by the
broadecasting industry and the govern-
ment. The conflict of interests between
established organizations, like the Radio
Corporation of America, and Major
Armstrong had begun in all seriousness.
The fight to bring about adoption of
this, his greatest invention, consumed so
much of Major Armstrong’s time and
energy that he was diverted from his
primary activity of study and experi-
mentation. FM proved to be the last of
his great inventions and most of his ac-
tivities from the issuance of the FM
patent to the time of his tragic death were
directed to the fight for adoption of FM.
His devotion to this task proved to be so
intense that his FM tight has often been
referred to as his Cause. He was cast
in the role of the lone inventor pitted
against the array of great corporations
that characterize our economy. In this
task he was as dogged, as brilliant and as
assured as he had ever been in ferreting
out an interesting and peculiar phenome-
non in the laboratory.

This recital of the most important
technical achievements of Major Arm-
strong is by no means complete. It has
been given to bring into focus the mag-
nitude of his ecreativity and life-long
achievement and to provide the frame-
work into which to attempt to fit the
human being that was Major Armstrong.
The remainder of this discussion will be
devoted to an attempt to explain the

factors which contributed to his amazing
record.

II

Edwin H. Armstrong was born in 1890
and spent much of his youth in the city
of Yonkers, which as you probably know
lies adjacent to New York City. While
not wealthy, his family lived comfort-
ably, his father being United States rep-
resentative of the Oxford University
Press. In view of his father’s position
it is not surprising that he was an avid
reader of books, a factor that influenced
the course of his life. That his preferred
reading dealt with the lives of such great
inventors as Volta, Hertz and Marconi
was significant. One of his favorite idols
was Faraday whose accomplishments he
rivalled in later life. During his teens
Armstrong filled his attic room in the
Armstrong house in Yonkers with all
the paraphernalia of the typical radio
ham, including various wireless contrap-
tions such as coherers, interrupters and
spark coils of the day. Most of his spare
time was spent listening to the dots and
dashes of other radio hams in Yonkers
and vieinity and occasionally picking up
Naval and commercial stations both near
and far. By the age of 19 Armstrong
was ready to enter college and the matur-
ing of the amateur into the professiénal
had begun. It is important to note than
even before entering college he had de-
cided with typical singlemindedness to
become an inventor in the field of radio
and never to the day of his death did he
waver from that objective. This man was
no confused uncertain young teenager
who had to have someone else make up his
mind for him!

In 1909 Armstrong entered Columbia
University to study electrical engineering
and came under the influence of the great
inventor and teacher, Michael Pupin, who
was then Professor of Electrical Engi-
neering. It was soon evident that, aided
by formal training in electrical engineer-
ing, he had developed a knowledge of
radio which far exceeded that contained
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in the textbooks of the day or, for that
matter, of many of his instructors. His
outstanding performance in this regard
led him to study the performance of the
then new and revolutionary De Xorest
audion while still a college junior. His
experimentation resulted, as noted before,
in the invention of the regenerative de-
tector in the year 1912.

Scientific Turn of Mind

It is important to observe that a major
technical contribution made by Arm-
strong about this time was not just the
regenerative ecircuit itself which was an
invention of first rank but also the ex-
planation of the operation of the triode
vacuum tube. TUntil then, it had been
regarded as a trigger device, but Arm-
strong, with typical elarity and logic
showed that its performance could be
explained by the use of a characteristic
curve and laid the groundwork for the
vacuum tube ecircuit theory of today.
This illustrates a scientific turn of mind
possessed by very few undergraduate
students today.

One might be tempted to conclude that
Armstrong was a bookworm or possibly
a “lab-worm” who paid little or no at-
tention to other aspeects of student life.
Nothing could be further from the truth.
While in college he rode, somewhat reck-
lessly it is said, the hot-rod of his day—
a red Indian motorcycle. He entered the
usual freshman-sophomore contests and
became a tough competitor on the tennis
court. The latter sport was one of his
favorites and he played well until he
sustained an injury to his shoulder in
later life. Nevertheless, despite these
recreations, Armstrong never wavered
from his primary objective, radio. By
the time he was a college senior, Arm-
strong had a basic invention and the
benefit of association with Pupin, a fore-
most inventor in his own right.

Because of his intense interest in his
subject and because laboratory facilities
would be available to him, Armstrong ac-

cepted an assistantship at Columbia Uni-
versity where he continued his work. His
salary was quite low, only $50.00 a
month, and I have often heard him re-
late how ke used to have his one meal a
day at a small restaurant on Broadway
near the University because the propri-
etor was so foolish as to allow him all
the bread he could eat with his meal.
Not long after his acceptance of this post
at the University, his regenerative patent
issued and royalties began to pour in at
the rate of about $8000 per year.

One might note here that the excellent
guidance he received from Pupin and
his associates on the management of his
affairs as an independent inventor may
have laid the seeds of much unhappiness
and frustration in later years. Had he
renounced all commercial advantage or
financial return as his idol Faraday, his
creativity might have been even greater
because much of the energy he diverted
to court actions and litigation would have
been available for scientific work. But
such was not to be, and much of Major
Armstrong’s life was spent in the defence
of his rights as he saw them. It is in-
teresting to note, however, Armstrong
never relinquished his interest in or as-
sociation with Columbia University and
its freedom of thought and investigation,
taking over and holding until his death
Pupin’s chair in electrical engineering.
He was always the serious-minded,
thorough, experimental scientist.

World War I found Armstrong in uni-
form as a captain in the Signal Corps.
Whoever was responsible for assignment
of personnel at that time should be con-
gratulated for having placed Captain
Arinstrong in a position where he could
help solve the problems of communica-
tions from ground to airecraft and many
other similar problems in which he was
a foremost expert. It was in this service
that the inspiration for the superhetero-
dyne receiver came to him. Discharged
as a Major, he returned to Columbia to
resume his life as a scientist and inventor.
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Court Clashes

Once back, Armstrong entered into the
first of his many court clashes in defence
of his patents. The whole question of the
regenerative circuit and oscillator against
De Forest came up and during the pro-
ceedings, Armstrong was made an offer
of $335,000 by Westinghouse Company
for his regenerative and superheterodyne
patent rights. In the meantime, he re-
turned to his work on static elimination
with Pupin and accidentally discovered,
as described previously, the principle of
superregeneration. Concurrently, he par-
ticipated in the series of tests in 1921
sponsored by the American Radio Relay
League which resulted in the sueccessful
communication between the United States
and England on so called short wave
transmissions at a wavelength of about
200 meters. 1t is significant to note that
his colleague, Paul Godley, who picked
up the signal in Scotland, used a super-
heterodyne receiver. Shortly after these
tests his superregenerative patent issued,
and by 1922 he negotiated with the Radio
Corporation of America who wished to
buy the rights. Negotiations were com-
pleted resulting in the payment to Arm-
strong of $200,000 in eash and 60,000
shares of RCA stock. This block of
stock, combined with 20,000 additional
shares for later services, made Armstrong
one of the largest stockholders of the
growing company. Financially, Arm-
strong was a multi-millionaire but this
made little or no difference to his devo-
tion to radio and his quest for static-free
reception.

As a result of many visits to David
Sarnoff’s office at RCA, he met and
courted Sarnoff’s secretary, Miss Mac
Innes. During this period he lost no
opportunity to impress her with feats
that were often quite daring and which
reflected a bold and boyish personality.
The most memorable of these was his
hand-over-hand climb of the 400 foot
tower of radio station WJZ. When he
reached the top he stopped to pose for
photographers. Whether or not this had

any significant effect on his eourtship is
hard to say. At any rate, he and Miss
Mac Innes were married in 1923.

Shortly after his marriage, Armstrong
resumed his series of experiments at
Columbia, which culminated in the in-
vention of wide-band FM in 1932 with
the patent issuing a year later. It was
the fight for adoption of FM which con-
stituted his most bitter series of disap-
pointments. Armstrong tried to interest
RCA in his new invention but for reasons
which can only be speculative, but which
involved the problems of existing invest-
ments, the coming of television and pos-
sibly personal relationships, he was re-
buffed in a manner which offended Arm-
strong’s sense of fair play. At any rate,
it may be said that he declared war on
RCA to the extent of turning down in
1940 an offer of 1 million dollars for a
royalty-free license. The concurrent fight
for broadcasting allocations was earried
to the Federal Communications Commis-
sion where Armstrong finally obtained
the allotment of a band in the 40 mega-
cycle range for FM broadcasting. After
the war, despite the fact that 500,000 sets
were thereby rendered obsolete, the FCC
moved the FM band up to its present 100
Megacycle range. This dealt a hard blow
to FM, but still it flourished so that by
1949 there were 600 stations on the air.
Throughout this latter period, however,
RCA was waging war on Armstrong’s
patent position and most set makers were
not paying royalties to Armstrong but
were using the so-called ratio detector
based on patents held by RCA. Arm-
strong claimed that this was an infringe-
ment and brought suit. The suit was at
the stage of pre-trial hearings at the time
~Z his death.

Armstrong fought the battle for FM
with the same tenacity he used when at-
tacking his technical problems. Above
all, he was outraged at what he con-
sidered unfair treatment by RCA, and
this may have affected his better judg-
ment so far as personal advantage was
concerned. His wife and his colleagues
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would have wished him to retire and en-
joy his remaining years surrounded by
loyal friends and revered as elder states-
man of radio. The fact that he continued
his fight was characteristic of the dogged
tenacity which was so essential to his
success.

II1

Let us try now to review the important
characteristics which may have contrib-
uted to Major Armstrong’s creativeness
in research. First, and foremost, he pos-
sessed a genius and character which was
God-given. Placed in exactly the same
circumstances, only a very few human
beings would have had the capacity to
achieve a fraction of what Armstrong
accomplished. He was single-minded in
his objective in life. He was thorough,
very hard-working and indefatigable.
When asked how Armstrong managed to
achieve what he did, one of his assistants
stated that he was willing to spend 23
out of 24 hours of his day concentrating
on radio. If ever there was an example
which illustrated the cliche that creative
research is only slightly inspiration and
mostly perspiration, he was it. He would
repeat an experiment over and over again
with little or no regard of the hour until
every peculiar effect was fully explained.

The second important factor in his life
was the professional education which he
received. Wlhile he no doubt benefited
greatly from his amateur radio activities
before entering college, it was his formal
education which matured him profes-
sionally. In addition, he came under the
influence of a foremost teacher, inventor,
and scientist in Professor Pupin who
earned the reverence of young Arm-
strong. By making laboratory facilities
available to Armstrong, Pupin greatly
furthered his productivity.

The third important faetor was the
timing of his career. The time was ripe
for the exploitation of the vacuum tube.
Great research organizations sponsored
both by industry and government were
not in existence and the individual in-

ventor had a good chance to do significant
work. The type of work done by Arm-
strong as an individual in the early
decades of the twentieth century is done
now by whole organizations of engineers
and scientists. Tt is correct to state that
Armstrong is probably the last as well as
possibly the greatest individual American
inventor.

Fantastic Capacity To Think In
Physical Terms

The fourth factor was Armstrong’s
fantastic capacity to think in physical
terms. It is often said that he was a
non-mathematical thinker, but such a
statement would have been challenged by
Pupin. If by mathematics one means
simply the formal writing of symbolic
mathematical relationships between quan-
tities, he was indeed non-mathematical.
A striking characteristic of his papers is
that they are generally devoid of any
cquations. However, if one means by
mathematics the exact science of rigor-
ously following one step of logic with
another to describe the whole, not neces-
sarily using symbolism, then Armstrong
was a foremost applied mathematician.
It has been said that he disdained and
distrusted the mathematical approach.
However, from personal experience I
know that he had the highest regard and
respect for those who used the mathe-
matical approach. What he objected to
was the use of mathematics for its own
sake or the application of erudite mathe-
maties to an incorrect physical model
resulting in the prediction of an ineorreet
performance. He demonstrated this dev-
astatingly with his invention of broad-
band FM. As an experimenter, Arm-
strong had the uncanny faculty of ob-
serving effects and then assembling them
into a logical whole thereby producing a
clear concise and correet picture of a
particular phenomenon. He demon-
strated this over and over again starting
with his early description of the perform-
ance of the triode, explaining the phe-
nomenon of heterodyne and finally pre-
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Etching of E. H. Armstrong

Enwm HowARD ARMSTRONG (1890-1954) is
portrayed in the latest of the series of etch-
ings published by the International Telecommu-
nications Union.. Born in the city of New York,
he was educated at Columbia University with
which he was closely associated
until his death.

Major Armstrong contributed
four outstanding inventions. His
regenerative circuit of 1913 sup-
plied a much-needed increase in
sensitivity and selectivity to the
early vacuum-tube detector. In
1918, he produced the super-
heterodyne that is the basis of
practically all modern radio re-
ceivers. It allows unlimited in-
creases in selectivity and sen-
sitivity without impracticable
multiplicity of controls or insta-
bility. It makes the noises de-
veloped in the circuits preceding the amplifier
the real limitation on over-all gain. Two years
later, superregeneration promised to supplant all
other methods of reception, particularly at the
higher frequences, but some inherent limitations

restricted its applications severely. In 1933, his
method of wide-band frequency modulation pro-
vided the first practical system of eliminating
the effects of static; it makes the acoustical out-
put of thunder more damaging to reception of
music during a local thunder-
storm than the electrical dis-
turbances of the lightning that
produces the thunder.

The etching of Armstrong is
the twentieth in the series that
was started in 1935. On a good
grade of paper measuring 9 by

£ inches (23 by 17 centimeters)
including margins, these etchings
are available at 3 Swiss francs
each from Secrétariat général de
I’Union internationale des Télé-
communications, Palais Wilson,
52, rue des Piquis, Genéve,
Suisse. The entire series is com-
prised of etchings of Ampere, Armstrong,
Baudot, Bell, Erlang, Faraday, Ferrié, Gauss
and Weber, Heaviside, Hertz, Hughes, Kelvin,

Lorentz, Marconi, Maxwell, Morse, Popov,
Pupin, Siemens, and Tesla.
ELECTRICAL COMMUNICATION °* Jume 1935
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Major Armstrong shown in the attic room of bis family residence on Warburton Ave. in Yonkers
N. Y. where he made some of his greatest discoveries. The picture was taken about 1950.

