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s an avid reader, crazy-gad-
get-loving engineer, and 

history enthusiast ,  I 
bought a US$1 paper-
back when I was a grad-

uate student in 1969 titled, Man of High 
Fidelity, the 1969 paperback version of 
the 1956 biography of Edwin Howard 
Armstrong by Lawrence Lessing. The 
story told within was so fascinating that 
I needed to learn more, so I borrowed a 

copy (it had been given to an outstand-
ing Radio Corporation of America (RCA)  
researcher by Sarnoff himself) of the 
commissioned autobiography of David 
Sarnoff written by his cousin, Eugene 
Lyons, published in 1966. It was clear 
that these two giants of their time had 
lives that intermingled over more than 
40 years. I loaned out the paperback and 
never had it returned—aside from this, 
I did little to learn more until about 20 
years ago, when I thought it would be a 
good idea for my sophomore electrical 
circuits students at Brown to hear their 

story, and thus of the beginning of the 
electronics era through the history of 
radio invention. Therefore, each Friday 
of a semester for about ten minutes 
each week, I have been telling the story 
I will try to relate here. 

The story is poignant; different au-
thors (and original participants) have 
had widely different viewpoints, as the 
men were strong characters and com-
plex, to say the least. I shall try to tell 
it as someone quite inspired by many of 
the qualities of both men and who has 
hopefully learned a little by seeing some 
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Dr. Silverman has been an avid vegetable gardener for 
over 40 years and currently has about 6,000 square feet 

under cultivation. An outgrowth of this passion is that of 
using his knowledge and engineering skills to develop 
intelligent means for deterring the many furry and feath-
ered creatures who very much like to share in the eating, 
although not the planting and cultivating. So far, the crit-
ters are winning!

As our author mentions at the beginning of this article, in 
1969 he bought the book Man of High Fidelity, which was a 
1969 paperback version of a 1956 biography of Edwin 
Howard Armstrong. The book was so intriguing that 
Dr. Silverman borrowed an autobiography of David Sarnoff. 
This was the beginning of a journey where our author 
learned about these two inventors and how such two strong 
characters and complex men spent more than 40 years in 
competition and race to inventions and pioneering. Our 
author has made it a habit to educate his students at Brown 
on a weekly basis about history through Sarnoff and 
Armstrong and the dynamics of inventions including patents, 
trade secrets, competition, restraint of competition, and poli-
tics. Dr. Silverman suggests this story to be an important part 
of electrical engineering education. Of course, some people 
have a different view of the two men and their stories, and 
our author points this out in his article citing a 1956 letter 
written by Lee de Forest. 

Dear readers, Dr. Silverman is taking us in an intriguing 
journey in the complex lives of Armstrong and Sarnoff. In 
this column, we publish Part 2 of the journey; the first part 
was published in the November 2011 issue of the magazine.

Ghassan AlRegib

EDITOR’S INTRODUCTION
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instances in which some compromising 
would have led to better outcomes.

I do point out another wonderful 
source —Ken Burns produced a power-
ful 2 h documentary called “Empire of 
the Air” about ten years ago. Also, 
would you believe that there is a new 
opinion on the story of FM radio 
expressed in a 2010 book by Gary L. 
Frost, Early FM Radio?

At a recent International Conference 
on Acoustics, Speech, and Signal 
Processing (ICASSP), it became clear 
that the same situations faced by 
Armstrong, Sarnoff, and others in the 
early days of the electronics industry 
still happen today. Trade secrets, pat-
ents, competition, restraint of competi-
tion, politics, and just simple fate all 
coalesce to determine the winners and 
losers in our vast electronics commu-
nity just as they did back then. It is for 
this reason that I suggest that the story 
should be a part of an electrical engi-
neer’s education. With this article, I 
hope that a few more people will know 
some history and thus not be doomed 
to repeat it.

The first part of this article was pub-
lished in the November 2011 issue of 
the magazine. In Part 2 of this article, 
we finish the story, observing that, as 
the goals of the two giants diverge, so 
does their relationship. Armstrong, 
while hurt by losing his long patent 
battle for the regenerative oscillator, 
still has another breakthrough to reveal 
in the 1930s—FM radio. Sarnoff, while 
having to deal with the fiscal problems 
of the Great Depression of the 1930s, 
has one of his largest successes using 
RCA as the driving force for television 
and later even wins for his standard for 
color television. However, all the suc-
cesses did not necessarily lead to happy 
endings. 

THE LATE 1920S AND EARLY 1930S

As the 1920s progressed, Sarnoff’s 
agenda and RCA’s growth expanded 
greatly. One major goal of his was to 
make RCA independent of its founding 
triumvirate. The first linkage severed was 
with AT&T in 1925. The latter was per-
suaded to sell off its stock, leave the 

broadcasting business (except for build-
ing transmitters), and even to sell its 
New York radio station, WEAF, to RCA 
for a handsome profit. RCA agreed to use 
AT&T lines for networked broadcasts. 
When it was broadcasting prior to the 
sale, AT&T claimed that the original 
agreements allowed only AT&T to charge 
for air time and did not allow others to 
use its lines for remote or station inter-

connects. The 1925 agreement assured 
that interconnecting lines for a network 
would now be available and the commer-
cial basis for radio was also opened up to 
RCA. RCA had been competing using its 
first New York station, WJZ, purchased 
earlier from Westinghouse . However, 
RCA was still prevented from doing any 
manufacturing.

As commercial broadcasting grew, 
Sarnoff saw that the generation of 
material to air was a part of the busi-
ness that was a wide-open opportunity. 
In September 1926, RCA, General 
Electric (GE), and Westinghouse incor-
porated the National Broadcasting 
Company (NBC) with WEAF, the anchor 
for the Red Network (later NBC), and 
WJZ, the anchor for the Blue Network 
[later the American Broadcasting 
Company (ABC)].

Another opportunity of the times 
was Sarnoff’s interest in providin g 
sound for motion pictures. Western 

Electric (AT&T) had the jump on RCA 
and its partner GE using a synchronized 
sound on disks and had formed 
Vitaphone in partnership with Warner 
Brothers. They had released what is 
considered the first talking picture, The 
Jazz Singer, in 1927. Together with the 
famous patriarch of the Kennedy family, 
Joseph Kennedy, who owned a declining 
theater chain, Sarnoff took his better 
technology and formed Radio-Keith-
Orpheum (RKO) in October 1929 as the 
principal outlet for the RCA Photo-
phone system (based on the earlier 
work of RCA and GE). In spite of the 
very poor timing with the crash of the 
stock market later in that month, by 
1935, RCA Photophone had almost an 
equal share of the market with Western 
Electric.

Another important item on Sarnoff’s 
agenda was for RCA to gain the ability 
to do its own manufacturing. His first 
step was to acquire his own manufac-
turing facilities. He saw an opportunity 
in 1925, realizing that there was a natu-
ral synergy between his broadcast and 
radio interest and the phonograph/
record industry. Starting as early as 
1921, Sarnoff began a courtship with 
the Victor Talking Machine Company 
and its world-famous trademark of the 
listening dog and the slogan “His 
Master’s Voice.” His vision was to build 
radio-phonograph machines that could 
use the same amplifier and speakers for 
economical all-in-one units. Finally, in 
1925, after long negotiations, Victor 
agreed to market a joint product. 
However, this did not address Sarnoff’s 
grand plan to merge with Victor and 
obtain their large manufacturing facili-
ties. By 1928, Sarnoff also saw that the 
merger (acquisition) of Victor would 
also bring with it a large “stable” of 
recording artists who could perform for 
NBC. He kept pressing for the merger, 
which slowly moved forward. 

