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the Hero as

Inventor

The radio in every home re組ects the genius

of an American Iittle known outside his

profession, Who expended himself in titanic

battles over his legal and financial rights.

TH/E death of E. H. Armstrong in January1954 ended the outstanding technoIogical

Career Of our time-One that brought into being

devices so intricate that only a small group of

SPeCialists can understand them, yet SO Simpli-

fied in practice that they function in nearly every

American home. It was a life replete with all the

things ordinary human beings Iong for-and also

a life from which most of us wo心ld recoil if we

Were glVen eVen a brief preview of what it en-

taiIed. Foγtune Said in 1948　that Armstrong

COuld qualify as “the greatest American inventor

Since Edison and the most important of all radio

inventors言nduding Marconi・’’Yet perhaps five

Americans in a hundred know who Edwin

Howard Armstrong was.

As far as a life can be, Armstrong’s was planned

-and it was he who did the planning. When

he was餅teen he informed his parents that he

intended to be an inventor. In the classical tradi-

tion he did his first work in a garret, though a

Very COmfortable garret in the spacious Arm-

StrOng home in Yonkers, OVerlooking the Hudson.

(His father was the American representative of

血e Oxford University Press.) By the time he

WaS a junior at college he actually wa∫ an in-

VentOr and an extremely important one, though

it took time for the fact to be recognized.

What he had invented was the regenerative

Circuit, known also as the feedback circuit, the

OSCillating audion’ and the ultra-audion-the

multif)licity of names reflects its importance-a

milestone in technological history and the prize

in patent litigation which lasted nineteen years,

COSt millions in lawyers, fees and lost time’and

SCarred Arm§trOng tO the end of his life.

rApparently Armstrong,s father started him on
his career when he retumed from a European

business trip with a copy of The Boyt Boo鳥of

J融’e海ion・ Faraday and Nikola Te§la became

young Howard’§ idoIs. But he began too at this

early date to show some of the pugnacity he ex-

hibited in later years when his inventions were

at stake" If anyone disturbed his equipment he

WaS furious. Sometimes he would stay in the.gar-

ret, Which was also his bedroom, for two or three

days at a time.

When he was eighteen Howard Amstrong

Went tO CoIumbia University for his electrical

engineering degree. It is recorded that he drove

a motorcycle between Yonkers and Momingside

Heights at alarming speeds, and this was not the

fir§t time he had shown daredevil tendencies. He

WOuld dimb trees, the cli臆of the Palisades on

the New Jersey side of the Hudson, and-What

WaS eSPeCially nerve-WraCking to the neighbors-

a high radio mast which he had erected in the

back yard of the Yonkers home. There was some-

thing more to this than youthful exuberance, for

he kept on doing it as he grew up. He liked to

take physical risks-aIl kinds of risks-and if he

felt fear it was to a lesser extent than most men.

ROT WONDER

IN 1909 the e量ectrical engineering course at

Columbia was only four years’but the teachers

Were tOP men like Arendt, Ma§On, Morecroft, and

Michael I. Pupin, the Serbian goatherd who had

arrived in the United States in 1874 at the age

Of餅teen, With a red Turkish fez on his head

and five cents in his pocket’and had become pro-

fessor of electromechanics and a redoubtable

inventor. He remained picturesque. “The rotor

Of a synchronous motor’,, he would say in his

lectures, ``is lousy with harmonics.’’ In.Iater

years Pupin, SWelling with pride’WOuld always

refer to Amstrong as =my former pupil.,タ

Except in radio, however, Amstrong was far

from brilliant. Morecroft, after Armstrong be-

Came PrOminent, reCalled that he had little

interest in the characteristics of altemating cur-

rent machinery and did ``rather poorly,, in many

Of his courses. Moreover, he was a nuisance; he
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E. H. ARMSTRONG: THE

spent most of his time in the laboratory setting

up intricate radio circuits. At one point he was

so much under foot that Professor Arendt told

Professor Mason to =get Armstrong and his stu任

Out Of the laboratory.’’

He received his degree in 1913・ By that time

he had impressed the department su鯖ciently with

hi§ ZeaI in research to be kept on as an as§istant

at $50 a month, COrreCting papers and doing

other routine work. This was the only regular

job Armstrong ever had and he did not have it
long. He was to come back to Columbia even-

tually, aS PrOfessor of electrical engineering, in

which capacity he received no salary and did

little teaching. For the moment, however’More・

CrOft felt Armstropg should work six days a week

for his餅ty a mbnth, and fina量ly he was fired.