Armstrong standing on top of the ball on the antenna tower of RCA Broadcasting Station WJZ, Aeolian Hall, 42nd Street,
N. Y. C., 400 feet above the street, in May 1923. W|Z was the first broadcasting station in New York City proper and the
pictures were taken just before the opening ceremonies began. Asa result of this stunt Gen. M gr. Sarnoff declared the roof

permanently " off limits”" for Armstrong.

Opposite page, bottom. Armstrong (right) in Paris during World War I where he invented the S uper-
heterodyne. Left to right: General Ferrier and Prof. Abraham of the Sorbonne.
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dicting the effect of broadband FM on
noise reduction. ‘

The fifth factor of importance was his
ability to inspire loyalty among his col-
leagues and assistants. Armstrong was
recognized by all as an important figure.
Yet he retained a modesty and self-
effacing character which made all who
knew him or worked for him respect and
like him. I asked him on at least two
occasions to tell me what it was that was
responsible for his enormous productivity
and success. The question embarrassed
him and he evaded a direct answer by re-
citing certain factual occurrences in his
professional life. Never did he play up
in any way his personal role. Probably
he did not really know exactly what it
was that made him the great man he was.
His generosity and loyalty towards those
whom he felt dealt honestly with him was
renowned. At the same time his tena-
cious opposition to those he felt did not
was equally well known.

Youthfulness of Outlook

Lastly, a factor which undoubtedly con-
tributed to Armstrong’s productivity was
a youthfulness of outlook, a boyish en-
thusiasm which is hard to define. It was
brought out tangibly in a number of his
more daring feats such as the memorable
climb to the top of the WJZ tower, or his
swinging at the top of his Alpine tower
in a boatswain’s chair to adjust the an-
tenna feed for his FM station. More
intangibly, it shone in his eyes when he

talked about his work. I shall never
forget my last meeting with the Major,
some two months before he died. The
occasion was dinner at his apartment to
which I had been invited to meet a busi-
ness acquaintance of his who had a re-
search and development proposal which
he thought might be of interest to me.
The Major was in a good mood. Only oc-
casionally did he show a few flashes of
the loneliness which lifelong concentra-
tion on his work brought upon him. At
the end of a most enjoyable evening, his
other guest and I bade him good night in
the foyer of his apartment. I clearly
remember him as I shook his hand. He
was tall, powerfully built, one shoulder
drooping slightly, his head bald, smiling
his typical erooked smile, and looking a
bit tired. But the most striking thing of
all was the characteristic twinkle in his
eye which belied his age and was like that
found in a young man looking forward
to another exciting day. Perhaps this
was the most important asset of them all.

Major Armstrong died on February 1st
of this year. At the time of his death
he was in the midst of his greatest battle
for FM. Regardless of the rights or
wrongs of this or any of his other con-
flicts, opponents as well as partisans will
probably agree that Major Armstrong
was the most important creative thinker
and inventor of all time in the field of
radio and that his passing marks Thot
just the end of the life of a great man
but also the end of an era.

109



110 HISTORY — RADIO CLUB OF AMERICA, Inc.




GOLDEN JUBILEE YEAR BOOK

RADIO AND

[——— — By JOHN

TELEVISION

CROSBY « __

—
]

The End of KE2XCC

Radio station KE2XCC closed down on Satur-
day. And that ends an era. KE2XCC at Alpine,
N. J. (hereinafter referred to as the Alpine
station), was the first fre-
quency modulation station in
this country.

When Maj. Edwin H. Arm-
strong erected it in 1938, i
sent cold shivers down a lot:
of spines. Television was still :
a gleam in David Sarnoff’s
eye. Frequency modulation
threatened the peace of mind
of every broadcaster who was
making plenty of money out
of amplitude modulation
broadcasting (which is ordi-
nary radio broadcasting, as we 1y
know it). FM was not only
free of static but it repro- John Crosby
duced sounds with a fidelity never dreamed of
before.

Of course, these days, when we have Hi-Fi
and FM sound transmission on every television
set, this is all old hat. But it wasn’'t old hat in
1933 when this belligerent genius built the Al-
pine station. I remember a demonstration Ed
Armstrong ran at Alpine in those days. He in-
vited a lot of newspaper men out and lined them
up face to the wall. Then he poured a tumbler
of water from one glass to the other. A second
or two later the Alpine station broadcast the
sound of a tumbler of water being poured from
one glass to the other.

Armstrong defied the newspaper men to tell
one sound from the other—the broadcast from
the real. Now there is conceivably no more
delicate sound on earth than the plash of water
passing from one glass to another. But the
difference was undetectable. Yet, to my knowl-
edge, not & word appeared in any newspaper
about this spectacular demonstration.

L] L ] L

Armstrong was forever scaring people with his

magnificent and terrible inventiveness. When
he was in the Signal Corps in the first world
war, he invented the superheterodyne, without
which modern radio wouldn’t be possible. He
sold this and another invention and bought
RCA stock which made him rich.

But he was forever quarreling with RCA over
the use of his inventions, and forever suing
them, so he sold his stock for several tons of
money because he felt that it put him in a

| funny position. He was one inventor who did not

live in a garret. Or, anyway, it was a terribly

:|luxurious garret. He used to live in River House

which, before it was remodeled, was one of the
itadels of the very, very rich and the only

apartment building I know with its own yacht
g | basin.

He took me on a tour once years ago through
what seemed like an acre of corridors in this
apartment. But where you expected to find
libraries or guest rooms, every chamber was
piled with electronic equipment that he was
forever fiddling with.

L] L ] L

Alpine spent about $1,000,000 broadcasting
good music, which was relished by many resi-
dents in and around metropolitan New York.
But it wasn’'t the music that interested Ed
Armstrong. Alpine started and ended its days
as an experimental station. The station and Ed
Armstrong endlessly experimented with new
transmitters, new uses of FM (it was at Alpine
that the Army—and later the Navy and the
Marines—decided to adopt FM for mobile com-
munications), for the propagation of u'‘ra-short
waves, new ways of relaying radio signals, and,
most recently, the transmission of two programs
on the same channel.

His was a restless genius, Armstrong’s, per-
ennially dissatisfied with things as they are. And
when he plunged to his death Feb. 1, the world
lost one of the great theoretical minds of our
generation.

Copyright, 1984, M. ¥. Hersld Tribune Ins.

New York Herald Tribune.

Atrview of station KE2XCC at Alpine, New Jersey (opposite page, top). It was
originally W2XMN on 43.1 megacycles. built and operated by Major Armstrong
1 1938 to demonstrate the merits of his FM system. The 300-foot tower, which is
alandmark. the buildings, maintenance, and operation cost him over $1,000,000.

From here he maintained high filelity FM

broadcasts for music lovers to show the

effectiveness of his new system. The station was closed down on March 6, 1954.

Armitrong on the top of the Alpine tower in mid-winter, trying to clear away the

huge amount of ice from the antenna.



112

HISTORY — RADIO CLUB OF AMERICA, Inc.

it S M &

#57. NEAR THIS SPOT ON DECEMBER 1L
* 1921. RADIO STATION {BCG SENT
TO ARDROSSAN. SCOTLAND. THE FIRST
MESSAGE EVER TO SPAN THE ATLANTIC
ON SHORT WAVES. 1BCG. AN AMATEUR
STATION. WAS BUILT AND. OPERATED
BY MEMBERS OF THE RADIO CLUB OF

., AMERICA. g '

DEDICATED v
- GREENWICH, CONNECTICUT. -
1950 - '

The monument as it now looks with the
names of the six staff members and that
of Paul Godley inscribed  below
"1BCG.”

GEORGE F. BURGHARD “MINTON
JOHNE GRINAN WAL
. PAUL £ GODLEY -

The Board of Directors had originally intended to inscribe the names of the staff of
station 1BCG on the monument at Greenwich when it was first erected, but Armstrong had
always objected saying that they are all still alive and you just don’t put a living man'’s
name on a monument. The Board therefore felt that as an additional tribute to Armstrong the
names should now be inscribed. This was done and at a small ceremony at Greenwich on
May 11th. 1954 the work was consummated.

As a further tribute to Armstrong a group of his old friends and associates together
with the Radio Club and the Engineering Council of Columbia University formed the ARM-
STRONG MEMORIAL RESEARCH FOUNDATION Inc. on November 21st. 1955. The
original Charter members and Directors were:

Ernest V. Amy, Harold H. Beverage, George E. Burghard, George J. Eltz, John V. L.
Hogan, Harry W. Houck, Walter S. Lemmon, Alfred McCormack, Harry Sadenwater, Joseph
Stantley, Thomas J. Styles, Dana M. Raymond, Robert W. Byerly, John R. Dunning, C. R.
Runyon Jr., James R. Day, Frank A. Gunther, John H. Bose, Raymond A. Heising, Frank H.
Shepard Jr., Evan B. Lloyd, Edward L. Bowles.

Officers : George Burghard, President; Harry Houck Vice President, Thomas Styles, Sec-
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Historic Event Commemorated At Gathering

Members of the Radio Club of America met yesterday noon at the monument located at the inter-
section of North St. and Clapboard Ridge Rd., site of Amatur Radio Station 1BCG, which on Dec. 11, 1921
sent the vrst message ever to span the Atlantic on short waves. It was recei ed at Androssan, Scotland.
The club members commemorated the event with addition of names of original senders of the message to
inscription on the monument. Kneeling above are Francis Fahey. pointing, who inscribed the names,
and Frank H, Shepard, president of the Radio Club of America. Standing, left to right: Ernest V. Amy
and George E. Burghard two of the original senders; Harry Sadenwater and Greenwich Superintend-
ent of Parks and Trees Joseph A, Dietrich. -—Staff photo by Verderosa.

Greenwich Times, Wednesday, May 12, 1954.

retary and Joseph Stantley, Treasurer. The purposes of the Foundation are set forth in the
Charter and We quote:
“(a) to honor the memory of the late Professor Edwin Howard Armstrong by helping
to perpetuate the principles that guided him in a life devoted to basic research in
electronics;
(b) to aid voluntarily in the continuation of the basic research that was carried on by
Armstrong at the Marcellus Hartley Laboratory at Columbia University in the City of
New York; and
(c) to contribute voluntarily to the education and training of engineers and scientists
capable of doing basic applied research in electronics and related fields of science.”

The Foundation now numbers some one hundred members in its four classes of mem-
bership ie. Founding, Sustaining, Contributing and Associate, and has succeeded in collecting
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Left to right: Burghard, Amy and Sadenwater standing before the monument
with tree in full bloom as background, after ceremonies, on May 11th. 1954.

over $60,000.00 from dues and contributions. $40,000.00 of this has been pledged to build and
equip the Armstrong Physical Electronics Research Laboratory in the new Engineering Center
at Columbia University and with a bright future in view it is hoped that other projects such
as scholarships etc. will be forthcoming.

In 1956 the Armstrong Medal was awarded to one of Radio’s real old timers, Melville
Eastham founder of the Clapp-Eastham Co. one of the pioneer manufacturers of radio measur-
ing apparatus and equipment. The presentation was made at the 47th. Anniversary banquet
held at the Columbia University Club.
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Fiftieth Anniversary Committee of the Radio Club of America. Left to right, seated: Harry Houck,
Pierre Boucheron, Frank King, W. E. D. Stokes Jr., Standing: George Burghard, C. R. Runyon Jr.,
Ralph Batcher, Harry Sadenwater, Ernest Amy, Walter Knoop. Not present: Frank Gunther, Frank
Shepard, and George Washington Jr.

The present administration of the Club is very much aware of the effect of the great
change in our way of life on the future of the club. Accordingly President Knoop has recently
appointed a special committee to search into every phase of this complex situation and come
up with recommendations as to the proper procedure to insure the future welfare of the oldest
Radio Club in continuous existence in the World.

President Frank Gunther in 1957 appointed a special 50th. Anniversary Committee to
make proper arrangements for the Golden Jubilee celebration in 1959. This Committee has
been hard at work ever since. The plans are, to publish a Golden Year Book along the same
lines as the 25th. Anniversary Silver Book, and to hold a grand Banquet on December 4th. 1959
to which, for the first time in Radio Club history the ladies will be invited. It should be a
very festive affair indeed and well under way by the time these lines are printed and the
Golden Year Book is ready for distribution.

This brings our story to an end. Again we must express our regrets that due to lack of
space it has been impossible to write about the many excellent contributions of the Radio Club
of America members to the Radio Art. If you will take the time, however to carefully read the
other sections of this Book we feel sure that their magnitude will become increasingly appar-
ent. Now that our first fifty years have been successfully accomplished we sincerely hope that
the Club will live for many years to come in the same spirit and with the same high ideals upon
which it was founded.
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It All Began With Radio

David Sarnoff

Honorary Member 1926

The adventurous men who founded the Radio
Club of America were, in a very real sense, pioneers in a
new age—the Electronic Age.

It all began with radio—with spark coils and
slide wire tuners. Over the years, the principles of radio
were applied to an ever widening area until, today, elec-
tronics permeates virtually every aspect of our daily
lives. .

It has profoundly transformed our concepts of
defense, communications, transportation, entertain-
ment, business and industrial operations, and has had a significant impact on our living.

During the past half-century, the Radio Club of America and its members have con-
tributed importantly to the vast evolution from radio to electronics. This evolution has mani-
fested itself in five broad phases.

The first phase involved the application of radio principles to communications. This be-
gan with wireless telegraphy, and in later years grew into radio-telephone and telegraph com-
munications by long wave, short wave and microwave.

The second phase of electronic development brought radio broadcasting as a service to the
public. Over the years, this medium grew from an exciting novelty to a durable force posses-
sing immense cultural and economic impact.

The third phase saw electronics turned with remarkable effect to military uses in World
War I1. Radar, sonar, loran, shoran and the infrared “sniperscope’’ were but a few of the de-
vices that figured prominently in the Allied victory.