Sarnoff was appointed executive 
vice president on 1 January 1929 and 
made a voting member of the board. 
He was also asked to play a role in 
important international relations. In 
1929, Owen D. Young was asked to 
serve as chair of the important interna-

WITH THIS ARTICLE, 
I HOPE THAT A FEW 

MORE PEOPLE WILL KNOW 
SOME HISTORY AND THUS 

NOT BE DOOMED TO 
REPEAT IT.

For a viewpoint totally out of 
agreement to what is presented 
here, one may read the letter 
written by Lee de Forest in 1956 
as a criticism to a positive article 
on Armstrong published in 
Harper’s Magazine in April 1956, 
which is preserved with author 
Carl Dreher’s response near the 
end of the Houck Collection.
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tional conference on German repara-
t ions,  and he asked Sarnoff  to 
accompany him to Paris as an assis-
tant. Thus, Sarnoff was away from early 
February 1929 until late June. He had 
played an extraordinary role in obtain-
ing agreement at the conference. 
Quoting Owen D. Young in the 14 June 
1930 The Saturday Evening Post,

One could easily see that each 
man in the group of American del-
egates and experts was effective 
and at one time did a job that 
served the conference;  each 
seemed to have a part in the crisis 
which prevented it from being 
wrecked, and that can be said of 
Sarnoff in particular. For there 
came a time when only one man 
could save the situation, and that 
arose toward the end with Sarnoff 
and the German delegation.
Upon his return, he found that 

General Harboard, RCA’s second presi-
dent, had negotiated an agreement with 
the Victor Company for over US$150 
million that was to have been completed 
on 15 March 1929, but still required 
RCA’s board to sign off on it. Sarnoff 
hated the plan, immediately outraging 
the president of GE and chief executive 
officer (CEO) of Westinghouse, who 
were to reap most of the benefits of the 
merger. Bluntly, he convinced Harboard 
not to sign off and announced that he 
would personally vote against the agree-
ment at the board meeting. He submit-
ted a plan of his own and ultimately 
won the battle. After intensive negotia-
tions, RCA adopted his proposal on 4 
October 1929, the electric companies 
approved it shortly after, and on 
December 26 RCA Victor was incorpo-
rated with 50% owned by RCA, 30% by 
GE, and 20% by Westinghouse.

The next step in Sarnoff’s “master 
plan” was to get Westinghouse and GE 
to divest in RCA altogether. His position 
was enhanced when, at a special meet-
ing of the board, Owen D. Young pro-
posed that he step down as CEO and 
General Harboard be made the new 
CEO. On 3 January 1930, Sarnoff was 
unanimously elected president of RCA, 
the largest electronics corporation in 

the world, when he was just shy of 39 
years old.

It must be remembered that RCA was 
formed by the government in 1919 as a 
virtual monopoly for the wireless com-
munications business. From the 
moment of its founding, it was criticized 
by opponents as a “radio trust” [1, pp. 
87–88]. However, the rise of broadcast-
ing had changed the principal focus of 
what the company was to do. This only 
increased the criticisms. The Federal 
Trade Commission held a four-year 
investigation that concluded in 1928 
that dismissed all complaints against 
RCA. However, the “cabal” of RCA, the 
electric companies, and AT&T was just 
too easy a target for competitors—on 31 
May 1930, the Justice Department 
announced a suit against codefendants 

RCA, GE, Westinghouse, and AT&T. 
They wanted GE and Westinghouse to 
compete, not collude, with RCA and 
thus wanted them to divest all their 
stock holdings in RCA as well as make 
all the patent holdings nonexclusive. In 
the midst of the Depression, this made 
RCA stock plummet. It took until 1934 
when all agreed to a consent decree, 
which, at last, totally separated RCA 
from the electric companies, gave 
Sarnoff a transition period of two and a 
half years before GE and Westinghouse 
would compete in the radio receiver 
market, and forced the electric compa-
nies to completely divest from RCA. 

Perhaps the principle historian of these 
events, Gleason Archer, in his 1939 book 
Big Business and Radio says, 

It is not too much to say that, had 
it not been for the almost fanatical 
devotion to RCA of its president, 
David Sarnoff, the corporation 
might then have gone down in 
ruin—the common fate of many 
great corporations in those peril-
ous days. David Sarnoff, by his skill 
as a negotiator, coupled with a 
bul ldog determinat ion,  had 
achieved the salvation of the Radio 
Corporation.
Another task for the new president 

was the need for physical expansion of 
facilities, especially for the studios of 
the broadcasting networks and the cor-
porate headquarters. Sarnoff had 
worked with the Rockefeller family on 
their venture to be called Radio City. 
Prior to the Depression, Sarnoff had 
committed RCA to far more space than 
it could afford during the Depression. 
Some sensitive negotiations were 
required, but in June 1933, RCA and 
Sarnoff (Figure 1) moved into the 
brand-new RCA building, which still 
houses the NBC network in New York, 
although, ironically, the building is now 
called the GE building.

All of this corporate and interna-
tional trauma did not deter Sarnoff 
from extending his technical vision. 
Since the early 1920s, he had been pre-
dicting that what would come to be 
called television would ultimately 
engender another electronics boom 
along with a need for a larger estab-
lishment for audio/video material. 
However, during this period, only 
mechanical scanning systems had been 
demonstrated and even used for fac-
simile transmission. At Westinghouse’s 
laboratories, a Russian immigrant, 
Vladimir Zworykin, had applied for a 
patent in 1923 on a new invention for 
electronic scanning that he called the 
iconoscope. Another inventor, Philo T. 
Farnsworth [5], had also made an all-
electronic scanning tube and had the 
first public demonstration of a fully 
electronic television system on 1 
September 1928. In 1929, Sarnoff 

[FIG1] David Sarnoff at his Rockefeller 
Center desk, circa 1936. (Image courtesy 
of the Hagley Museum and Library.  
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hired Zworykin for his own growing 
technical laboratory, and RCA work 
began in earnest on fully electronic 
television technology. Zworykin would 
visit with Farnsworth several times 
beginning 16 April 1930—there is still 
controversy as to who is the “father of 
television.” 

The preceding paragraphs show the 
breadth of issues and problems in which 
Sarnoff was involved in this period. As 
the focal point of this large organization 
and even playing a role in international 

negotiations, his need to interact with 
the inventor was reduced. Armstrong, 
still working at Columbia University, 
addressed his litigations and intensified 
his work to develop technology that 
would defeat interference; a problem he 
had been trying to solve for nearly 20 
years. 