Armstrong went back lo Yonkers, Put uP a l10-

foot ma§t in the back yard, and continued to

experimen t.

T H E feedback invention was the culmina,tion

Of a series of discoveries by Armstrong’s prede-

CeSSOrS. Back in 1883 Edison, eXPerimenting with

the electric lamp, found that when a metal plate

was introduced into the bulb a current would

flow between the plate and the glowing創ament,

always in one direction. Edison had other worries

and did nothing with the discovery; it came

twenty years too early. In 1904 there was a need

for a detector of wireless waves and a British

electrical engineer, John Ambrose Fleming, made

a two-element vacuum tube empIoying the Edi・

son e往ect.

In 1906 Lee de Forest, then thirty-three and

the only one of the great pioneer§ Of radio sti1ま

Iiving today’introduced a third element into the

Fleming valve and really §tarted something. This

element, a Zigzag wire called the grid, COntrO11ed

the current flowing between the創ament and

Plate and added amp皿cation to the detecting

action・ De Forest’a Yale Ph.D.’may nOt have

had a completely clear picture of what was hap-

Pening inside his ``audion,” as he called it, but

no one disputes that he first put the grid into

the vaouum tube and thereby opened the door

to modem radio-and to Armstrong.

In 1912 and 1913 reports were circulating that

SOme lad up at Columbia had a receiver hundreds

Or thousands of times more sensitive than the

COnVentional de Forest audion, SO that he could

receive signals at unheard-Of distances. Arm-

StrOng demonstrated the device, Which. he con-

Cealed in a black box’tO a number of engineers

and commercial radio people-amOng them

David Samo任, the twenty-tWO-year-Old chief

HERO AS INVENTOR

radio inspector of the Marconi Wireless Tele-

graph Company of America. Later Armstrong

disdosed his engmeerlng Principles in a classical

paper delivered before the Institute of Radio
Engineers modestly entitled’“Some Recent De-

velopment§ in the Audion Receiver.’’

What Armstrong had discovered was the tech_

nique of taking a portion of the current from the

plate of a vacuum tube and feeding it back to

the grid’Where it would again go through the

process of amp量ification and again make available

a surplus of current to be put through the same

PrOCe§S OVer and over again. If the feedback was

increased bcyond a critical point’the tube would

become a generator of oscillations. Engineer§

could envision large vacuum tubes which would

take the place of the arcs and sparks and rotating,

machinery currently in u§e. The regenerating

and oscillating audion was one of those protean

devices which revoIutionize whole industries.

Not only had it been created by a′ man barely

Old enough to vote’but he had done it with such

SuPerb engineering skill and thoroughness that

the most resourceful, eXPerienced engineers could

add litt宣e or nothing.

Fitting the invention into the existing scheme

Of things, however, WaS a mOre COmPlex matter・

The way of the innovator is hard, and imovators

make it hard for one another. There is no more

ruthless competition than that between inventors,

and the claims of an independent individualist

like Armstrong had to be assessed on the strength

Of his patent position’Which could be decided

Only by the tedious and unpredictable action of

the courts・　　　　　　　　　　　　　l

Around 1915, Armstrong was a good buy. He

WaS PraCtica11y penni萱ess. He would have sold

all his rights for糾O,000 and a research job at

an equally modest salary.‘ It was just as well for

Armstrong that there were no takers, for within

a few years, by granting license§　under his

PatentS, he was receiving $7,000 to $8,000 a year

in royalties. He could have lived very well had

it not been for legal expen§eS. But five year§

1ater, he was in debt $40タ000 to his lawyers.

sECOND BULL9s"EYE

A謹言叢書等宝器霊W器
Radio Club of America, Which i§ nOt SO muCh a

dub as an englneermg SOCiety. In WorId War I

a large proportion of the members were in the

armed services. Armstrong was commissioned a

CaPtain in the Signal Corps, Sent OVer§eaS, and

given the job of intercepting Geinan front-1ine
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HARPERIS

radio communications. It was impossible to pick

them up intelligibly at the American li§tening

POStS With the vacuum tubes and receiving equip-

ment then available. Armstrong soIved the prob-

lem by devi§ing a new type of receiver, the super-

heterodyne, SO §uPerior in selectivity, SenSitivity,

and ease of operation that by the late twenties it

had superseded all other types of receivers and

Still holds unchallenged leadership.

The French made Armstrong a Chevalier of

the Legion of Honor for the superheterodyne and

the AEF promoted him to the grade of major.