The fourth phase of electronic development brought television—first in black-and-white
and now in brilliant color—to broaden and brighten the human horizon.

The fifth phase of electronics is only just beginning, yet it seems likely to exercise the
most profound influence upon our lives. This phase is perhaps most dramatically symbolized
by the computer which monitors space explorations, guides missiles, operates automated
factories and speeds up accounting and office work.

The crude attic radio devices have long since given way to highly complex and sophisti-
cated instrumentation. But one thing has not changed over the past fifty years. The thrill of
experimentation and the excitement of discovery that motivated the founders of the Radio
Club of America are as fresh and vibrant today as ever.

Itis this perennially youthful spirit of high adventure, and the new knowledge and the
new tools with which we can work, which convince me that radio, television and electronics
will make vastly greater progress in the next fifty years than they have in the last fifty.
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AFTER 50 YEARS OF HISTORY—WHAT ABOUT THE FUTURE?

The Club from its beginning has shown itself capable of coping with changing times. It
has had few certainties for guidance. In its early years, it had little more than hopes and lim-
ited opportunities, but these it has met nobly and with distinction.

History may be defined as the past revealing itself to the present. In a subtle way, it tells
about the future too, for the inevitable changes that lie ahead always grow out of the things
that were accomplished and the motivating spirit of the years gone by. If we do not clearly
understand its past, we cannot wisely guide its future.

The past is an accomplished span of history to be looked at and studied, while the
future remains a task to be solved, which will call for continued undismayed wisdom to pilot
its course in the uncharted future that lies ahead.

Let us understand the Club’s history and be guided by the voice and spirit of our past.
At times some of us may have a tendency to become chronically undecided about how to view
the future.

The voice of our past is simply the record of what our wise officers and members did for
the Club, and who they were and still are, down through the past 50 years of its history.
Its future can be assured by carrying on that undaunted spirit and wise leadership that is so
basic to our heritage.

Let the Club continue to distinguish itself from the purely scientific and technical so-
cieties by its freedom of speech and less commercial atmosphere in the interchange of ideas,
with a sustained effort to provide social rallying opportunities for its members with suitable
recognition or awards from time to time to those whose achievements entitle them to special
distinction in the ever expanding science of radio and its allied fields.

ERNEST V. AMY
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A HISTORY OF
THE RADIO CLUB OF AMERICA, INC.

Part I1I
By JOHN W. MORRISEY

The final pages of Part I of this History states: “ This History was written with a two-fold pur-
pose. First, to chronicle as accurately as possible the most interesting Club events of the past
twenty-five years, and secondly to try and give a general idea of the development of the small boy
who was responsible for its beginning. We have purposely omitted, with but few exceptions, the
recording of the many truly great scientific, literary, and engineering achievements of the members,
because of their unweildly nature.

“We fully realize that the apparent character of the Club has, quite naturally, changed with
the years. The Radio Club has became a respected scientific body, but the spirit of friendliness and
cooperation which lies deep within, has never changed . . .”

This history of the Club during its third quarter-century is one of an institution in transition. The
period saw the financial crisis of the late 1960’s and its solution by the personal contributions of the
Officers, Directors and members, and then the determined efforts to increase the size of mem-
bership to assure sufficient funds. From a membership of 376 listed in the 50th Anniversary Dia-
mond Yearbook, there now are 1033 names in the current membership directory.

With the successful recruiting of leaders in the telecommunications industry, the caliber of the
membership is such that approximately 30 awards to the grade of Fellow are made annually.
Recognizing that there still remains a large group of members who are highly qualified for pro-
fessional recognition, the Club instituted the grade of Senior Member in the Spring of 1984, and
amended the Club’s By-Laws to permit that grade.

During the last forty years or so, the electronics industry has diversified or fragmented into
many sub-groups, some allied in no way with radio communications; yet, it was the consensus of the
membership that the Club should recognize the achievements in those allied fields and invite
outstanding personages into membership. This has been done, and reference to the club now often
identifies it as being the oldest electronic society in the world.

The activities of the Club also have changed considerably during these last twenty-five years.
Perhaps symbolic of the changes are the revisions of the Club’s Constitution made necessary by the
attaining of a tax-exempt status. Priorto 1915, the Club continued to use the original constitution of
the Junior Wireless Club Ltd. which was drawn in 1909. With the adoption of a new Constitution in
1915, the purpose of the Club was stated to be: ““. . . the promotion of cooperation among those
interested in scientific investigation and amateur operation in the art of radio communication.”

The 1915 Constitution remained unchanged until 1969 when the following was added to the
purpose: “To support educational and scientific research studies to advance radio communication
art and its related electronic techniques.”” This partially resulted from a Club project begun in 1962
to financiallly assist secondary school science students through the Science Honors Program spon-
sored by the Columbia University School of Engineering & Applied Science.

The success of that program led in 1977 to a proposal to grant scholarships on a wider basis,
and a fund to support the grants was started with a contribution from Capt. William G.H. Finch,
then a Director of the Club and Chairman of the Finance Committee. To encourage such con-
tributions, the Club had amended its Constitution again in 1975 to conform to the requirements of
the U.S. Internal Revenue Service. The revisions in the stated purpose of the Club became: “To
operate exclusively for charitable, educational and scientific purposes . . . and more specifically to
study and contribute to the development of radio communication programs and provide a
scholarship fund for needy and worthy students for the study of radio communication.”

The approval of the IRS led to the founding of the Club’s Research Projects Committee, and
the Scholarship Committee. Shortly thereafter, these were combined into a single Scholarship &
Research Committee whose name was changed to the Grants-In-Aid Committee in November
1979, and that committee undertook the solicitation of contributions from members, and the award-
ing of scholarships to college-level students.

The Club’s activities have changed partly due to the wide geographical dispersion of the mem-
bership. Whereas the founders met at least once a month to discuss technical subjects, such an
activity now is limited to the annual technical session held during the afternoon of the Annual Meet-
ing, prior to the Awards Dinner. The formation of Sections has been encouraged to compensate
somewhat for the lack of a location convenient to all members; such Sections were formed in
Washington, D.C., Southern California, Chicago and Florida. Eachhas fifteen or more members as
required by the By-Laws, and meets to discuss Club activities and technical subjects. Numerous
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luncheon meetings were held jointly with IEEE groups, QCWA, ARRL, and AFCEA. Technical
speakers were featured.

During these last twenty-five years, the Club welcomed its first lady member, Mrs. Vivian A.
Carr, who joined in 1973, became a Director and Chairperson of the Membership Committee in
1974, and was awarded the grade of Fellow in 1975. Since then, many other ladies have joined, and
the Club has at least five husband and wife memberships.

During 1983, a proposal was made for the joining of the de Forest Pioneers with The Radio
Club of America, and the action was unanimously approved by the surviving members of the de
Forest Pioneers, and by the Board of Directors of The Radio Club. Coincidentally with this, the
Club established the Lee de Forest Award and a de Forest scholarship grant.

The Lee de Forest Award was the latest of seven honors established by the Club during these
last twenty-five years. Priorto 1973, the Club awarded only the Armstrong Medal which was foun-
dedin 1935 and first awarded in 1937. In 1973, the Sarnoff Citation was first granted with the Hon.
Barry M. Goldwater, United States Senator from the State of Arizona, being the recipient. The Pre-
sident’s Award was first granted in 1974 and was followed in 1975 by the Pioneer Citation, and in
1976 by the Ralph Batcher Memorial Award. In 1979, the Allen B. DuMont Citation was
established and first granted, and the Henry Busignies Memorial Award followedin 1981. A listing
of all recipients is included in the Who's Who section of this book.

The history of these last twenty-five years is being continued in the writings of 36 members
whose 38 articles are being included in this section of the Yearbook. As our Preface explained, a
year book no longer is needed to tell the stories of the achievements of our members, or of the annual
Award Dinners and the honors granted because the Proceedings now records that information.
This Yearbook, then, brings somewhat different viewpoints as to what should be included in the his-
tory of the Club, and each article tells of some event wherein The Radio Club and its members have
influenced history.

This is a history of and by the people who are The Radio Club of America: those who have a
special reverence for facts. . . an endless and respectful curiosity . . . and a sense of wonder and fas-
cination in the presence of our legacy from the past.
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Edwin H. Armstrong — An Independent Inventor

In A Corporate Age

by James E. Brittain, Ph.D.
(M 1983)

On September 21, 1983, the U.S. Postal Service com-
memorated the 100th anniversary of the founding of the
IEEE with the issuance of postage stamps honoring
American inventors who were electrical engineers. The four
so honored were Edwin H. Armstrong, Philo T. Farnsworth,
Charles Steinmetz, and Nikola Tesla.

Also in commemoration of the event, The Smithsonian
Institution presented a symposium at the National Museum
of American History at which papers were presented on E. H.
Armstrong and Charles Steimetz.

James E. Brittain, Ph.D., (M 1983), who is Associate
Professorof History of Science & Technology at the Georgia
Institute of Technology, presented the following paper on
Dr. Edwin H. Armstrong.

* % % % ok

Edwin Howard Armstrong is widely regarded as
America’s foremost inventor in the field of radio technology.
His four principal inventions were regenerative feedback
circuits, the superheterodyne receiver, the superregenerative
receiver, and frequency-modulation broadcast systems. He
received approximately fifty U.S. patents and he achieved
celebrity status especially within the amateur radio fraternity
and the Institute of Radio Engineers. As an independent
inventor whose patents became pawns in the arena of
corporate conflicts, Armstrong devoted much of his time and
energy to efforts to establish his priority in a legal sense as
well as in the eyes of his peers. The increasing frustrations
that he experienced in these efforts caused his final years to
unfold like a Shakespearean tragedy.

Armstrong exhibited an unusual style for a 20th century
inventor in the high technology of radio electronics. He
showed almost a phobic distrust of mathematical analysis
and his well-crafted technical papers rarely contained an
equation. Instead he relied on circuit diagrams, oscillograms,
and the characteristic curves of vacuum tubes in his ex-
planations. He was like an artist except that his medium was
the vacuum tube, the inductor, and the capacitor linked in
intricate combinations. He was able to grasp intuitively the
effect of altering circuit parameters and to track down the
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cause of unexpected phenomena that baffled less perceptive
experimenters. He followed a pattern that he admired in
Marconi by undertaking experiments that challenged the
dogma of established theory. Armstrong’s career that led
from his home attic to the top of the Empire State Building
with frequent litigious detours well illuminates the changing
environment of the inventor during the first half of the 20th
century.

ARMSTRONG’S EARLY YEARS AND THE
REGENERATIVE FEEDBACK INVENTION
Armstrong was born in New York City on December 18,
1890 at atime when the electrical age was already well under-
way. Edison’s historic Pearl St. power plant had begun
operating in 1882. Nikola Tesla’s classic paper on the
polyphase power system had been presented before the
American Institute of Electrical Engineers in 1888, a year
also notable for the culmination of the remarkable
electromagnetic wave experiments of the German physicist,
Heinrich Hertz. The application of the Hertzian waves in
wireless communication was destined to become the prin-
cipalfocus of Armstrong’s inventive talents. One of the inven-
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tors who also is being recognized during this symposium,
Charles Proteus Steinmetz, published his proposed law of
magnetic hysteresis in a short paper in the Electrical
Engineer in the issue dated December 17, 1890, the day
before Armstrong was born.

The cultural environment in which Armstrong spent his
formative years was ideal for a future inventor of radio
circuits and systems. His father was an executive with the
Oxford University Press and his mother had been a school
teacher. New York City was the center of the emerging elec-
trical engineering profession in the United States as the head-
quarters of the AIEE since its formation in 1884. The
Wireless Institute formed in 1909 and its successor, the
Institute of Radio Engineers, were centered in N.Y. City. In
fact the first meeting of the IRE was held at Columbia Univer-
sity in 1912 when Armstrong was in his junior year at
Columbia.

The New York area also was the center of amateur wireless
enthusiasts who enjoyed a kind of golden age during the
period when Armstrong was attending Yonkers High School
and, later, Columbia. Amateur wireless was a cultural
phenomenon not unlike that occuring among young computer
enthuiasts today. Prior to the first World War, amateur wire-
less was a populist phenomena fed by “fantasies of friend-
ship, fame and conquest” and dominated by teenage boys
who constructed their own apparatus, and eagerly shared
information about the latest advances or achievements with
others in the fraternity. Their enthusiasm was encouraged by
such writers as Victor Appleton who wrote Tom Swift and
His Wireless Message and Allen Chapman who wrote a
series of adventure stories about the ‘“Radio Boys.”

Blessed with indulgent parents, Armstrong was permitted
to engage in wireless experiments from his home from the age
of fourteen. Later he joined The Radio Club of America and
remained an active member for the rest of his life. This club
had been formed as the Junior Aero Club in 1907 by a New
York schoolboy, W.E.D. Stokes, Jr. The club’s initial
interest was in flying model airplanes but the focus changed to
wireless by 1909 when the club became the Junior Wireless
Club Limited and finally was called The Radio Club of
America in 1911,

In addition to being the home of the IRE and The Radio
Club, the New York City area spawned college programs that
were exceptionally strong in radio-electronics engineering
Columbia University, where Armstrong enrolled in 1909,
served as a virtual incubator for radio engineers and inven-
tors. If offered not only formal engineering courses and access
to good laboratory facilities but also enabled motivated
students to acquire information about the latest developments
through the meetings of the IRE and The Radio Club that
were held frequently atthe University. Alfred N. Goldsmith,
who received his Ph.D. from Columbia in 1911, taught at
City College of New York, and was the editor of the
Proceedings of the IRE. His laboratory was used for radio
research sponsored by GE and later by RCA.

Nearby was the Stevens Institute of Technology where
Armstrong’s friend Alan Hazeltine graduated in 1906 and
began teaching the following year. Hazeltine became a suc-
cessful radio inventor and later founded the Hazeltine
Corporation that employed several engineers with an
Armstrong connection.