It was during this time on 13 March  
1935, when Armstrong’s mentor, 
Michael Pupin, died and Armstrong was 
selected to take his chaired professor-
ship as the head of the Marcellus 

Hartley Research Laboratory. Armstrong 
was highly praised by Columbia 
President Nicholas Murray Butler for his 
inventive genius. This sad turn of events 
thus evoked one of the proudest 
moments in Armstrong’s life. He was 
still working for the uncollected sum of 
US$1 per year! 

Until the late 1920s, even Armstrong 
believed that the narrower the band-
width of a channel, the less interference 
there would be [2]. In fact, most of the 
previous work on FM had been done by 
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[FIG2] (a) Armstrong’s frequency modulation (FM) exciter equipment setup in the Empire State Building in early 1934. (b) The master 
oscillator/balanced modulator unit as it appears today. This may have been the first FM breadboard unit built, since all later RF 
stages are fed from it. (c) Additional Columbia University/Empire State FM breadboards. (d) The final breadboard stage before the 
transmitter. (Images from the Houck Collection Site, reprinted with permission from Mike Katzdorn.)
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engineers at RCA and AT&T for the pur-
pose of crowding more channels into a 
band. They had concluded that FM was 
not useful for radio purposes. However, 
by 1933, Armstrong was able to demon-
strate an FM-based system that “laid the 
foundation for the high-fidelity broad-
cast FM radio technology that domi-
nated the second half of the century” [7, 
p. 179]. His system was different in that 
it used a wideband channel—about 150 
kHz at the time—and a limiter to elimi-
nate amplitude static events. On 24 
January 1933, he applied for the first 
two basic patents for this new system. 

Shortly before Christmas in 1933, 
Armstrong invited David Sarnoff to his 
Columbia laboratory to witness his 
latest invention. It is said that Sarnoff 
had been “waiting for someone to come 
up with a ‘little black box’ to eliminate 
static” [9, p. 213], and Armstrong was 
going to show it to him. The sale of his 
superregenerative system ten years ear-
lier to RCA had committed Armstrong 
to showing RCA a first look at any new 
inventions—and now RCA was the larg-
est firm in the industry—so friendship 
and prudence went hand-in-hand. 
Unfortunately, what Armstrong pre-
sented was not a little black box, but, 
still, to hide its contents, a “big black 
box,” which was the basis for a whole 
new radio system; “Sarnoff was greatly 
impressed…According to Armstrong’s 
testimony, Sarnoff had exclaimed some-
time in 1934, ‘This is not an inven-

tion—it’s a revolution’” [7, p. 179]. 
Armstrong wanted his FM to replace the 
AM system in which RCA and NBC had 
such a great investment. Sarnoff could 
not and would not do that; he was inter-
ested, but he was still a bit skeptical and 
had to consider his corporate situation. 
However, starting in 1932, RCA had 
been demonstrating Zworykin’s earliest 
(fewer than 240 scan-line) television 
using an experimental, high-frequency 
2,500 W transmitter at 44 MHz installed 
at the top of the Empire State Building 
(Figure 2). As television technology 
would demand better synchronization 
and more scan lines, by the end of 1933, 
RCA was rebuilding the system, so 
Sarnoff suggested that a more complete 
test be made using this experimental 
television transmitter.

In the spring of 1934, just when he 
was losing his patent battle in the 
Supreme Court, while having RCA’s 
legal department lined up against him  
and with de Forest, Armstrong worked 
to install his transmitter equipment in 
the Empire State Building. He was still 
“on the friendliest terms with Sarnoff” 
[9, p. 180]. Armstrong was at the peak 
of his career as was clear when in 1937 
an annual Armstrong Medal Award was 
initiated (Figure 3). Earlier that year, 
when Sarnoff was on vacation in 
Bermuda, Armstrong had sent him a 
nice note reminding him that it had 
been 20 years since the two young men 
had spent the night in New Jersey lis-

tening to distant stations. Sarnoff 
returned a cordial letter, attempting to 
soften the blows coming from the 
Supreme Court, and acknowledged 
their friendship. He softly hinted at 
Armstrong’s internalization of real 
issues and pride:

It was very kind and thoughtful of 
you to have sent me your message 
to Bermuda, which brightened my 
vacation by making me think more 
of the happy past than of the con-
fused present….It is not a sermon 
I wish to preach, but rather a hope 
to emphasize. If you will fix your 
gaze and energies upon the next 
twenty years and let history deal 
with the past twenty years, the 
telegrams and letters we should be 
able to exchange at the end of the 
next generation would make us 
feel that we were still young even 
then. With affectionate regards, 
David Sarnoff” [7, p. 182].
That summer, he gave a wider dem-

onstration of his new system to six or 
seven RCA engineers and managers at a 
beach home in Westhampton, Long 
Island, some 85 mi from the center of 
Manhattan. Reception was utterly quiet 
even through some of the heaviest 
thunderstorms of the season when the 
regular New York City stations were 
unlistenable. Moreover, the test showed 
that FM could be received well beyond 
the Empire State Building’s horizon, as 
the receiver site was three horizons 
away .  On  24  November  1934 , 
Armstrong demonstrated the multiplex-
ing capability of his system by simulta-
neously broadcasting two programs 
from the NBC networks, a facsimile 
reproduction of the front page of the 
New York Times, and a telegraph mes-
sage. Quiet, longer range from a lower 
power transmitter (the New York AM 
stations were 50 kW), the RCA engi-
neers did indeed perceive a revolution 
but, to Armstrong, there was a “cooling 
and a drag in cooperation from the 
higher echelons of RCA” [7, p. 183], [9, 
p. 213].

When Sarnoff returned from being 
abroad in late summer 1934, Armstrong 
went to see him, and the differences in 

[FIG3] The RCA (and the radio men who made up its membership) thought so much of 
Armstrong’s contributions to the radio art that an annual “Armstrong Medal” award 
was initiated in 1937. The first award was presented to Prof. Hazeltine (my neighbor, 
Barrett Hazeltine’s father) by John Miller, the club president. From left: Armstrong, 
Hazeltine, Miller, Sandenwater, and Burghard. (Image from the Houck Collection Site, 
reprinted with permission from Mike Katzdorn.) 



IEEE SIGNAL PROCESSING MAGAZINE   [149]   JANUARY 2012

attitude were evident. Sarnoff did not 
want to strongly push this “revolution” 
in that  Depression year ,  whi le 
Armstrong thought that FM was just 
what the radio industry needed to 
escape the Depression malaise of the 
industry. Later that year, Armstrong 
convinced Sarnoff to attend another 
demonstration in Haddonfield, New 
Jersey, and the result was Sarnoff’s 
appointment of Dr. W.R.G. Baker to 
head a committee to advance both FM 
and television when he returned from a 
South American vacation. However, 
when Baker returned, he was not 
appointed, but let go instead. Arm -
strong saw this and other calls for more 
tests by RCA engineers as inappropriate 
delay.

Perhaps wary of future complication, 
in April 1935, wanting to resume 
new television transmissions, Sarnoff 
politely [7, p. 183] asked Armstrong to 
remove his apparatus from the Empire 
State Building and was refusing to give 
him a clear-cut decision on his FM 
system. Armstrong did remove his 
equipment “in a huff” [9, p. 66]. To 
Armstrong it was pretty clear that RCA 
had been indecisive for nearly two 
years, so he announced his new method 
of broadcasting to the outside world, 
saying he would give a basic research 
paper as well as demonstrate at the 
November Institute of Radio Engineers 
(IRE) meeting. Ten days later, RCA 
announced it would spend US$1 million 
on electronic television and made no 
mention at all of FM. 

