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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
afhiliated 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 a 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




GOLDEN jUBILEE YEAR BOOK

“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, radio. 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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Electrical Engineering, April 1935 (1op, 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 Circuit, Fhe Superheteradyne and Super-RegenerativeSpstems
aud tonight TaeTew Spatem for Sliminating Noise by Frequency Ttodulation. each of 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 an 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 2D 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, i the 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.
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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.

TATICN GF

RONG
DAL

8

Professor Alan Hazeltine receiving the first Armstrong Medal from Jobn 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 reduced
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 ot 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 Willlam 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 ‘‘fireside 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.




GOLDEN JUBILEE YEAR BOOK

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 sufh-
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
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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.

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

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
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 Deec.
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 Hutchinson 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,
0. 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 semt it from
1BCG in Greenwich. Left to right:
Edwin H. Armstrong, George Burg-
hard. Paul Godley, Ernest Amy with
citation 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 cevemonies.

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 Ceremonties, 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 picture,

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

MUusICAL 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 JoHN 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 Clapbnrard
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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Jobn 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. u.

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 transmitibut 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 (1IBCG)

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 John 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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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
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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 edueation 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 iechnique for producing oscilla-
tion by this means would replace the
older spark or arc transmitters then in
use. He filed a separate patent applica-

JournaL or ENGINEERING EpucatioN, OcT., 1954
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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
regencrative 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 characteristic.

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
early 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 frequeney, 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
frequency 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 ecarrying 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 basie
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 undesired
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 circuit 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 aspects 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 aircraft 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 secientist 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 broadecasting allocations was ecarried
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 produectivity.

The third important factor 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
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