At Columbia, Armstrong came under the influence of the
legendary Professor-inventor, Michael 1. Pupin, who had

sold his loading coil patents to the Bell Telephone Company
in 1900 for almost a half-million dollars. Pupin became a role
model for Armstrong as well as an effective promoter of the
younger inventor. As independent inventors, the two men
shared a low regard for the contributions of in-house
corporate inventors. The Columbia faculty that included also
Henry Mason and J.H. Morecroft encouraged Armstrong to
patent his first invention and even referred him to a local
patent attorney. Mason loaned  him instruments and
Morecroft assisted him in oscillogram tests of regenerative
amplifiers and oscillators.

Armstrong discovered the regenerative feedback effects
while he was still a Columbia undergraduate. He acquired his
first audion tubes in 1911, devices that he later described as
having been “clouded in the mystery” of the gas ionization
theory of de Forest. Armstrong carried out a careful study of
the audion with the aid of instruments at the University.
While experimenting with tuned- plate and tuned- grid circuits
in the Fall of 1912, he observed the phenomenon of regenera-
tive amplification that enhanced greatly the strength of
received wireless signals. He also identified self-excited
oscillations in the output of an amplifier with feed-back which
meant that the vacuum-tube oscillator could serve as a source
of high-frequency waves.

He received his B.S. degree in electrical engineering in
June 1913 and remained at Columbia to teach a class in wire-
less for the Navy and to continue his research.

He filed a patent application on the regenerative receiver in
October 1913 and it issued almost a year later. Professor
Pupin arranged for the regenerative circuits to be demon-
strated for representatives of the American Marconi Wireless
Company in December 1913, and for engineers of
A.T.&.T. early the following year. Neither firm chose to
purchase rights to the invention. However the receiver was
licensed to the German Telefunken Co. and used by its
station at Sayville, Long Island to pick up signals transmitted
from Germany.

Armstrong’s technical papers on the audion and regenera-
tive circuits made a strong impression on the first generation
of radio-electronics engineers. His paper on the ““operating
features of the audion” in the Electrical World of December
1914 employed characteristic volt-ampere curves and
oscillograms to show graphically how the tubes functioned.
Early in 1915, he presented a paper entitled “ Some Recent
Developments in the Audion Receiver” at anIRE meeting, In
this paper, Armstrong gave a comprehensive explanation of
regenerative ampliﬁers and oscillators, and practical results
achieved with receivers at Columbia. This paper precipitated
a dispute between Armstrong and Lee de Forest who
challenged not only Armstrong’s “results and conclusions”
but also his priority in the discovery of the feedback oscillator.
These first publications by Armstrong later were credited by
Alan Hazeltine for having opened his eyes to the engineering
possibilities of the vacuum tube and to have exerted a pro-
found influence on his professional career as well as that of
many others.

Armstrong remained at Columbia until 1917, as Trow-
bridge Fellow at the Hartley Research Laboratory. He and
Professor Pupin filed five joint patent applications during the
period 1915-1917 although none of these were issued prior to
the War. In 1916, Armstrong was elected President of The
Radio Club of America and, in the same year, he began to
receive royalties from the American Marconi Company that
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finally had decided to acquire a license to use his re-
generative receiver.

THE FIRST WORLD WAR AND THE
SUPERHETERODYNE RECEIVER

in 1917, Armstrong’s talents were diverted to military
needs for radio communication and it was during his service
in Europe with the U.S. Army Signal Corps that he conceived
his second major invention, the superheterodyne receiver. He
was given a commission as a Captain and, after a brief period
of training, was ordered to Paris, France to establish a Signal
Corps laboratory. During a brief stop in England, he learned
from Henry J. Round, a Marconi radio engineer, that a criti-
cal problem had developed that involved a need to detect
very-high-frequency radio signals that the Germans were
believed to be using,

Arriving in Paris late in 1917, Armstrong became the
leader of a group of talented radio engineers and technicians.
Unfortunately the full story has yet to be told of the sociology
of the group, their contributions during the war, and their
interaction with French and British experts. Among the
group’s members were Harry W. Houck, Harold M. Lewis,
Willis R. Taylor, William A. MacDonald and Jackson H.
Pressley. Houck was an amateur radio veteran and an
outstanding electronic-circuit craftsman who remained a
close associate of Armstrong after the war. Lewis had an
engineering degree from Union College and constructed the
first working model of the superheterodyne receiver following
Armstrong’s circuit diagram. After the war, Lewis worked as
an engineer-inventor for the Hazeltine Co. Taylor held an
engineering degree from Stevens where he studied under
Professor Hazeltine, and he later was patent attorney both for
Armstrong and Hazeltine. MacDonald had worked for the
American Marconi Co. and, after the war, worked for RCA
before serving as chief engineer with Hazeltine. Pressley also
worked for Hazeltine before becoming chief engineer of the
U.S. Radio and Television Co.

The inspiration for the superheterodyne receiver apparent-
ly came to Armstrong early in 1918 when he was speculating
on whether short-wave radiation from airplane engines might
be detected and used to direct the fire of anti-aircraft guns. He
was acutely aware of the deficiencies of existing vacuum
tubes at higher frequencies, and the superheterodyne prin-
ciple provided an ingenious solution since it would enable a
high-gain tuned amplifier to function at lower frequencies
during reception. The first model employed eight tubes, and
tests of sensitivity and selectivy were encouraging although
the invention was not perfected in time to be used during the
war. Armstrong’s application for a U.S. patent on the inven-
tion was filed in February 1919 and the patent issued in June
1920. Interestingly there is evidence that a German engineer,
Walter Schottky, independently conceived the super-
heterodyne principle early in 1918 during an investigation at
the Siemens Labs. Schottky filed for a German patentin June
1918 but he later gave credit to Armstrong and associates for
having introduced the new receiveer into practice. A third
claimant, Lucien Levy, was a French inventor whom
Armstrong met during his service in France and whose patent
later was involved in litigation with the Armstrong patent.

Armstrong was awarded the first Medal of Honor of the
IRE in 1918 for his feedback discovery, and was promoted to
the rank of Major in the Signal Corps early in 1519. He
returned to New York in September 1919 to resume his work
at Columbia while defending his patents agains litigation. In

December 1919, he presented papers on the superheterodyne
receiver for both The Radio Club and the IRE.

The environment to which Armstrong the inventor
returned after the war had changed in such a way that it
provided him with a golden opportunity and quickly made
him a millionaire. His position was analogous to that of a
small, unaligned nation when two superpowers are seeking a
competitive advantage, and his radio inventions suddenly
were perceived to have strategic value in corporate radio
wars. The major institutional change in the radio environment
in the U.S. was the formation of the Radio Corporation of
Anmerica, in 1919, with a broad mandate to develop inter-
national point-to-point radio communication. The
Westinghouse Electric Co. had made an entry into the radio-
electronics field through the manufacture of military
apparatus during the war but saw itself in danger of being
excluded from the radio field by RCA and GE, firms with
close corporate ties. Westinghouse decided to purchase
rights to the Armstrong patents in order to use them for
leverage in negotiations with RCA and GE. From this sale,
Armstrong realized the sum of $335,000 with a contingency
clause that would add another $200,000 if a feedback
oscillator patent, that was involved in an interference pro-
ceedings, issued. The patents were probably worth the cost to
Westinghouse as its principal bargaining chip in a cross-
licensing agreement reached with RCA and GE in June
1921.

Armstrong attracted further acclaim in December 1921
when he and six fellow radio enthusiasts successfully carried
out an experiment in which a message sent from a 1000 watt
transmitter operated at a wave length of 230 meters at a site in
Connecticut, was picked up in Scotland by one of the group,
Paul F. Godley, on a superheterodyne receiver. The experi-
ment demonstrated that it was not necessary to employ the
expensive long-wave 200kw radio alternators of RCA, to
communicate across the Atlantic. Armstrong later cailed the
experiment ‘“a turning point in radio history’’ where ‘‘some-
thing contrary to what was in the books” had been
discovered.

The advent of radio broadcasting and its phenomenal
growth during the early 1920s further enhanced Armstrong’s
reputation and his fortune. The pioneering Westinghouse
station KDKA began operation in October 1920 and the
number of broadcast stations in the U.S. reached 580 by the
end of 1922. A seller's market for household receivers
developed and several hundred firms manufactured receivers
during the 1920s. Armstrong and Harry Houck helped to
develop a commercial RCA version of the superheterodyne
known as the “Radiola” that used fewer tubes and simpler
controls than earlier versions. Engineers at GE, RCA, and
Westinghouse also contributed design improvements before
the six-tube sets were introduced to the national market in
1924. The RCA superheterodyne receiver was commonly
regarded as the ““Rolls-Royce of Radio” during the 1920s and
alternative receivers such as Alan Hazeltine’s ““neutrodyne”
were highly regarded competitors until RCA licensed other
firms to manufacture the superheterodyne after 1930.

THE SUPERREGENERATIVE RECEIVER

In 1921, while preparing a regenerative circuit as an
exhibit for patent litigation, Armstrong invented a sensational
new radio receiver that required only two tubes to produce
remarkable sensitivity. His lecture on superregeneration
presented at a Radio Club meeting at Columbia, in 1922,
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attracted at overflow crowd who reportedly ““simply ate up
every word Mr. Armstrong uttered and watched in rapt
admiration as he demonstrated his latest development.” He
attracted what was said to be the largest audience ever to
attend an IRE meeting when he spoke on the newest receiver,
in June 1922,

In his IRE paper, Armstrong followed his usual pattern of
avoiding mathematical analysis. Instead he gave a qualitative
explanation that involved variations in negative and positive
resistances in a tuned circuit He pointed out that great
amplification could be obtained if the negative resistance
exceeded the positive resistance at periodic intervals so long
as the average resistance remained positive. He credited his
friend Alan Hazeltine for theoretical assistance.

Perceived as a solution to the problem of manufacturing
low-cost but sensitive radio receivers, the superregenerative
receiver soon attracted the attention of executives at RCA
who saw it as a way to gain entry into the lower-price range
of a rapidly expanding mass market. Armstrong received
$200,000 in cash and 60,000 shares of RCA stock for rights
to his superregeneration patents, thus becoming the cor-
poration’s largest individual stockholder. He was given an
additional 20,000 shares for his assistance with the commer-
cial superheterodyne-receiver design. His holdings of RCA
stock eventually became worth approximately $9,000,000
so that he might have chosen to retire to a life of affluence by
the time he was 35.

The superregenerative patents did not prove to be a wise
investment for RCA since it did not provide adequate selec-
tivity for closely spaced stations in the broadcast band
although it did achieve some success in specialized high-
frequency applications.

FREQUENCY MODULATION

The decade of the 1920s had been an age of super-power
network proposals, superheterodyne, and superregeneration
when Armstrong had skillfully exploited his opportunities. In
contrast, the 1930s brought a severe economic depression,
corporate retrenchment, and the birth of electronic television
systems. It was an environment that still could provide oppor-
tunities for the independent inventor as demonstrated by the
case of Philo T. Farnsworth. For Armstrong, the 1930s were
filled with frustration in the courts and in the negative
response of RCA to his efforts to promote the frequency-
modulation broadcasting system that became his great
obsession.

Late in 1933, Armstrong was issued a cluster of FM
patents and conducted a demonstration of his system for
David Sarnoff, of RCA. The following year, he was permitted
to install an FM transmitter in the Empire State Building for
tests that continued until April 1935. When it became clear
that RCA intended to devote its resources to the development
of electronic television rather than FM, Armstrongdecided to
use his own considerable resources to introduce the system
that he was convinced would be far superior in quality to AM.
For the first time, his activities would have to go beyong the
stage of invention and even development to include marketing
and lobbying. In brief, he would have to function as an
inventor-entrepreneur rather than as an independent inventor
relying on large corporations to convert his inventions to com-
mercial products. To add further to the complexity of the
challenge, he was trying to develop a complete system of
transmitters and receivers for an uncertain market rather than
components for an existing system as his earlier inventions
had been. On the positive side, he still had acecess to

laboratory facilities at Columbia and could afford to hire a
staff of young engineering graduates to assist in development
ofthe hardware. Filled with optimism after the first successful
tests, he wrote in a log book that ‘“ after ten years of eclipse, my
star is again rising.” )

Once again, Armstrong followed his earlier pattern by giv-
ing an IRE paper on FM in November 1935. He took obvious
delight in pointing out that mathematical theorists had erred
indismissing FM as offering no advantages. He stated that he
was introducing a ‘““new principle” that conflicted *“with one
which has been a guide in the art for many years.” Again he
used no equations but relied on block, circuit, and phasor
diagrams in his explanation. Nevertheless, the system he
described was based on relatively unfamiliar concepts and
the response of the profession was more subdued than it had
been to his earlier professional papers. By 1936, he was
realistic enough to acknowledge that the introduction of FM
might be delayed by “intangible forces” originating in
“vested interests, habits, customs and legislation.”

As anintegral part of his campaign, Armstrong installed an
expensive FM transmitter in Alpine, NJ and began regular
broadcasts in 1939. The same year, the so-called “ Yankee
Network™ was formed to begin FM broadcasts from several
sites in New England. Armstrong’s system attracted the
support of a large corporation when GE acquired a license to
manufacture FM equipment and constructed an experimen-
tal station. E.F.W. Alexanderson, of GE, had visited the
Alpine facility early in 1938 and had recommended that GE
seize the opportunity that had been missed by RCA, and
identify itself with a new system of high quality. In a 1940
paper, Armstrong compared the FM-AM situation to the
battle between AC and DC power systems of the late 19th
century. He predicted that an FM revolution would take
place over the next five years and would largely supplant AM
broadcasting. His aggressive crusade for FM was gaining
considerable momentum when the second World War
intervened.

Armstrong continued to receive professional recognition
for his technical contributions including the Franklin Medal
of the Franklin Institute in 1941, and the prestigious Edison
Medal of the AIEE in 1943. During the Edison award
ceremonies, he referred to patent litigation as the ‘“bane of the
inventor’s existence” and likened it to ‘““the serpent in the
Garden of Eden.” During the war years, he helped in the
development of FM communication systems for military
applications including two-way systems for Army tanks.