With the deterioration of their 
friendship looming, it was less than a 
month later that Armstrong arose at the 
RCA stockholders’ meeting on 7 May to 
defend Sarnoff against criticism for his 
leadership of the company:

I didn’t come here to make a 
speech. I didn’t come here to get 
into a row. I have been a stockhold-
er since 1915, since the days of the 
old Marconi Company. I have seen 
the inside of radio from the begin-
ning to the end. I want to say that 
the man who pulled this company 
through during difficult times of 
the General Electric, Westinghouse, 

RCA mix-up was its president, Mr. 
David Sarnoff. I think you would 
have been wiped out if it hadn’t 
been for him … I don’t agree with 
everything, for I have a row on with 
him now. I am going to fight it 
through to the last ditch. I just 
wanted to tell you what you owe to 
Mr. Sarnoff” [9, p. 213]. 
It was clear that Armstrong’s experi-

ments with FM paved the way for the 
use of what was then called the ultra-
high segment of the frequency spectrum 
that was to be allocated for both FM and 
television over the next decade. The rift 
between Armstrong and Sarnoff widened 
as a result of a report to Congress by the 
Federal Communications Commission’s 
(FCC’s) Chief Engineer Charles B. Joliffe 
in January 1936, in which he stated 
these frequencies to have little value 
because of limited range, in spite of 
Armstrong’s proof to the contrary. Error 
or not, RCA hired Joliffe a few weeks 
later as head of RCA’s Frequency 
Allocation Committee. Sarnoff and his 
“technical man” [9, p. 214], Joliffe, 
appeared before  the Frequency 
Allocating Commission, talking only 
about television. Sarnoff was making a 
strong push to add sight to sound and 
Armstrong,  feel ing delayed and 
betrayed, was “disheartened and indig-
nant” [7, p. 184]. Sarnoff failed to men-
tion any of the FM experiments and only 
mentioned television in a long hearing 
before the board:

We are pleased to place at your dis-
posal the information and experi-
ence of RCA, gained from its 
operations in radio research, com-
munications, broadcasting, manu-
facture and sales.” [7, p. 188] 
The 25-year friendship between 

Armstrong and Sarnoff had gone 
beyond repair. Armstrong’s pride was 
never overcome and the battle for FM 
was to consume the remainder of his 
life. Certainly, as a private corporation, 
RCA had the right to choose to not pro-
mote FM, maintain its successful AM 
systems and receiver base, and to push 
the more glamorous and lucrative area 
of television. The decision was totally 
Sarnoff’s, and RCA continued some 

research on FM, but concentrated its 
commercialization elsewhere.

Sarnoff went on with his experi-
ments in television, even starting com-
mercialization in the New York area 
with still-experimental, 441-line broad-
casts from the Empire State Building 
for the New York World’s Fair of 1939–
1940. In 1941, ground was broken for 
the consolidated new research labora-
tory, now called the David Sarnoff 
Laboratory, in Princeton, New Jersey 
(Figure 4). All the while, Sarnoff was 
working to create a standard for televi-
sion as well as to allocate a wide selec-
tion of frequencies for television.

THE LATE 1930S AND EARLY 1940S

After his contractual obligation—an 
offer of first refusal [7, p.185]—to RCA 
was fulfilled and RCA decided it was not 
going to promote an FM system, 
Armstrong could find no large organi-
zation to immediately license his 
system. By this time, Armstrong was 
very canny when it came to patents and 
protection, and by 1940, he had 12 addi-
tional patents on various aspects of 
wideband FM; a portfolio that would not 
be broken even by the large legal staff-
ers who attempted to do so. Armstrong, 
a wealthy man, was on his own. The 
first step was to get the FCC to allocate 

[FIG4] On 8 August 1941, Sarnoff breaks 
ground for the new RCA research 
laboratory in Princeton, New Jersey, that 
currently bears his name [11]. (Image 
courtesy of the Hagley Museum and 
Library.)



IEEE SIGNAL PROCESSING MAGAZINE   [150]   JANUARY 2012

[dsp HISTORY] continued

an adequate band of frequencies for his 
experimental station. The moment he 
applied, he was battling a maze of 
Washington red tape. Normally, experi-
mental licenses were a formality, but 
his application was turned down, an 
FCC engineer calling FM “a visionary 
development” [2]. It took him until the 
end of 1936 and his threat to bring his 
invention to another country to gain 
the attention of the FCC. The FCC was 
so all consumed with the RCA requests 
for television that it allocated a band of 
only 2 MHz to FM versus the 120 MHz 
allocated to television. In fact, the 2 
MHz was in two pieces: 42.5–43.5 MHz 
and 117–118 MHz. Initially, as only the 
lower band was practical, only five FM 
channels could be used. Armstrong con-
tracted with GE to build his first 25 FM 
receivers for US$400 apiece (Figure 5).

Always enjoying high places, he de-
cided to purchase some land and to 
personally fund the construction of a 
400-ft, three cross-arm tower in Alpine, 
New Jersey, atop the Palisades starting 
in early 1937 [1, p. 122]. He was to admit 
later that he spent some US$700,000–
$800,000 of his own money on getting 
FM going, a large sum in those Depres-
sion years. Ironically, he cashed in some 
RCA stock to purchase a 40–50 kW 
(Frost says 40 kW and Lessing says 50 
kW) transmitter from the manufactur-
ing arm of RCA! After submitting his 
paper to the IRE, research on FM devel-

opment spread among engineers, and a 
group of broadcasters, engineers, and 
companies loosely grouped themselves 
as “FM pioneers.” These included John 
Shepard III, the owner of the Yankee 
Network in New England and his chief 
engineer, Paul DeMars; Franklin M. Do-
little, the owner of WDRC in Hartford, 
Connecticut; and John Hogan, the en-
gineer of an experimental AM high-fi-
delity station (W2XR) in New York City. 
After hearing the Armstrong system, 
Hogan converted W2XR into what be-
came WQXR in 1939. This was the first 
regularly scheduled FM broadcast sta-
tion in Manhattan [1, p. 122]. By 1940, 
many more had joined them including 
radio equipment manufacturers GE 
(ironically!), Stromberg-Carlson, Radio 
Engineering Laboratories, and West-
inghouse [7, p. 193]. Coincidentally, 
GE, aching to get back into the elec-
tronics business after Sarnoff and RCA 
had forced it out, had hired the same Dr. 
W.R.G. Baker, whom Sarnoff had let go, 
to head this part of the business, and he 
still liked FM. In December 1938, GE 
was the first to pay Armstrong royalties 
on FM, some US$22.66 [7, p. 197]! 

This new FM network in the north-
east broadcast mostly music and was 
the only real source of high-fidelity 
audio, since magnetic tape did not 
appear until after World War II, and LP 
records in the late 1940s. Armstrong 
used the new network as a laboratory as 

well, to test new microphones, record-
ing apparatus, speakers, enclosures, 
antenna performance, and amplifiers. It 
was difficult to get sponsors, so much of 
the cost of running the Alpine station 
W2XMN (Figures 6 and 7) and of gener-
ating the material was borne by 
Armstrong himself. However, costs were 
reduced somewhat in that the new net-
work did not need to use AT&T lines for 
connection. With no static, the network 
could be beamed from one station to 
the next using FM. Thus, not only was a 
successful radio network a concern for 
RCA, it also a concern for AT&T, the 
company that had already fought and 
beaten Armstrong in the older patent 
fight. RCA was already in an all-out 
publicity campaign to discredit the new 
technology, while, at the same time, 
investing in research on its own in the 
area to build up its patent portfolio. It 
engaged Armstrong in an interference 
proceeding for a receiver designed by 
RCA engineer Murray Crosby, which, 
after arduous hearings was decided in 
favor of Armstrong. Using the new net-
work, GE discovered that two stations 
on the same frequency did not interfere 
with one another. The stronger station 
won out, quite a different phenomenon 
from AM systems. By the fall of 1939, 
some 150 applications to build new FM 
stations had been received by the FCC, 
and it was clear that the five available 
channels would be inadequate.

The battle was on again! When 
asked, important engineers in radio 
such as  chief  engineers  Elmer 
Engstrom (RCA), O.B. Hanson (NBC), 
and Paul W. Kesten (CBS) would com-
ment that FM was “an interesting tech-
nical development, but not practical, 
not economically sound, and not any-
thing to get excited about” [9, p. 219]. 
RCA’s spokespersons would say the 
public was not interested in high fidel-
ity and would not pay extra for it. 

The verbal stage of the battle was 
overshadowed in 1939 when RCA 
sought to have television immediately 
brought from experimental to commer-
cial status by the FCC, thus making all 
the channels assigned to it in 1936 per-
manent. As the first television channel 

[FIG5] One of the first 25 FM receivers built by GE in 1937 for Armstrong for US$400 
per unit (Image from the Houck Collection Site, reprinted with permission from Mike 
Katzdorn.)



IEEE SIGNAL PROCESSING MAGAZINE   [151]   JANUARY 2012

began at 44 MHz, just above the band 
for FM, there would be no room either 
above or below to grow FM. The “FM 
pioneers,” original and new (now called 
the FM Broadcasters Association), trav-
eled to Washington to fight for FM’s 
place in the spectrum in January 1940. 
They used all ammunition at their dis-
posal, including showing some confi-
dential RCA reports that had been 
withheld from the FCC in the 1936 
hearings by RCA, and ultimately they 
won the first round when the new chair, 
James Lawrence Fly, and the FCC ruled 
that permanent allocations would have 
to wait until the needs of FM were aired 
in public hearings, which were to be set 
for March of that year.

Between January and March, Sarnoff 
and RCA made what proved to be a tac-
tical error, trying to make the awarding 
of television bands a fait accompli by a 
strong advertising campaign to sell 
25,000 televisions for the yet unallo-
cated bands. Sarnoff had showed the 
advertisement to Fly prior to the publi-
cation, and perceived he had no objec-
tions. The ad was placed in New York 
newspapers on 20 March 1940 and, to 
Sarnoff’s outrage, Fly denounced this as 
contrary to the ruling to delay the allo-
cations [7, p. 199]. In the hearings, RCA 
proposed many modifications for FM 
“for its own good” [7, p. 201], including 
an advocacy that FM should use half the 
bandwidth of the experimental FM 
channels, which would cut both the 
noise reduction and fidelity in half. 
These were all rejected by a now angry 
FCC, and television was tossed out from 
its channel 1 (hence we still start the 
very high frequency (VHF) band with 
channel 2) and 44 MHz-50 HMz was 
assigned to FM, giving it 40 channels. 
In addition, the commission ruled 
(what proved to be a great decision) 
that all television audio must use FM!

These decisions put a conciliatory 
spirit into the air and suddenly, RCA 
stated that FM was ready for commer-
cial development. A former student of 
Pupin and friend of Armstrong (who 
was then a director of RCA) suggested 
that Armstrong merge his FM patents 
with those of RCA. RCA would adminis-

ter the licenses and divide the royalties 
with Armstrong. However, Armstrong 
had given his word to his current 
licensees that all would be treated in 
exactly the same fashion, so for this 
reason and fearing that this collusion 

might be illegal, turned the offer down. 
In April 1940, the Senate was also hold-
ing hearings about RCA’s battle with the 
FCC over television standards and fre-
quencies, concerned that with the rapid 
advances being made and the standards 

[FIG6] The experimental FM radio station, W2XMN, was completed in early 1938 and 
looks much as it does today. (Image from the Houck Collection Site, reprinted with 
permission from Mike Katzdorn.)

[FIG7] Armstrong on his W2XMN tower. The station logs reflect a great deal of 
research into methods of eliminating ice on the antenna elements. (Image from the 
Houck Collection Site, reprinted with permission from Mike Katzdorn.) 
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proposed by other companies, it was 
premature to set a permanent stan-
dard—there would be too much obso-
lescence. Here Sarnoff stated,

Many of the things that happened 
in this country have happened as a 
result of obsolescence—automo-
biles and other things … The best 
of that which I can give you is this: 
You have heard of the frequency 
modulation of Major Armstrong, 
and I want to say that despite the 
fact that there are 40 million 
receivers in the United States on 
standard bands, not one of which 
could receive the frequency modu-
lation system of Major Armstrong, 
it did not deter a man of his 
genius and of his inventiveness 
and of his persistence from going 
ahead and carrying on research for 
a new system of sound broadcast-
ing [7, p. 202]. 
Armstrong had his allocation of fre-

quencies for FM and Sarnoff was con-
tinuing the battle with Fly over 
television standards. It was ultimately a 
few modifications to the standard by 
RCA, especially going from 441-line to 
525-line television and the acceptance 
of the FM sound requirement, plus the 
interceding of President Roosevelt with 
World War II looming that finally got 
the commercial television standard set. 
Commercial television would com-
mence 1 July 1941 with 18 channels. It 
was on 8 August 1941 that RCA broke 
ground for a 250-acre site for a consoli-
dated research laboratory in Princeton, 
New Jersey (Figure 4).

Sarnoff’s strict policy at RCA was to 
never pay royalties; they would always 
collect royalties. The only time that 
RCA broke from that policy was in 1939 
when RCA wanted to have a clear field 
in television and there was another sig-
nificant patent portfolio, amassed by 
Philo T. Farnsworth and his corpora-
tion, which had powerful financial 
backers [5, pp. 128–129] that could 
challenge RCA’s dominant position. It 
was said that Otto Schairer, RCA’s chair 
of its planning committee signed this 
agreement for royalties with tears in his 
eyes [7, p. 212]. 

RCA’s lawyers held the position that 
the Armstrong FM patents were not 
indispensible to RCA, and they could be 
beaten or circumvented should it be 
necessary, so RCA made no move to 
take a regular license with Armstrong. 
However, by 1941 over 500 applications 
for FM licenses were on file and there 
were 25 equipment manufacturers 
licensed by Armstrong, adding those 
such as Zenith, Western Electric 
(AT&T), Stewart-Warner, and many 
smaller concerns to his list of licensees. 
In addition, FM was finding widespread 
usage for mobile equipment—police 
and fire radio and, with the war loom-
ing, military communications—and 
RCA was losing out on this aspect of the 
business.