The post-war years brought increasing frustration to
Armstrong as FM radio broadcasting suffered at least
temporary setbacks. FCC decisions that were unsuccessfully
opposed by Armstrong, forced FM to move to a higher fre-
quency band and to operate at lower transmitter power than in
the prewar period. In 1948, he brought suit against RCA for
infringement of his FM patents but “pre-trial hearings”
dragged on for five years placing severe strains on his finan-
cialresources. He refused overtures for an out-of-court settle-
ment. The Armstrong tragedy ended in a climatic act on the
night of January 31, 1954 in a fall from the 13th floor of his
River House dwelling. Armstrong’s inventive talents had
flourished in the age of vacuum tubes, radio mania, and cor-
porate competition but ultimately his personal characteristics
made it difficult to adapt to an environment of regulation and
litigation. He fell victim to the serpent that invaded his
Garden of Eden.
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As | Rememberit...
The de Forest Pioneers

by J.R. Poppele (M 1941, F 1942, L 1970)

Any story of the de Forest Pioneers would be an unusual
one. It wasn’t exactly a club but its prerequisites were unusual
— perhaps almost those of a cult.

But, by definition, a cult is a system of religious worship
whereas the motif of the Pioneers was a veneration of the
memory of a great man by a body of admirers.

Those admirers could be counted in legions — classmates
at Yale’s Sheffield Scientific School, fellow employees at the
Hawthorn plant of Western Electric Company, and those of
the Publishers Press Association — and even his competi-
tion, Marconi, who worked for the Associated Press.

But of all, only 163 came to be known as a de Forest
Pioneer for they where the ones who worked with Lee de
Forest. Their membership certificates state that the organiza-
tion was “formed to bring together the men who worked with
Dr. Lee de Forest, to perpetuate the memories of those days,
to pay tribute to Dr. de Forest’s transcendent genius and to
acknowledge the affection and esteem in which we hold
him.”

The goal of the de Forest Pioneers was: (1) to perpetuate
the memory and authenticity of Dr. de Forest’s work in the
minds of the public, the professionals, the student, and in writ-
ten history; (2) to advocate scientific and rational inter-
pretations of life and environment; and (3) to provide expert
advice and efforts toward securing the benefits of science and
industry for the peoples of the world.

A further purpose was torevive and perpetuate in the minds
of the public, that the source of new knowledge came from
inventors rather than from later improvements by industry
which, too often, were given credit by an uninformed public
due to carelessly-written history.

Organized on January 24, 1952 at the Yale Club, New
York City, and incorporated in the State of New York on June
6, 1952 as anon-profit society of the pioneer associates of Dr.
Lee de Forest, the Pioneers established dues of $5.00 per
year for any classification of membership. There were no

Front row (L. to R.) Marie de Forest, Dr. de Forest
and Charles Rice. Standing (L. to R.) Joe! Michaels,
Dick Egolf and Ed Raser. November 3, 1954,
Fraunces Tavern, New York City.

initiation fees nor were there age or other eligibility
requirements.

The By-Laws called for three classes of membership:

* Members: Those who were directly associated with
Dr. de Forest or with any of his organizations in the fields of
radio telegraph/radio telephone, talking motion pictures, or
other activities.

* Associates: Those not directly associated but who
may have been indirectly connected through organizations
pursuing the work of Dr. de Forest. This also included
descendents of Members.

* Affiliates: Those interested in forwarding the objec-
tives of the de Forest Pioneers but who never were associated
with Dr. de Forest or indirectly connected with his work. This
included individuals, commercial organizations, and in-
stitutions such as schools, historical societies, etc.

Membership was largely comprised of Members, those
who were actual associates of Dr. de Forest during the era of
his great works, ending about 1938.

The activities of the Pioneers included annual meetings
and award dinners commencing in 1952 whereat recognition
was given to achievements of individuals, the publishing of a
NEWSLETTER, and the holding of joint functions with
similar organizations such as the Veteran Wireless
Operators Association (VWOA).

On Tuesday, April 8, 1952, two and a half months after the
organization of the de Forest Pioneers, a testimonial dinner
was held to honor Dr. de Forest at the Starlight Roof of The
Waldorf Astoria hotel in New York City. Other or-
ganizations who joined in sponsoring the dinner were:

American Institute of Electrical Engineers,

The American Radio Relay League,

The Institute of Radio Engineers,

National Association of Radio and Television

Broadcasters,

Radio-Television Manufacturers Association,
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Society of Motion Picture and Television Engineers,
Veteran Wireless Operators Association.

Presiding was Rear Admiral Ellery W. Stone, USN(Ret.),
and the speakers were Dr. Lee de Forest, the Hon. Herbert
Hoover, former President of the United States, and the Hon.
Charles Edison, former Governor of the State of New Jersey.
Hoover, the principal speaker, described de Forest as a
scientist whose inventions ‘““have shaken civilization into
new channels.”

Elmo N. Pickerill, then president of the de Forest Pioneers,
presented to Yale University a bronze bust of Dr. de Forest,
sculptured by Frederic Allen Williams. The bust was
received by Irving S. Olds, a fellow of the Yale Corporation
and chairman of the United States Steel Corporation.

There were 738 in attendance including 34 Charter Mem-
bers of the de Forest Pioneers. Later, 21 of those present
became members.

On November 12, 1956, the fiftieth anniversary of the
invention of the three-element vacuum tube was recognized
with the unveiling of a bronze commemorative plaque at 229
Fourth Avenue, New York City, by the de Forest Pioneers.
This was the site of the old Parker Building where Dr. de
Forest had a small laboratory in 1906, whereat the audion
was invented.

Rear Admiral Ellery W. Stone, USN(Ret.), then president
of the de Forest Pioneers, presided. David Sarnoff addressed
the group. The plaque was unveiled by Mrs. de Forest who
was present for the occasion, with Dr. de Forest. A letter of
recognition of the anniversary of de Forest’s great invention
was sent by Dwight D. Eisenhower, President of the
United States.

On November 6, 1959, at the Eighth Annual Meeting held
at Fraunces Tavern, New York City, a resolution was passed
unanimously which authorized a Lee de Forest Scholarship
at Yale University. A sum of $4,000 was contributed to the
university ““for the establishment of the de Forest Pioneers
Prize Fund, to provide an annual award for distinguished
creative achievement in Physics, in honor of Dr. Lee de
Forest, Ph.B. 1896; Ph.D. 1899; Sc.D. (honorary) 1926.”

The objectives of the de Forest Pioneers were carried out
conscientiously by its members. A few of their efforts should

be told.

Individual members such as Mr. Kenneth Richardson,
long-time secretary of the Pioneers, were responsible for the
background effort which resulted in the issuing of a postage
stamp by the United States government. The idea of a com-
memorate stamp was first suggested by Richardson in 1955.
However, the Post Office policy of honoring persons or their
achievements only after their deaths caused the Post Office
Department to dismiss Richardson’s recommendations. Dr.
de Forest died on June 30, 1961 and shortly thereafter,
Richardson again submitted a presentation supported by
Arthur Trauffer, a Member living in Council Bluffs, TA
(birthplace of Lee de Forest), and others including the
Veteran Wireless Operators Association, the Society of
Wireless Operators, the Antique Wireless Association, and
CQ Magazine. The stamp finally was issued in 1973.

The stamp, an eleven-cent airmail issue, was one in a series
of four of the series Progress in Electronics and com-
memorated the de Forest audion. The first day of sale was
June 5, 1973 at Hemet, CA.

Progress in Electronics |

On February 6, 1977, the Pioneers participated in the
induction of Dr. de Forest into the Inventors Hall of Fame
held at the fifth annual program of the U.S. Patent Office at
the Crystal Palace, in Arlington, VA. Also honored at the
occasion were George Eastman of photographic fame,
Charles P. Steinmetz of electrical fame, Edwin H. Land of
Polaroid fame, and Vladimir K. Zworykin of modern televi-
sion fame. These world-famous inventors were selected from
over 150 outstanding inventors by representatives of thirty-
three scientific socities.

The 75th anniversary of Marconi’s first wireless telegraph
service between the United States and Great Britain was
celebrated on January 19, 1978 at South Wellfleet, MA, with
members of the Pioneers present.

Another member of the Pioneers who has done much to
support the works of de Forest is Maurice H. Zouary.

By 1920, the de Forest “Phonofilm” was the miracle dis-
covery of the motion picture industry, and de Forest’s success
of adding synchronized sound to film was the contributing
factor to a run-away idea in movie making

Zouary, a film historian and archivist, has dedicated much
of his life to the researching of de Forest’s achievements inthe
field of sound motion pictures. As a recognized authority on
early talking pictures, Zouary is basing his new history of
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motion picture sound on the original de Forest invention of
optical sound, in 1919, and the commercial release of optical
sound pictures to theaters by 1923. More than 100 of the
de Forest pre-1928 synchronous optical sound Phonofilms
from the Zouary Collection were donated to the National
Film Collection of The Library of Congress and represents
the ““earliest examples of synchronous sound-on-film cover-
ing the years 1919 — 1927” as stated by The Library of
Congress.

The Phonofilms, as they were named by Dr. de Forest, are
comprised of technical test reels, interviews with President
Coolidge, Charles A. Lindberg and other celebrities, operatic
excerpts, short dramatic subjects, and vaudeville head-
liners.

Twelve of those films were exhibited by Mr. Zouary at the
Eighteenth Annual Dinner of the de Forest Pioneers held on
February 13, 1970 at Fraunces Tavern, New York City.
These films also had been featured at the New York Film
Festival held at Lincoln Center during September 1969.

On May 2, 1976, Zouary received the de Forest Pioneers
Certificate of Merit for outstanding research work on
de Forest’s basic inventions and pioneering commercial
motion picture optical sound processes.

A Charter Member of the Pioneers, Gilson*Rex” Willets,
was a lifelong friend of the de Forests and they frequently
shared the hospitality of Willets’ home “ Quiet Haven™ on the
Russian River, near Villa Grande, CA. The home was a rustic
retreat amongst the redwood trees fronting the river, and was
a favorite haven of the de Forests when they wanted to get
away from it all.

Willets first came to know de Forest when he sought
employment in de Forest’s Highbridge, NY experimental
laboratory. “I wanted to be close to this great man” said
Willets, “And I hoped that some of his genius would rub off
onme.” “He seemed never to run out of ideas. They came to
him in an endless stream, and he passed them along to his
numerous co-workers, assigning to them one task after
another.”

Lee and Marie de Forest spent his 80th birthday at ““ Quiet
Haven”. Willets reported that, for the first time, Dr. de Forest
refused to discuss the transistor and its applications — “just
wanted to hear nothing at all about it.”
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The de Forest Pioneers continued their annual dinners
until 1976 when the 24th and final was held on Friday, May
Tth. Thereafter, the dinners were held jointly withthe Veteran
Wireless Operators Association. The announcement of the
25th Anniversary Dinner, and the first held jointly with the
VWOA, listed an active membership of 56. The program of
that Silver Anniversary Dinner held May 26, 1977 at the
Officers Club on Governor’s Island, in upper New York Har-
bor, listed the 35 recipients of the de Forest Pioneers Merit
Awards, the first of which was awarded in 1969. Joint
meetings with the VWOA continued through an annual
dinner held on May 20, 1978 at the Sheraton Hotel, NYC.

Due to the attrition of age, the membership rapidly
diminished during the late 1970’s and efforts to recruit new
members were ineffective. This led to the proposalin 1983 to
combine the activities of the de Forest Pioneers into those of
The Radio Club of America during the 75th anniversary of
The Radio Club.

On June 10, 1983, as the last president of the de Forest
Pioneers, my final act was to transfer the remaining funds in
their account in the amount of $3,139.92 to the Treasury of
The Radio Club. Those funds then were transferred by action
of the Board of Directors of The Radio Club into its Grants-
in-Aid Fund and a scholarship in the amount of $500 was
granted to Yale University in honor of Dr. de Forest.

Approval of the merger of the de Forest Pioneers into the
Radio Club of America was requested by mail on May 19,
1983 from the twenty surviving members of the de Forest
Pioneers whose addresses were known. Their opinions were
asked regarding the proposed consolidation. Only twelve
replies were received — all affirmative.

Only two: Maurice Zouary and Louis Rabinowitz had not
been members of The Radio Club, and they were auto-
matically granted Life Membership upon the consolidation.
The remaining ten who already were Radio Club members
were awarded Life Membership if they were not already at
that grade.

Lee de Forest was the last of the great independent inven-
tors who worked on their own rather than in a research
organization of a large corporation. In that way, he fit the pat-
tern of the early leaders of The Radio Club.
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MEMBERSHIP OF DE FOREST PIONEERS

E.N. PICKERILL
ELLERY W. STONE
CHARLES A. RICE
JOHN V.L. HOGAN

WX B W -

Joel J. Michaels
Elmo N. Pickerill
J. Albert Stobbe

. Frank A.D. Andrea

Samuel F. Barager
Allen B. DuMont
Frank A. Hinners
John V.L. Hogan
Charles A. Rice
Emil J. Simon

. Adm. Ellery W. Stone
. Eugene M. Thurston
. Antonio Castilla

Dr. Lee de Forest

. Ralph R. Batcher

. Charles B. Cooper

. Dr. James L. Bradford
. Lloyd Dopkins

. Richard S. Egolf

. Hugo Gemnsback

. E.J. Quinby

. Robert C. Reinhardt
. Kenneth Richardson
. Archie M. Stevens

. Henry J. Wilkins

. Benjamin Beckerman
. Henry F. Bollendonk
. Leroy Bremmer

. Frank F. Neuner

. Victor O. Allen

. Verne T. Bramen

. Dr. Charles J. Breitwieser
. A.W. Dorchester

. Edward K. Foster

. Miss Edith Friedman
. William E. Garity

. Henry C. Gawler

. Paul F. Godley

. Stanford L. Hooper

. Roscoe Kent

. Frank S. LeRoy

. LR. Lounsberry

. Mrs. Betty Marino

. Russell P. May

. William J. McGonigle
. William Hodgson Medd
. Edward G. Raser

. D.E. Replogle

. Harrison Reynolds

. L. Louis Reynolds

. Frederick C. Ross

. William Royle

. Samuel Schneider

. Frank M. Squire

. Tom M. Stevens

. Joseph M. Vananzi

PAST PRESIDENTS
J.R POPPELE

56. A.F. Wallis

57. Raleigh W. Whiston
58. Gilson V. Willets
59. Frank W. Ballard
60. Charles D. Guthrie

. Robert H. Wendeborn

62. O.W. Hungerford
63., Paul Gristock Watson
64. George V. Wiltse

65. Howard S. Pyle

66. Robert B. Woolverton
67. Peter W. Welch

68. Alfred Ferland

69. Stephan J. Powers
70. John T. Schilling

. Jerry T. Hill

72. Harold F. Tideman

73. J. Alex Wallace

74. George C. Crom

75. George F. Duvall

76. Frank H. Merriam

77. Edgar K. James

78. George H. Clark

79. C. Thomas Spring Rice
80. Michael Rozjabek

. Oliver Adams Wyckoff, Sr.
82. Fred Sintes, Sr.