WORLD WAR II
The advent of war caused all production 
of civilian electronic equipment to be 
halted for the duration. Commercial 
television was essentially stillborn.

By this time, Armstrong had some 
45 stations on the air or building, and 
he strove to hold onto the approxi-
mately 500,000 FM set owners through 
the war. Armstrong had earned about 
US$500,000 from his patents, but had 
spent well over US$1 million of his own 
money to get it going. Worse, his pat-
ents would run out in only eight more 
years. Nevertheless, he made his pat-
ents available to the government for 
military purposes royalty free. Major 
Armstrong was not brought back to 
active duty, but, rather, he stayed at 
Columbia working on many versions of 
FM such as FM radar and, by war’s end, 
had a large team in place with about 18 
members of his research staff. Virtually 
every vehicle with short-range commu-
nications used his FM systems. It was 
said that Patton’s dash across France in 
late summer of 1944 was made possible 
by his FM communications. Through -
out the war, nearly all radar—mostly 
pioneered by the British and with much 
research done by the Massachusetts 
Institute of Technology (MIT) Radiation 
Laboratories—was pulsed. Stubbornly, 
Armstrong wanted to use a continuous 
FM for a new radar system that had a 

power and searching range far beyond 
that of the pulse type. This research 
proved of great value later in the Cold 
War years. Armstrong received the U.S. 
Medal for Merit  from President 
Truman.

During this war, it was recognized 
that David Sarnoff was very much 
needed in the military, and he was com-
missioned a full colonel reserve officer 
at age 51 and ordered to active duty on 
25 June 1942 for two weeks in the 
Signal Corps and again on 27 August 
for two months. He took a leave of 
absence from RCA and would not accept 
a salary for the duration. RCA was con-
tinuing its broadcasting but all manu-
facturing was for the war effort. Perhaps 
the most significant change to the com-
pany was that the FCC prevailed in an 
antitrust proceeding and forced RCA to 
sell off its Blue Network. It was pur-
chased by former Under Secretary of 
Commerce Edward J. Noble for about 
US$8 million on 12 October 1943. It 
became ABC while the Red Network of 
RCA took the NBC name.

Sarnoff did much troubleshooting 
and moved from one assignment to 
another, ending up as the special execu-
tive director to the chief signal officer. 
By 1944, the funds allocated to the 
Signal Corps would be about US$5 bil-
lion and consist of some 32,000 officers, 
enlisted men, and civilians. On 20 
March 1944, Sarnoff arrived in London 
for a 60-day assignment as special assis-
tant on communications to General 
Eisenhower, Supreme Commander of 
Supreme Headquarters Allied Expedi -
tionary Force (SHAEF). He was to play a 
lead role in all communications, both 
military and media, for the D-Day inva-
sion. When Paris was taken in August, 
he was put in charge of restoring all 
French communications. He sailed for 
home on 21 October 1944 but spent an 
additional two months in the army in 
Washington. On 7 December 1944, he 
was promoted to brigadier general, 
Army of the United States (Figure 8). 
He was widely known as “General 
Sarnoff” thereafter. Coincidentally, the 
military rank was also preferred by 
Major Armstrong!
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AFTER WORLD WAR II
The military war was over for Sarnoff 
and Armstrong, but each now had to 
face several commercial conflicts. 
Sarnoff, thinking all had been settled in 
1941 now faced new challenges from 
CBS who advocated waiting for higher 
definition than the 1941 television stan-
dard and others who claimed that tele-
vision would severely hurt the radio 
business. Armstrong faced an FCC 
request upon the industry, after seeing 
the great strides using the “ultrahigh” 
frequency bands in the war, to review its 
needs and recommend (again) the fre-
quencies and standards for both televi-
sion and FM. 

In 1943, Dr. Baker from GE was 
charged with setting up two advisory 
panels of experts in each specialty. The 
FM panel reached agreement that FM 
should add a few additional channels 
and go forth with the 1941 allocation. 
The television panel also decided for the 
1941 standard. These findings were 
 presented to the FCC in late 1944. Now 
the maneuvering began. NBC and CBS 
proposed that the FM band be com-
pletely moved to a set of higher fre-
quencies “for its own good,” [7, p. 212] 
because at the current lower frequencies 
it would suffer from ionospheric or sun-
spot  disturbances; this despite never 
seeing any of this problem in FM broad-
casts over the past five years! Here RCA 
went on record as opposing the moving 
of FM, but a large number of witnesses, 
all of whom were not licensing from 
Armstrong—CBS, ABC, Cowles Broad-
casting, Crosley, Philco, Motorola, and 
DuMont urged the move.

After much (and devious) contention 
and a new FCC chair, Paul Porter (the 
former legal counsel to CBS) the FCC 
made the final decree in June 1945 in 
which 500,000 radio sets were made 
obsolete when the decision was made to 
move FM from the 44–50 MHz band to 
its current band of from 88 MHz to 108 
MHz, although widening the band of 
frequencies over which FM could be 
broadcast.

This was not the end of the deci-
sions, however. The FCC adopted yet 
another idea advocated by CBS’s 

Executive Vice President Paul Kesten, a 
singular opponent to the new medium, 
in which each FM station was to be 
 limited to cover only a single city or 
market by reducing its transmitter 
power. For example, when the plan was 
in force, Armstrong’s Alpine station was 
cut from 50 kW to 1.2 kW! It was said 
this was done to foster the growth of 
the number of FM stations. This, of 
course, severed the FM relay system and 
FM, as a result, now had to depend 
upon AT&T for any networking, and, 
not surprisingly, AT&T charged double 
for high-fidelity lines. An exception was 
made for educational stations at the low 
end of the FM band so that they contin-
ued to be allowed to relay programs 
over the air. The entire FM system built 
over the past five years was in shambles. 
All  transmitters were no longer usable 
and all receivers were scrap! Armstrong 
was able to instigate a Senate hearing 
in 1948 to try to restore a part of the 
former FM band to be used for high-
power relay purposes. After some blus-
ter, no actions resulted. 

After another round of FCC hearings 
in 1947, principally concerned with 
interference in the currently assigned 
television channels, all was made per-
manent by yet another FCC chair, 
Charles R. Denny.

The FCC ruled for RCA and estab-
lished the 12 VHF channels still in use 
today. Denny was then hired by RCA as 
vice president and general counsel at a 
high salary. This kind of behavior 
finally stirred Congress to enact a law 
preventing federal employees of regula-
tory bodies from resigning and accept-
ing positions in the industry that had 
regulated.