83. Fred M. Link

84. Fred A. Klingenschmitt
85. Paul C. Staake

86. Allan R. Ellsworth

87. Elmer E. Bucher

88. Walter R. Schare

89. Henry L. Crowley

90. Francis L. Tolley

. Kenneth G. Bucklin

92. Charles P. Marsden

93. Ephraim Frank Duskis
94. George E. Jones, Jr.

95. William J. Barkley

96. Mrs. Samuel E.Darby, Jr.
97. William C. Simon

98. .Dexter S. Bartlett

99. Louis Wasmer
100. John S. Gaydosh

. Harold Floyd Beck

102. Richard G. Raymond
103. Charles E. Maps
104. Peter Kailus

105. Edwin F. Nickl

106. Dr. Charles Eisler
107. Floyd H. Crews

108. Sidney A. Wood
109. Gerhard R Fisher

Mme. Eugenia H. Farrar

110. Austin G. Cooley

111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.

136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161..
162.
163.
164.

RAYMOND F. GUY
ALLEN B. DU MONT
SIDNEY A. WOOD
GEORGE F. DUVALL

C. Frederick Wolcott
Arthur H. Lynch
Thomas H. Letts
Thomas H. Cowan
Edward E. Freeman
John J. Buckler

Anita R Martine
John J. Wheeler
Lloyd Espenshied
John Goujon

Louise Ramsey Moreau
J. McWilliams Stone
Joseph E.Tringali
Bernard Freericks
Raymond F. Guy
Benjamin Gross
Harry E. Athearn

V. Ford Greaves
Douglas M. Perham
Louis D. Fletcher
Harry Fioretti

Robert A. Smith
Henry C. Herbert

G. Dewey Zimmerman
J.R. Poppele

Mrs. Lee De Forest
Wallace P. Dunmore
Paul H. Krieger
Edward Dervishian
Ralph H.G. Mathews
Jack Kurt

William R. MacLeod
Frederick Bernard Stock
Abram W. Moss
Pierre Boucheron
Ralph L. Hazleton
Ray E. Meyers
Mortimer O. Smith
Eugene H. Rietzke
Oliver Harold Brewster
Edward Byron Lubkert
John T. Orr
Raymond O. Hallberg
James F. Woods
Robert S. Bell
William P. Cox

Perce B. Collison
Lester R. Reiss
Benzamin N. Lazarus
Norman A. Swetman
Earle M. Caldwall
Leroy M. Glodell
Charles W. Horn
E.W. Freeman
Maurice Zouary



DIAMOND JUBILEE YEAR BOOK

1975 — Tax-Exempt Status Approved

by David Talley, (M 1949, F 1957, L 1970)
W2PF

On November 28, 1975, the Internal Revenue Service
determined that The Radio Club of America, Inc. was exempt
from the Federal Income Tax under Section 501(c)(3) of the
Internal Revenue Code. This action by the IRS culminated
more than a year’s hard work on this project by the Ad Hoc
Committee comprising David Talley and Stuart F. Meyer.

Considerable historical research was required in addition
to “mountains” of paperwork, financial records, com-
putations, and legwork. Valuable legal assistance was
obtained from Herbert H. Chavis, Esq. in the final prepara-
tion of the required forms and documents.

The new tax-exempt status meant that any contributions
made to the Club by members or anyone are deductible from
income taxes. Also, bequests, legacies, devises, transfers, or
gifts to the Club for its use are deductible for Federal estate
and gift tax purposes. Moreover, the Club is exempt from
State and City sales taxes, and can utilize the lower non-profit
postage rates for bulk mailing of its Newsletters and
Proceedings.

The story of how this was acomplished begins with the
Junior Wireless Club Limited which, since its inception on
January 2, 1909, was a non-profit organization. When the
organization’s name was changed to The Radio Club of
America in 1911, and the original Constitution written, the
purpose of the Club was stated as ‘““the promotion of coopera-
tion amongst those interested in scientific investigation and
amateur operation in the art of radio communications.”

Early in 1929, legal papers were filed for incorporating the
Club under Section 803 of the Not-For-Profit Corporation
Law of the State of New York. The certificate of incorpora-
tion received on February 4, 1929 contained the following as
the purpose for incorporating: ‘“The promotion of coopera-
tion among those interested in scientific investigation and
operation in the art of radio communication. The accomplish-
ment of the aforesaid objects is not for any pecuniary
profit.”

The not-for-profit status of the Club served to exempt it
from paying Federal and State income taxes over the years.
However, the Club had not qualified as a tax-exempt
organization under the regulations of the U.S. Internal
Revenue Service. Thus, contributions made by members or
others were not tax-exempt to the donors.

In 1969, the Constitution and By-Laws of the Club were
completely revised and the following purpose was added to
Article I, Section 2 of the Constitution: “To support
educational and scientific research studies to advance the
radio communication art, and its related electronic tech-
niques.”

It soon became apparent that a tax-exempt status was
needed for the Club to properly carry out its new objectives.
Consequently, the Board of Directors at its meeting of July
11, 1973 voted to apply for tax-exempt status under the pro-
visions of Section 501(c)(3) of the IRS Regulations, and
appropriated $200 for legal expenses. The President directed
the Constitution Committee consisting of Stuart F. Meyer
and David Talley, to undertake this formidable task.

Initial studies by the committee indicated that the Club’s
purpose as stated in Article I of the Constitution again needed
revision to meet the IRS requirements for tax-exempt

129

organizations. However, it also was necessary that the Club’s
Certificate of Incorporation issued by the State of New York,
be amended so that its stated purpose would comply with the
applicable IRS Rules.

Thereupon, the Constitution Committee prepared the text
of a suitable Constitutional amendment and proceeded to
obtain the required 25 signatures of members to petition the
Board of Directors for this amendment. The Board of Direc-
tors gave approval at the meeting of July 11, 1974 and the
proposed amendment then was printed in the July 1974 News-
letter which was mailed to the membership with a ballot. A
total of 247 ballots were received from the membership prior
tothe August 28, 1974 deadline; 246 votes were in favor, and
one in opposition.

As a result of this vote, President Fred M. Link and Sec-
retary Francis Shepard submitted the documents for amend-
ing the Club’s Certificate of Incorporation to the Secretary of
State for the State of New York. The documents were
returned with a statement that they were deficient in several
respects and should be prepared under the advice and counsel
of an attorney. Arrangements were made with Herbert
Chavis, Esq. to rewrite the Club’s purpose into the required
legal form as specified.

The revisions as now stated in Article I, Section 2 of the
present Constitution were approved by the Board of Direc-
tors at a meeting of January 10, 1975. Attorney Chavis then
proceeded to obtain the approval of the Attorney General of
the State of New York, a State Supreme Court Justice and,
finally, of the Secretary of State of the State of New York.

The new Certificate of Incorporation was received on May
6, 1975; thereupon, the Executive Committee authorized the
President and Secretary to sign IRS Form 1023 which had
been prepared by Treasurer David Talley. The completed
documents were filed with the IRS in New York City on July
2, 1975.

In a letter dated October 5, 1975, the IRS asked for a true
copy of the Articles of Incorporation, and submitted eleven
questions covering the classes of membership, duties of the
Executive Secretary, business interests of officers and direc-
tors, descriptions of proposed scholarships and research
activities, and data on the publication and distribution of
the Proceedings.

A letter with the required documents and answers to the
eleven questions was prepared b David Talley and carried
by him to the IRS District Office in New York, on November
18, 1975, where Talley also discussed the answers with the
IRS official handling this matter.

In a letter dated November 28, 1975, the IRS stated that
The Radio Club of America, Inc. was determined to be
exempt from Federal income tax under Section 503(c)(3) of
the Internal Revenue code, and that donors might deduct con-
tributions, etc. Finally, the Club had obtained tax-exempt
status.

N.B. — The Board of Directors at its meeting of January 10,
1977 unanimously adopted a resolution: “That the BOARD
is highly appreciative of the efforts of Treasurer Talley
which have put the Club in its present enviable financial
position, and made it possible to obtain our present non-
profit status.”
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Chronicle of The Life
Membership Fund

by David Talley (M 1949, F 1957, L 1970)
W2PF

During the initial sixty years of its existence, the Constitu-
tion of The Radio Club of America prescribed that the mem-
bership consists of the Member, Fellow, and Honorary
classifications. There were no provisions for Life
Memberships.

In 1970, the Club was reorganized under the leadership of
President Fred M. Link and the Constitution and By-Laws
were revised to meet current requirements. The annual dues
were raised to $6.00 for Members and to $10.00 for
Fellows.

It then was discovered that a substantial number of mem-
bers were delinquent in the payment of their dues for periods
of two or more years; also, many of the delinquents had been
members for 20 years or more. In view of this circumstance,
the Board of Directors at its meeting of March 5, 1970
amended the By-Laws to provide for a Life Membership,
as follows:

ARTICLE II — ENTRANCE FEE AND DUES

Sec. 7. Any Member or Fellow not in arrears; upon pay-
ment of one hundred dollars ($100) shall be exempt for life
from the payment of annual dues. Effective January 1, 1970,
any Member or Fellow not in arrears shall be exempt for life
from the payment of annual dues providing that his age plus
years of membership equal one hundred (100); or provided he

is sixty (60) or more years of age, upon the payment of
twenty-five ($25) dollars if he has been a member for twenty
(20) ormore years, orupon payment of fifty ($50) dollars ifhe
has been a member for ten (10) or more years.

In 1983, the Life Membership fee schedule was increased
to $200 for members with less than 10 years tenure and under
the age of 60 years, to $100 for members age 60 or older hav-
ing 10 years of membership, and to $50 for those age 60 or
older with 20 years of membership.

At the January 1970 meeting, the Board of Directors also
authorized the establishment of a Life Membership Fund,
and the sum of $300 was transferred from the Club’s checking
account to a new savings account on April 13, 1970. The
membership was informed of the actions, and applications for
Life Membership were actively solicited from all members
and especially from the newer members.

As aresult, Life Membership grew to over 100 during the
period of 1970-1975 while the total Club membership
increased over 100%. As of December 1983, there were a
total of 980 members of whom 124 were Life Members.

The rapid growth of the Life Membership Fund during the
past 13 years to a total of $6,289.04 (as of September 1,
1983) resulted, in large measure, from the interest earned and
compounded on the Fund’s investments.

David Talley receives the Henri Busignies Memorial
Award ‘‘for the Advancement of Electronics for the
Benefit of Humanity”’ from Mrs. Busingies. Mr. Talley
was a telephone engineer with NY Telephone Co.
1923/1946 (except for war leave 1940/1945), and with
ITT or Federal from 1946 to 1959. He was an amateur in
1915 (W2PF in 1919) and has worked in radio organiza-
tions since 1920, when he helped found the Brooklyn
Radio Club. In 1926 he helped organize the Army
Amateur Reserve System. In 1940 he continued his
AARS work as a Major in the Signal Corps Reserve, and
was on active duty throughout the war, afterward help-
ing reorganize the AARS nets as MARS (Military
Afilliated Radio Systems). In civil organization, Talley
has helped found or actually written the constitutions of
several radio associations, including the Club, and has
taken an active part in them. Dave joined the Club in
1949, was Fellow in 1957, Life Member in 1970 and
Director Emeritus in 1977. He served on the Executive
Committee 1971-79 (Treasurer 1971-77) and currently
serves on the Scholarship Committee.
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LIFE MEMBERS
as of December 31, 1983

Akin, RM. Jr.

Albertson, Fred W.
Amoscato, Gaetano ( Tom)
Arnold, John W.

Atwood, Horace Jr.

Barber, Alfred W.
Bates, Frank I11
Beeferman, Steven J.
Behr, Joseph
Beverage, Harold (H)
Bohman, Albert K.
Borst, John M.

Bose, John H.
Brunet, Meade

Canavaciol, Frank E.
Carini, Louis F.B.
Cervantes, Howard T.
Chalfin, Norman L.
Chittick, Kenneth A.
Christaldi, P.S.
Cohn, Hugo

Connor, George C.
Cook, Lawrence
Cooley, Austin G.
Crawford, John D.
Crawford, Robert V.

Darrell, Robert D.
Demerly, Merle
Dickey, E.T.
Durham, E.R

Edinger, J. Raymond
Eitel, LaNeil

Eitel, William

Engle, Karl D.
Espenschied, Lloyd (H)

Felch, Edwin P.

Finch, Capt Wm. G.H.
Fink, Donald G.
Finlay, Robert C.S.
Freeman, W. Harrell

Glaser, Marcus
Goldsmith, Thomas T. Jr.
Graham, Charles B.
Gray, Gary David

Grim, W. Manning
Gross, Al

Gunther, Frank A.

Halligan, William J.
Harmatuck, Samuel N.
Hendricks, Col. Arthur D.
Henney, J. Keith

Holm, Leif

Houck, Harry W. (H)

Johnson, J. Kelly
Jubon, Dorothy M.
Jubon, Jan D.

Keel, William P.
Kelley, Leo A.

King, Frank (H)
Kunik, 1. Jordan

Lamb, James J.
Langer, Peter L.
Link, Fred M.
Loughren, Arthur V.

McKenzie, Alexander A.
Marx, Frank L.

Meyer, Stuart F.
Meyers, Ray E.

Miller, Kenneth M.
Minter, Jerry

Mitchell, Robert H.
Moreau, Louise Ramsey
Morelock, James
Morrisey, John W.
Morrison, Dearl O.

Natole, Anthony

Offenhauser, Wm. H. Jr. (H)
Osborn, Perry H.
Osterland, Edmund

Page, E.C.

Palmer, C.W.
Papamarcos, George
Poppele, J.R.
Poppele, June (H)

Quist, A H.

Rabinowitz, Louis
Raser, Edward G.
Replogle, D.E.
Rettenmeyer, F.X.
Richardson, Avery G.
Rider, John F.
Ronald, T.T.

Russell, W. Gordon

Schnoll, Nathan
Schwartz, Michael S.
Shenier, Henry L.
Shepard, F.H., Jr.
Shortt, Hubert L.
Shunaman, Fred
Sieminski, Edward
Skipper, Lionel C.
Smith, Arthur V.
Smith, Myron T.
Stantley, Joseph J. (H)
Steen, Jerome R
Stodola, E.K.

Stokes, W.E.D., Jr. (H)
Swinyard, W.O.

Talley, David
Talley, Edward S.
Thorpe, Wilbur E.
Treado, Lt. Col. M.J.
Tsao, T.C.

Van Beuren, John M.
Vogel, William H. Jr.
Voorhis, Harold V.B.
Vorporian, Harry

Wallace, Don C.
Warshaw, Marguerite E.
Watson, William P.
Wheeler, Harold A. (H)
Williams, Dorsey

Zayac, Frank R
Zouary, Maurice



RADIO CLUB OF AMERICA, INC.

132

The Annals of the Captain W.G.H. Finch Scholarship Fund

by David Talley,
(M 1949, F 1957, L 1970)
W2PF

Capt. W.G.H. Finch

presenting scholarship award

A memorable event occured at the March 17, 1977 meet-
ing of the Club’s Executive Committee when Director Bill
Finch announced that he desired to make an initial gift of
$10,000 to the Club for the establishment of a scholarship
fund under his name. This was to be the first fund to be
instituted under the Club’s tax-exempt status as an
educational and scientific organization.

In aletter dated June 30, 1977, Captain Finch set forth the
following criteria for making the scholarship awards:

A. Scholarships are to be available to persons studying or
working on projects in the field of radio, telecommunications,
electronics and, without limitation, in all types of com-
munications; visual; auditory; or otherwise.

B. Recipients of the scholarships shall be persons studying
at or associated with accredited educational institutional pro-
viding instructions in the foregoing fields.

C. The scholarships shall be awarded by the Board of
Directors of The Radio Club of America, Inc. to persons
selected by it from a list or lists of recommendations by one or
more such educational institutions.

The Board of Directors, at ameeting heldon July 12,1977,
approved the concept of a scholarship fund that would be
under the guidance and administration of the Club’s Research
and Scholarship Committee, of which John F. Rider was
Chairman. Thereupon, Captain Finch submittcd an initial
contribution of $500 pending the preparation of the
necessary legal documents by his attorney, as required by
IRS Regulations.

Atthe meeting of the Executive Committee on October 11,
1977, Captain Finch announced his resignation as a Director
of the Club, and as Chairman of the Finance Committee.
These actions, he stated, were necessary in order to comply
with legal and IRS requirements in connection with his gift to
the Club. He also delivered a check for the balance of his
$10,000 contribution. On January 25, 1978, the Board of
Directors elected Captain W.G.H. Finch a Director

Emeritus for Life.

The establishment of this Fund also was authorized by the
Board of Directors at its meeting of January 25, 1978 by the
following resolution:

“RESOLVED: That a Fund to be known as the Captain
William G. H. Finch Scholarship Fund be and hereby is
established by The Radio Club of America, Inc. in accor-
dance with instructions contained in Captain Finch’s letter
datedJune 30, 1977, and acknowledged onJuly 12, 1977 by
Fred M. Link, President of The Radio Club of America, Inc.

using the initial contribution of $10,000 received from Cap-
tain W.G. H. Finch, to be administered by a Board of Trus-
tees to consist of four Trustees to be appointed by the Club’s
Board of Directors; each to serve for a two-year term. Trus-
tees may be appointed foradditional terms as the Board may
direct.”

The Board appointed Messrs. Samuel N. Harmatuk, John
F. Rider, Nat Schnoll, and David Talley as the four Trustees
for the two-year term from January 1, 1978 through Decem-
ber31, 1979. The Board also ordered that the money on hand
for the Fund be invested in a six-year Time Deposit account
bearing 8.07% interest, atthe Emigrant Savings Bank of New
York. The investment was made on May 10, 1978 and
matured on May 10, 1984,

OnNovember 15,1979, ArticleIV, Section 7, Item fofthe
By-Laws was amended by the Board of Directors to combine
the activities of the Captain W.G.H. Finch Fund, and the
Research and Scholarship Committee into a newly-formed
Grants-in-Aid Committee.

The first awards of the Finch Scholarship Fund were made
onMarch 21, 1980 to the Florida Institute of Technology, of
Jensen Beach, Florida. Two scholarship grants of $500 each
were presented personally by Captain Finch to the nominees
during the Commencement Exercises. The Radio Club of
America also was represented at this ceremony by Director
Emeritus David Talley.
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History of Grants-In-Aid Funds

by Joseph F. Walker, Sr. (M 1977, F 1978)
WSZPO

The eminently successful Grants-in-Aid Fund was born
from two separate committee entities during the meeting of
the Executive Committee on January 15, 1976.

Having gained tax-exempt status for The Radio Club of
America as an educational and scientific organization on
November 28, 1975, President Fred Link presented the idea
of a scholarship aid program for the Club, and announced the
formation of two standing committees: a Scholarship Com-
mittee with Mr. John Bose as Chairman; and a Research Pro-
jects Committee with Mr. Jack Poppele as Chairman. The
Treasurer was directed to maintain separate financial records
of contributions under the headings of general,
scholarship, and research funds.

The first assignment given to the Research Projects Com-
mittee was to microfilm the essential records of the Club, and
the first Research Projects financial grant was $500 to the
Armstrong Memorial Foundation. The purpose of the grant
was to help index the papers of Major Edwin H. Armstrong
which had been presented to the Foundation several years
earlier.

The initial activity of the Scholarship Committee was to
grant $250 to the Foundation for Amateur Radio (FAR), to
be given to a qualified radio amateur studying electronic com-
munications in an institution of higher learning. Atits meeting
of December 6, 1976, the Executive Committee voted to
recommend to the Board of Directors that the two grants in
the same amount be given annually. This action was
approved at the January 10, 1977 meeting of the Board of
Directors.

On January 24, 1977, the Scholarship and the Research
Projects Committees were merged into a single committee to
known as the Scholarship & Research Committee under the
Chairmanship of John Rider.

The Executive Committee meeting of March 17, 1977
proved to be a banner event. Director William G.H. Finch
advised the Committee that he desired to establish a
scholarship fund in his name with an initial gift of
$10,000.

At the meeting of July 12, 1977, Mr. Rider presented a list
of suggested procedures applicable to the conferring of

and

John F. Rider, (M 1932, F 1937, L 1970)
W2RID

scholarship grants, as follows:

1. The grants would be given to qualified, financially-
distressed students studying electronic communications in
approved four-year colleges and universities, as well as at
two-year community colleges.

2. The selection of students would be the responsibility of
the schools. The grants would be forwarded to the schools
which would process them for the benefit of the students
whose names and addresses as would be sent to The Radio
Club of America.

3. Officers, Directors, and Members in good standing
could suggest the names of institutions of higher learning to be
considered for scholarship grants.

4. The value of the scholarship grants would be deter-
mined by the contributions received by the Scholarship
Fund.

5. The solicitation of scholarship funds would make use of
publicity in the Proceedings, appeals to be sent with the
members’ dues notices, and direct-mail requests to individual
members and appropriate corporate personnel.

The resignation of Captain Finch as a Director and Chair-
man of the Finance Committee was announced at the meeting
ofthe Executive Committee on October 11, 1977. This move
was dictated by the legal requirements of the IRS in connec-
tion with the donation of $10,000 to The Radio Club of
America by Captain Finch. On January 25, 1978, the Board
of Directors elected Captain Finch to the status of Director
Emeritus for Life. ;

The Board of Directors authorized the establishment of the
Captain William G.H. Finch Scholarship Fund at the same
meeting. The money in the Fund would be administered by a
four-man Board of Trustees to be appointed by the Board of
Directors to serve two years commencing January 1, 1978
through December 31, 1979. The Board of Directors ap-
pointed Messrs. S.N. Harmatuk, J.F. Rider, N. Schnoll, and
D. Talley to comprise this Board of Trustees.

At the April 15, 1978 meeting of the Executive Comrmt—
tee, the President expressed concern that insufficient effort
was being made in the solicitation of money for the
Scholarship & Research Fund.
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On July 19, 1979, Mr. Joseph F. Walker, Sr. was ap-
pointed Chairman of the Scholarship & Research Com-
mittee.

After an exchange of letters between Messrs. Talley and
Walker, a joint meeting between the Finch Scholarship Com-
mittee and the Scholarship & Research Committee was set
for November 15, 1979. The purpose of the meeting was to
review the committees’ activities, establish objectives, review
grant awards, discuss industry participation, review commit-
tee membership, and discuss public relation activities.

Subsequent to the call for the joint meeting, Chairman
Walker wrote to 90 Club members soliciting contributions to
the Scholarship & Research Fund. The results were gratify-
ing — $700 was received.

At the Board meeting on November 16, 1979, the name of
the Scholarship & Research Committee was changed to the
Grants-in-Aid Committee. The new committee was to con-
sist of four or more members including the Club’s Treasurer.
It would be responsible for soliciting contributions to the
Grants-in-Aid Fund, the Captain W.G.H. Finch Fund, and
any other scholarship or research fund that may be
established in the future, and to administer these funds as
directed by the Board of Directors. It also would solicit
eligible applicants for scholarship and research grants, and
recommend to the Board of Directors qualified individuals or
organizations for the receipt of grants from the various
funds.

On December 11, 1979, Chairman Walker advised the
Grants-in-Aid Committee that a letter had been received
from the Florida Institute of Technology stating that Captain
Finch suggested that an application be submitted to The
Radio Club of America for a scholarship grant. The Board of
Directors authorized two grants of $500 each from the
Captain W.G.H. Finch Fund.

Contributions to the GIA Fund during 1979 amounted to
$1,660 and a target of $10,000 was set for contributions to
the Fund during the following year. On March 4, 1980, Presi-
dent Link reported the GIA Fund had reached $11,665
resulting from the contributions of 115 members. By March
12, the Fund had a balance exceeding $13,000 with the
receipt of 20 additional contributions.

On August11, 1980, the Executive Committee authorized
the GIA Committee to award $1,500 in grants as recommen-
ded by that committee, plus $1,000 in grants from the
Captain Finch Scholarship Fund. Director Dr. Henri
Busignies wrote to Chairman Walker suggesting that the
Polytechnic Institute of New York be considered for a GIA
Scholarship grant. Recommended grants for 1981 were:

Captain W.G.H. Finch Scholarship Fund

Two grants each of $500

to the Florida Institute of Technology. $1,000

Grants-in-Aid Fund

Foundation for Amateur Radio (FAR) 500

Two grants each of $500

to the Polytechnic Institute of New York 1,000

Armstrong Memorial Foundation 500

Amateur Satellite Corp. (AMSAT) 500
$3,500

By the time of the Club’s 71 st Annual Awards Banquet on

November 21, 1980, the total contributions had reached
more than $21,000.

On July 6, 1981, Chairman Walker reported that the GIA
Committee had lost one of its highly-regarded members. Dr.
Henri Busignies died on June 20, 1981 while visiting
France.

An announcement was made at the November 4, 1981
meeting of the Executive Committee that the GIA Fund had
reached a total of $35,855 and the GIA Committee recom-
mended that $4,000 in grants be approved for distribution in
1982 to the following organizations:

Captain W.G.H. Finch Scholarship Fund

Two grants each of $500

to the Florida Institute of Technology $1,000
Grants-in-Aid Fund

Two grants each of $500

to the Polytechnic Institute of New York 1,000
Southern Methodist University 1,000
Foundation for Amateur Radio (FAR) 500
Armstrong Memorial Foundation 500

$4,000

In December, 1981, a Fellow and Director of the Club
made alarge donation to the GIA Fund. Herequested that his
name not be made public. This donation and other con-
tributions raised the GIA Fund balance to a high of
$52,642.

The Executive Committee, on February 9 and March 9,
1982 approved additional grants in the amount of $1,000 to
the Cooper Union Institute of New York, and $500 to the
Stevens Institute of Technology, Hoboken, NJ. Grants for
1982 totaled $5,500.

Treasurer Apfel reported 115 contributions amounting to
$4,290 for the first five months of that year, raising the total of
the Grants-in-Aid Fund to $56,932.

Throughout the entire period of the GIA Fund activity,
numerous letters of appreciation were received from recipient
organizations and individuals, with many stating that the
people who had received the grants could not have continued
their education without this help.

On August 11, 1982 the Executive Committee recom-
mended that the GIA Committee submit a request for grants
in the amount of $6,000 to be made in 1983. The
nominees were:

Scholarship Grants
Florida Institute of Technology (Finch Fund) $1,000

Polytechnic Institute of New York 1,000
Southern Methodist University 1,000
Foundation for Amateur Radio (FAR) 500
Stevens Institute of Technology 500
University of Central Florida 500

Research Grants

Armstrong Memorial Foundation 500
Amateur Satellite Corp. (AMSAT) 1,000
$6,000
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The request for $6,000 in grants for 1983 was approved
unanimously by the Board of Directors at its meeting of
November 19, 1982. At year-end (December 31, 1982) the
GIA Fund balance reached $57,766.