This was another booming time for 
RCA and Sarnoff. Television took off 
much like the radio industry did in the 
early 1920s. NBC was a leader in gener-
ating the new, and more expensive to 
produce, materials needed for the 
medium. RCA had a large piece of the 
receiver sales and the largest segment 
of the market for transmission and 
camera equipment. Sarnoff’s next 
“windmill” was the prospect of color 
television (Figure 9) in which a large 

battle was ensuing, mainly with CBS 
over standards. Sarnoff pushed hard for 
a compatible (with the currently being 
sold black-and-white receivers), all-elec-
tronic standard and CBS was pushing 
its noncompatible, spinning-color 
wheel, electromechanical standard that 
in 1949, when the hearings started, pro-
duced a much higher-quality picture [9, 
p. 293]. Can you imagine a large spin-
ning wheel of color filters for one of 
today’s 52-in sets? In February 1947, 
the FCC had concluded that no color 
system was yet good enough to become 
a standard. Dr. Peter Goldmark, the 
principal developer of the CBS system 
even stated, “I think that the possibility 
of the RCA system ever becoming a 
practical broadcast service is extremely 
doubtful” [7, p. 229].

Sarnoff was in another conflict, 
wanting to cash in on the some US$20 
million he had already spent on RCA’s 
color television research. On 10 October 
1950, the FCC approved the CBS 
incompatible standards. However, CBS 
could never deliver any commercial 
product, and Sarnoff vowed to continue 
the fight, calling the decision scientifi-
cally unsound and not in the public 
interest; this was easily defended in that 
there were now some 8 million 
 television sets in the United States and 
annual sales of US$1.5 billion. He 
ordered an intensive new program in 

[FIG8] Brigadier General David Sarnoff, 
U.S. Army, December 1944 [12]. (Image 
courtesy of the Hagley Museum and 
Library.)
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color television research at RCA, with 
18-h days, seven days a week. 

After losing another court battle and 
appeal to set aside the ruling for the 
CBS standard on 28 May 1951, an ad 
hoc panel of TV set manufacturers 
issued a report backing RCA and com-
patibility. CBS then arranged a “gala 
premiere” on 25 June 1951 to small 
audiences in several Northeast cities, 
but this was not well received by the 
newspapers and public. RCA, having 
made great progress on the all-elec-
tronic system, put one on display in the 
Radio City Exhibition Hall, which 
impressed reporters and industry 
observers. In the meantime, CBS was 
learning that the introduction of 
incompatible color was an economic 
impossibility. Finally, on 17 December 
1953, the FCC made a historic ruling 
approving the RCA apparatus, which 
eventually became the true standard. It 
took another 11 years before CBS capit-
ulated and started broadcasting in 
color!

FM stations were still being allo-
cated and, in 1949, there were over 600 
FM stations on the air. John Bose, a 
former student at Columbia who was 
working with Armstrong had perfected 
a multiplexing system that would later 
be the basis for compatible FM stereo. 
The FM group used this idea to aug-
ment the slim income for FM stations 

by broadcasting a separate music chan-
nel to restaurants. However, the income 
to Armstrong from FM licenses was 
only about one-half of Armstrong’s 
expenditures and this continuous drain 
on his resources was a large concern for 
him. On the license front, only GE, 
Zenith,  Stromberg-Carlson and 
Westinghouse were paying him regular 
royalties. RCA and its licensees, 
although using FM for television sound, 
refused to pay. Armstrong was manag-
ing these license arrangements himself, 
would not incorporate or have someone 
else manage this aspect. When it was 
suggested that lowering royalties might 
persuade some of the companies to 
begin licensing, Armstrong refused to 
do so. He could forgive some of his 
smaller long-time licensees should they 
need some help, but he would not 
budge for those who had held out.

ARMSTRONG’S FINAL BATTLE
On 22 June 1948, with only two years 
left on his FM patents, Armstrong, now 
in his late 50s (Figure 10), filed a suit 
against RCA and NBC charging them 
with “willfully infringing and inducing 
others to infringe five of the basic FM 
patents” [7, p. 235]. The rules for such 
suits had been changed since the de 
Forest verdict, as both defendant and 
plaintiff were allowed to explore each 
other’s case prior to the actual court 

trial. This new idea, meant to speed up 
such cases, in fact allowed the cases to 
be interminably long. The record 
became so large that Armstrong’s 
lawyer petitioned and won to have the 
RCA exploration of the pretrial portion 
of the case terminated at year’s end. It 
then shifted to having Armstrong’s law-
yers delve into the RCA records, which 
was very expensive for Armstrong, 
taking more than two years. 

Armstrong’s lawyers were finally 
able to question General Sarnoff 
directly in February 1953. Sarnoff “then 
sketched his rise in the company from 
wireless operator to business manager 
to president, and, growing expansive, 
elaborated on his early acquaintance 
with Armstrong—who sat stony-eyed 
across the table from him” [7, p. 235]. 
Later the record shows he stated,

I had as many technical advisors as 
a dog has fleas. In 1936, you know, 
I had graduated from being a wire-
less operator or carrying Marconi’s 
bag; I was then president of the 
corporation and the thing I liked 
least was to read an engineer’s 
report; so I would get things sum-
marized by Schairer, Beal and 
Goldsmith … Schairer kept telling 
me, as I recall, that varying the 
degree of swing [7, p. 236] was not 
the subject of a patent, even 
though it is possible that because 
Major Armstrong’s standing in the 
art and his great contribution to 
the art and so on, that a court 
might feel that it was an invention, 
and therefore there was an element 
of risk and doubt which had to be 
appraised from commercial and 
public relations standpoints.
He said that Schairer kept telling 

him that it was RCA’s researchers, not 
Armstrong, who had discovered the 
basic law of FM. Specifically Sarnoff 
stated,

I will go further, and I will say that 
RCA and the NBC have done more 
to develop FM than anybody in this 
country, including Armstrong.
It is clear in retrospect and to his-

tory that Sarnoff was playing his role as 
the head of the defendant, RCA, albeit a 

[FIG9] Early compatible color television demo circa 1946 [13]. (Image courtesy of the 
Hagley Museum and Library.)
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bit poignantly. However, by this time 
Armstrong was nearly out of money 
and he was suffering from the pro-
tracted trial situation. It was now 
affecting his health. He also started 
feeling that he was getting old and with 
this being the era of huge industrial 
research establishments, would not be 
able to make another noteworthy 
invention. Quoting Lesser directly 
about his reaction to the Sarnoff state-
ment, “At this unparalleled assertion, 
according to one of the lawyers present, 
Armstrong’s eyes flashed a low flame of 
pure hatred that is always a grave 
danger in the moral man facing the 
imperfections of the world. Sarnoff was 
merely behaving as a corporate chair 
defending a corporate position. But to 
Armstrong it was now another personal 
duel to the death, this time between 
himself and Sarnoff” [7, p. 245].

His finances running out, his mood 
depressive, and the trial going on and 
on, two more events were to impinge. 
First, right after Thanksgiving of 1953, 
he and his wife Marion had a “heavy 
argument and irrevocable clash of wills” 
[7, p. 246]. She went to stay with her 
recently widowed sister in Connecticut, 
leaving Armstrong without his stron-
gest ally. Then Zenith Radio, the manu-
facturer and one of the strongest 
supporters of FM, announced that, after 
paying over US$1 million in royalties, it 
would stop doing so once his patents 
ran out. RCA, sensing the dire situation 
for Armstrong, gave him a final offer of 
settlement, “if the suit were called off 
RCA would or would not make a total 
cash settlement of US$1 million for 
itself and US$1 million for the rest of 
the industry, against any liability for 
infringement by its licensees” [2]. 
Armstrong again refused.

The Christmas holidays passed; it 
was around this time that he talked 
with his lawyer and went to his labora-
tory. He was no longer of vigorous 
demeanor, vital, or decisive and showed 
a remoteness and disinterest. On 
Sunday night, 31 January 1954, totally 
despondent, he walked out of a window 
of his 13th-floor apartment. He left a 
two-page letter to Marion apologizing 

for having hurt “the dearest thing in 
the world to me” and told her that she 
would be well taken care of if RCA and 
AT&T and others settled in any honor-
able way. The funeral, held a few days 
later at the Fifth Avenue Presbyterian 
Church in Manhattan, was attended by 
150 colleagues and friends including 
Brigadier General David Sarnoff among 
other top RCA persons. 

After all the eulogies and the clear-
ing of old files and equipment, the best 
of which was offered to the Smithsonian 
Institution, in December 1954, Marion 
Armstrong settled with RCA for the 
US$1 million that had been proposed to 
Armstrong in 1940. This did not cover 
any claims by its licensees, and separate 
suits were filed against Admiral, 
Emerson, Motorola, Philco, and 17 
others who had never paid for 
Armstrong licenses. Armstrong’s lawyer 
flew to Germany and sold FM rights to 
Telefunken for a large sum. While triple 
damages could always be applied, 
Marion and her new attorney, Dana 
Raymond, decided to settle for only the 
amounts that the manufacturers would 
have paid under a normal license. Based 
on the terms of the RCA agreement, 

some of the smaller companies started 
to negotiate settlements. In the fall of 
1958, after a long pretrial, the case 
against Emerson Radio found for 
Armstrong on all counts. Emerson set-
tled as did nearly all other companies 
that infringed including Admiral, 
Bendix, Philco-Ford, and Du Mont. 
Motorola did not. In a separate trial, the 
court decided in favor of Armstrong 
without reservations in early 1964. The 
appeal, which was upheld, took until 22 
March 1967, nearly 13 years after the 
inventor’s death. Motorola had to pay 
ten times what it would have had it set-
tled! Ultimately, Marion Armstrong 
received over US$10 million from the 
settlements. She died 8 August 1979.

AND FINALLY, SARNOFF
David Sarnoff won his last large battle 
with the standards for color television 
in 1953. In 1951, commemorating 
Sarnoff’s 45 years in the electronics 
business (starting as an office boy on 30 
September 1906), the RCA Laboratories 
were named in his honor as the David 
Sarnoff Research Center. He also 
received many other titles. At the time 
of the dedication, he asked for three 

[FIG10] In 1947, Armstr ong visits his boyhood bedroom in Yonkers, where, in 1912, he 
made his first great discovery, regeneration. (Image from the Houck Collection Site, 
reprinted with permission from Mike Katzdorn.)
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inventions from the laboratory for his 
50th anniversary: 1) a black-and-white 
and color television magnetic tape 
recorder, 2) an electronic amplifier of 
light and 3) and all-electronic air condi-
tioner. The first device, invented and 
demonstrated by RCA in 1953, had been 
“scooped” by a small California com-
pany named Ampex,  but eventually 
RCA captured a large portion of the 
studio marketplace. Unfortunately, nei-
ther company capitalized on the video 
tape systems that were eventually 
to cover the consumer market, and 
Japanese companies such as Sony and 
JVC grabbed up that large market. RCA 
did develop an important light amplifier 
that eventually found usage for X-rays 
and other medical imaging. The air-
conditioner research resulted in a quiet, 
all electronic refrigerator, and, as RCA 
was not in that business, the technology 
was passed to Whirlpool and did not go 
too far. By 1970, RCA also was a strong 
player in semiconductor electronics and 
computers. David Sarnoff remained 
chair of RCA until his retirement in 
1970 at age 79.  He died one year later 
on 12 December 1971. 

Upon retirement, the leadership of 
the company passed on to David’s son 
Robert Sarnoff, and the corporate situa-
tion deteriorated. A great deal of invest-
ment was made into using, essentially, 
mechanical phonograph technology for 
home video. This proved to be an awful 
investment as Sony and several largely 
Japanese companies took over the home 
video market with magnetic video tape. 
RCA also pioneered the eight-track audio 
tape system that started off well, but was 
eventually sunk by the Phillips audio 
cassette. Robert Sarnoff abandoned his 
father’s strategy and tried to diversify 
acquiring Hertz (rental cars), Banquet 
(frozen foods), Coronet (carpeting), 
Random House (publishing), and Gibson 
(greeting cards). This was unsuccessful 
and a financial burden on the company. 
One of the original eight major players 
in the computer market, Robert aban-
doned this market in 1971. Robert 
Sarnoff was replaced as chair in 1976.

By 1986, the financial situation for 
RCA was dire and, ironically, it returned 
to its roots as GE bought it out and cut 
it up. The originally named RCA build-
ing now sports the GE logo. Defense 
electronics was combined with the 
existing GE defense organization. GE 
then sold its 50% interest in its record 
company, then called RCA/Ariola 
International Records, to its partner 
Bertelsmann and renamed it Ber -
telsmann Music Group (BMG). Rights to 
make both GE and RCA brands of con-
sumer electronics products, mostly tele-
vision sets, were sold to the French 
Thomson Consumer Electronics. GE 
received some of Thomson’s medical 
businesses. After Thomson Group’s 
takeover, RCA branded products began 
to decline in the public’s eye for quality 
as compared to its Japanese competi-
tors, and Thomson ultimately sold the 
RCA TV division to TCL, a Chinese com-
pany. David Sarnoff Laboratories was 
transferred to SRI International and 
subsequently renamed Sarnoff Cor -
poration. It was put on a five-year plan 
whereby GE would fund the all activities 
for the first year, with the percentage 
decreasing to near zero in the fifth year. 
This implied that the Sarnoff Cor-
poration would be an industrial con-
tract research facility, not a private 
corporation research lab. The only 
RCA unit GE kept was the National 
Broadcasting Company, and not even all 
of that, selling the NBC Radio Network 
to Westwood One and all of its radio sta-
tions to various owners. Even the NBC 
television network, now a part of 
NBCUniversal, is 20% owned by Vivendi.

EPILOGUE
Two great contemporaries in New York 
City, both driven and stubborn, played 
dramatic roles in the growth of the 
electronics industry. They were giants 
in stature, although one was dedicated 
to science and the other to business. 
They were friends for over 20 years and 
grew inimical as older men. Sarnoff 
received more honors in his day, but 
others could not maintain the edifice he 

built during his leadership. Armstrong’s 
inventions have endured and have set 
some basis for most of modern day 
analog and digital broadcasting.

The most ironic turn of events 
occurred just after 11 September 2001. 
With all the television stations in New 
York City using the World Trade Center 
for their transmission antennae, the 
area had no television coverage just 
after the disaster. Armstrong’s tower in 
Alpine, New Jersey was the natural 
choice to restart broadcasting including 
NBC’s station WNBC (Channel 4), the 
Blue Network’s station, WABC (Channel 
11), WNET (Channel 13), and WNJU 
(Channel 47)! What goes around, comes 
around.
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