OnMarch 1, 1983, President Link advised the GIA Com-
mittee of a letter received from Fellow Amory H. “Bud”
Waite, Jr. asking the Club to accept a memorial contribution
to the GIA Fund “in memory of Richard Edward Waite,
Ph.D. (1937-1982) and his daughters Alison and Diane who
died at the hands of a drunken driver on June 24, 1982 in
Salem, Missouri”’. The contribution was accepted and
acknowledged with the Club’s expression of sympathy to the
Waite family.

On May 17, 1983, the Executive Committee authorized
the GIA Fund Committee to allocate $7,500 for Grants-in-
Aid awards for the year 1984 inrecognition of the Club’s 75th
anniversary. In his mid-year report, Treasurer Apfel reported
that through June 1, 1983, the sum of $6,580 had been
received in contributions to the GIA Fund and its balance
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was $64,924,

Those contributions had increased to $74,600 through
May 1, 1984, partly through the funds obtained in the merger
of The de Forest Pioneers into The Radio Club of
Anmerica.

From a humble beginning, the GIA Fund has accom-
plished great results. In five years, the gifts of both major and
lesser contributions have made it possible for The Radio Club
of America to award $19,500 in scholarship and research
grants.

Editor’s Note:

Early in 1984, Joe Walker retired from employment and,
because of extensive travel which was planned, resigned as
Chairman of the Grants-in-Aid Committee. At its meeting of
June 21, 1984, the Board of Directors elected Mr. Ken
Miller to head the Committee, to be assisted by Mr. John
Dettra who will handle the Grants-in-Aid Fund, and Mr.
Arch Doty who will set up operations of a Legacy Fund.
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Jack Poppele — A Man For Tomorrow

One definition of a prophet is: “‘a person regarded as a
leader, or a spokesman of some doctrine or cause.” Jack
Poppele certainly fits that description.

But the old adage: “ A prophet often is without honor in his
own country” certainly doesn’t apply.

The Newark (NJ) Sunday Star Ledger of May 23, 1982
featured the story of Jack Poppele in the article ‘‘Pioneer
Turns U.S. On to Radio”. Let’s read a bit of what it had to
say.

“On the two-and-a-half-inch disc appeared a black and
pink image of Felix The Cat. It was the first crude picture
transmitted electronically into a receiver. The year was
1926 and Allen B. DuMont was developing television in a
Jersey City shop called Jenkins Radiovisor.

“The production of radiovisor receivers began in Septem-
ber 1926. The second set off the production line was a gift
from DuMont to his friend Jack Poppele, Jr., a native of
Newark and a pioneer in radio broadcasting in New Jersey.
Radio’s origins in the Garden State go back to February
1922. The station was WOR, now one of the nation’s largest
and most lucrative outlets.

“Poppele, then 24, was regarded by his electrical
engineering peers as a visionary in the broadcasting indus-
try. In those days, television was nonexistent and radio was
a novelty with no commercial value.”

Now, more than six decades later, Poppele still fits the
definition of a pioneer and a prophet. He serves as Chairman
of the Board of Tele-Measurements, Inc. and a Director of
The Radio Club of America, Inc. amongst his other activities.
His services to The Radio Club have long been documented
through his serving as Chairman of the annual Awards Ban-
quet, and his generosity in providing a meeting site for the
monthly meetings of The Club’s Executive Committee.

He founded Tele-Measurements in 1961 as an engineering
and communications contractor, specializing in radio and
television broadcasting Over its life span, Tele-Measure-
ments has moved into allied video, data and sound fields. Its
notable achievements are represented by the recent installa-
tion of a Local Area Network at the West Point Military
Academy, video surveillance systems at the gambling
casinos in Atlantic City, and in the design and installation of
Mobile Television Vans for the broadcast and cable
markets.

The company, began in a small garage in the home of its
President William Endres, has now grown into its own’
14,000 square foot building in Clifton, NJ, and is one of the
best equipped modern contracting and support facilities in the
East, providing complete design, installation and service for
RF and Data system communications, Television studios,
Production Vans, Teleconferencing, and Graphic Presenta-
tion Facilities.

Tele-Measurements provides complete design, implemen-
tation, installation, certification, documentation and on-
going technical support services for these advanced
systems.

Peppele’s career spans the entire history of broadcasting
and he was an early advocator of AM-radio stereo broadcast-
ing. He has known all of those legendary personages of the
emerging electronic era: Thomas A. Edison, Guglielmo Mar-
coni, Edwin H. Armstrong, Lee de Forest, David Sarnoff,
Allen B. DuMont, and Samuel F.B. Morse.

His work brought him into the presence of seven successive
presidents — from F.D. Roosevelt to Gerald Ford. In 1954,
President Eisenhower appointed Poppele to the position of
Director of the Voice of America, U.S.I. A. The job’s respon-
sibilities were those of directing broadcasts in 43-languages
over 83 transmitters located through-out the world.

Poppele’s fascination with radio communications began in
1912 when he assembled a wireless set at his home in
Newark. Then 14 years old, he quit school to work in a
machine shop at wages of five cents a hour. After a ten-hour
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workday, he studied the theory of electricity at Newark Tech
and, later, traveled by trolley-car and ferry to New York City
to study code and radio theory at the Marconi Wireless
School.

In 1915, he obtained a commercial operator’s license and
got a job as a wireless operator aboard the S.S. Iroquois.
During World War I, he served in the U.S. Army
Transport Service.

As radio broadcasting took root in the years immediately
following the war, Poppele was amongst the first to recognize
its potential. By 1922, the federal government had issued
only 13 licenses. Poppele was persuasive and convinced L.
Bamberger & Company department store in Newark, NJ to
set up a station and WOR became the 14th licensee. Its
antenna was a piece of wire strung between two poles on the
roof top; the home-made transmitter had a power output of
250 watts. It was enough to broadcast the songs of a local
piano player who worked without pay.

A few weeks after turning on the switch, Poppele became
the station’s chief engineer at a salary of $23 a week. The sta-
tion operated from 10 to 10:30 in the mornings, from 2-2:30
and 5-5:30 in the afternoons, and from 8 to 9 in the
evenings.

“There wasn’t much to do so I sold radios in the store
between broadcasts,”” Poppele recalls “I was selling so many
radios that they cut my commission from two percent to one
percent. To make up the loss, I sold twice as many
radios.”

Christmas arrived and Bamberger’s would be closed on the
bigget holiday of the year. That meant that WOR also would
be off the air. Poppele went to his boss and told him the
customers would have nothing to hear on Christmas Day.

““He wanted to know who would give up their Christmas to
operate the station,” Poppele related. ““I said there’ll always
be other Christmases.”’” And WOR became the first station to
broadcast on Christmas Day. Poppele played phonograph
records from 7 in the morning until 10 at night There were
listeners as far away as Asbury Park.

During April 1923, Poppele was summoned to the office of
Louis Bamberger. It was a top level meeting on the future
of WOR

“Mr. Bamberger informed us that we had been in the
broadcasting business for 14 months and had spent
$20,000,”” Poppele recounted. “He believed Bamberger’s
had gotten all the promotion out of WOR that it could and he
was going to turn in the broadcast license.”

Poppele saw his radio future abruptly ending, I said, ‘Mr.
Bamberger, you’re making a great mistake; radio will be big
business.” ”’ Felix Fuld, president of Bamberger's, wanted to
know how Poppele knew that radio would be commercially
successful.

“I told them that radio can reach all the people on the air;
that those people didn’t have to buy records when they could
listen to music off the air,” Poppele remembered. Harry
Hattrey, vice president of clothing, sided with Poppele and
suggested that WOR stay on the air for at least another
two years.

One day, Poppele met Bamberger’s china buyer, Pauline
Bacmeister. He impressed her that day in 1924 by going on
the air and promoting dishes that were not selling in her
department. Poppele doubled the price per set from 75 cents
to $1.50 and sold two truckloads of china. I didn’t get in

trouble because they sold out,” Poppele grinned. He married
the china buyer the following year.

With WOR assured of a future, Poppele stayed on as Chief
Engineer for three decades, eventually heading a staff of 150
engineers and technicians and reaching the positions of Vice
President and Director of the Mutual Broadcasting
System.

In the early days, many milestones were set by WOR.
There was the first trans- Atlantic broadcast between New
York and London in 1923, the first play-by-play broadcast of
afootball game and, in 1927, the transmission of radio pulses
toward Mars to help scientists ascertain whether an advanced
form of life might respond — a feat that gained national atten-
tion more than a quarter century before men began to probe
space with satellites. Poppele’s job was to arrange and
technically supervise those events.

In a sketch published in 1945 by Broadcasting News, the
WOR engineer was credited with rigging up what was
probably the first portable receiver. After buying seats for the
Dempsey-Tunney heavyweight championship in Phila-
delphia in 1926, Poppele discovered his tickets were for the
last row in the mammoth stadium. Undeterred, he built a
small radio receiver and brought it with him to the stadium.
He put a couple of batteries in his pocket, hung an aerial from
his seat, and listened to the fight while watching it from a quar-
ter of a mile away.

An early convert to frequency modulation (FM) broad-
casting, Poppele was one of the first broadcasters to in-
augurate commercial FM programs. These included
experiments with transmission of home facsimile programs in
association with John V.L. Hogan (HM).

Perhaps Poppele’s most important contribution to radio
was the directional signal patterns that he developed with two
teams of research scientists at Bell Laboratories. Working
only with theoretical data, Poppele had to convince his new
employer, R H. Macy & Co., which acquired Bamberger’s a
few years earlier, that a supertransmitter of 50 kW costing
$350,000 plus a directional antenna would give the station
exceptional coverage. Winning approval, the world’s first
super-station was built in 1935. With the new directional
antenna beaming a strong signal at population centers and not
over the ocean or westerly woodlands, WOR’s income rose
from $385,000 to $1.2 million, the first year, and to $1.7
million, the second.

Television had its advent long beiore World War II. In
1926, Jenkins Radiovisors were being built in Jersey City by
the de Forest Radio Company. On July 2nd at 8:00 P.M.
Eastern Standard Time, the Jenkins Laboratories began
broadcasting radiomovies on 46.72 m. (6.42 KHz.) over
amateur radio station W3XK and, simultaneously, on
186.92 m. (1.605 KHz.) for Washington, DC viewers. The
broadcasts were repeated every Monday, Wednesday and
Friday nights.

The programs began with the transmission of simple sub-
jects, then more elaborate subjects, and still later a picture
story. Each subject was proceeded by an announcement in
the International Morse Code and voice, and each .picture
story finished with “END” directing the viewer to switch to
sound for the next announcement.

The picture standards were 48 lines per picture and 15 pic-
tures per second: The camera cornisisted of a Nipkow disc hav-
ing 48 small lenses mounted in holes equally-spaced over a
2% inch spiral which rotated at 900 rpm in front of a
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photocell. The lenses transmitted the scanned images of the
silhouettes used for the picture subjects. These were
relatively easy to pick up and permitted the use of a narrow-
picture-frequency band.

The Radiovisor picture receiver units used similar spinning
discs, usually of 12 inch diameter, which spaced pulsations of
aneon glow tube in synchronization with the pulses generated
by the photocell of the camera. While the Radiovisor would
produce pictures when attached to any good radio receiver,
the manufacturer recommended resistance-coupled
amplifiers for better pictures.

The principal problem was in the synchronization of the
Radiovisor to the camera. Usually this was accomplished by
supporting the disc of the picture receiver unit on a bearing-
supported shaft such as that of an idle motor, and using a
separate fractional-horsepower motor as a planetary driver.
Synchronization was achieved by changing the distance of
the driving motor from the center of the scanning disc. An
occasional fault occurred when the sides of the disc were
reversed; then the picture appeared upside down.

The radio output at about 180 volts was connected through
a switch to the neon lamp. The cathode electrode con-
tinuously glowed pink in the absence of a pulsed signal, and
cutoff or went black when the signal was received to make up
black silhouettes on a pink ground.

Jenkins Laboratories’ literature forecast:

“This is the beginning of a new industry; a new form of
radio entertainment. With these motion picture broadcasts
we are hoping to contribute to its rapid development.
Ultimately this pantomine story-teller will come to all our
firesides as a fascinating teacher and entertainer, without
language, literacy, or age limitation; a visitor to the home-
stead with photoplays, the opera, and a direct vision of world
activities, without the hinderance of muddy roads or snow
blockades.”

This disc scanning system was introduced to the general
public at the Bell Telephone exhibit during the 1933-34

World’s Fair in Chicago. The picture transmission plus two-
way telephone conversation took place between adjacent
telephone booths, via telephone lines.

At the New York World’s Fair in 1939-40, RCA
introduced the all-electronic TV: system but the shadows of
World War II prevented its exploitation. The advent of elec-
tronic television found Poppele amongst the vanguard
advancing the art of visual broadcasting. He was responsible
for the establishment of WOR-TV in New York City and
WOIC-TV (now WTOP-TV) in Washington, DC.

Again anticipating the potential of television, Poppele
helped found the Television Broadcasters Association and
served as its president for six terms from 1944 through 1950.
As the association’s chief executive officer, he participated in
drafting the engineering rules and channel allocations that
serve as the basis of today’s TV broadcasting.

Poppele has been honored for his pioneering by being
elected a Fellow of both The Radio Club of America and the
IRE (now IEEE); he has received the gold medal of the
Veteran Wireless Association, and an award from the
American Television Society.

A busy man, he finds time to have served four terms on the
Grand Jury; as an officer of the county Red Cross; as presi-
dent of the local Republican Club; as a member of the Board
of Directors of Upsala College; and as an active member of
his church.

Jack Poppele has been a member of The Radio Club of
Americasince 1942; he served with distinction as Vice Presi-
dent in 1967 and 1968 and as a Director in 1965-67 and
1969-83; he was elected to Director Emeritus for Life in
1983. He was awarded the Club’s Sarnoff Citation in 1974
“for Significant Contributions to the advancement of
Electronic Communications.”
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