Characteristica11y, he came home from the war

Without giving notice of his arrival, aPPearing

Suddenly on the steps of the Yonkers house, his

head swathed in bandages, Crying言`I’m ptrfectly

all right, Perfectly all right.’’

The bandages were necessitated by a skin in・

fection which soon cleared up but disposed of the

remainder of Armstrong’s hair, Which had started

falling while he was §till in college. He had little

Vanity, though his high domed forehead, quiz-

Zical gaze’long upper lip’and fim mouth might

have been accounted handsome in their way.

When Time, in later years’referred to him as

the買baId’mOnOlithic professor of electrical engi-

neering at Columbia University’’the description

WaS a§ aCCurate aS it was merciless.

When he returned from France the Radio Club

threw a big dinner for him. Every prominent

radio man who was in New York or could get

there was present. The only absentees were a

few opponents in litigation. Amstrong had a

hard, PaCked life but it contained some glorious

moments and this was one of them.

Within the next two years his financial situa-

tion improved. He had licensed twenty concems

under his regenerative patent§; he now sold what

remained of these patents, tOgether with the

SuPerheterodyne’tO the Westinghou§e Company.

His total receipts from this sale came to $435,000,

Which in the early twenties constituted a substan-

tial estate. Even so’it was only a fraction of the

intrinsic value and Armstrong sold very reluc-

tantly"　An important consideration was his

indebtedness to his lawyers and the continuing

COSt Of litigation; OnCe he had §Old, the further

defense of the patent§ devoIved on We§tinghouse.

A;f
MR. SARNOFFタs sECRETARY

Amstrong was the technical genius

radio’s second pha§e, David Sarno任was

and remain§ its administrative genius. Inevit・

ably their lives were intertwined. In 1922 Sar・

no任, the ex-meSSenger boy and wireless operator

MAGAZINE

-One Of the most expert who ever tapped a

key-WaS, at thirty-One, Vice president and gen-

eral manager of the Radio Corporation of

America. Samoff and Armstrong were almost

exactly of an age; Armstrong was the elder by

two months.　l

Samoff’s secretary was a tall girl from Merri-

mac, Massachusetts, named Esther Marion Mac-

Innis. One didn’t get to be Mr. Samo任,s secretary

by looks and charm alone: Miss MacInnis was

also inte11igent. Amstrong wa§ in Samo任,s o鯖ce

a good deal, discussing patents and the like, and

he was no more immune than other young men.

His manner of courting her was in the spirit

Of the Scott Fitzgera量d era. Armstrong had re-

tumed from a European vacation with a Hispano-

Suiza, in which he took her for a ride on the

Long Island Motor Parkway, a Private tdl road

financed by W. K. Vanderbilt which in one

respect was the precursor of modem tumpikes

-it had no grade crossings. The road wa§ forty-

five miles Iong and an able driver would make

it in forty-five minutes or les§・ According to Miss

MacInnis at one moment on this ride the speed-

Ometer read lOO mph.

Another incident in the courtship reflected

Amstrong’s continuing impulse to risk his neck.

Early in 1923 the Radio Corporation of America

WaS ereCting its first broadcasting stations in New

York City, On West Forty-SeCOnd Street, OPPOSite

Bryant Park・ The building’Which bore the

name of the Aeolian pianola company, WaS OVer

twenty stories high, and there were two one-

hundred-foot towers on the roof to support the

antennas. Each tower was surmounted by a

CrOSSarm On Which a man could walk; in the

middle, about節teen feet higher, there was a

ball of strap iron symbolizing, SOmeWhat feebly,

the world. Armstrong liked to come up to the

Station and climb alI the way to the ball of

the north tower, but Sarno鱈had written him a

Sharp letter te11ing him to stop. By way of

retort, Armstrong appeared at the formal recep-

tion which marked the opening of the station

and (While Samo紐was Qfficiating as impresario

in the studio§ On the sixth組oor) went up to

the roof, Climbed the north tower, and stood

On the bal1 350 feet above Forty-third Street

While a photographer took組ashlight pictures

from the crossarm. According to some eyewit-

nesses, Arm§trOng did a handstand on the ball.

He had not had a drop to drink.

Armstrong §ent a Set Of prints to Miss MacInnis

and Mr. Sarno任, and the next time Armstrong

Came tO Aeolian Hall the engineer-in-Charge had

the painful duty of infoming the inventor of
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the regenerative circuit and the superheterodyne

that he was pe7YOna "On gγata・

In a few months, however, Samo任forgave

him. Nobody, eXCePt Perhaps Dr`　de Fore§t,

COuld stay mad at Armstrong very long. Nobody

wanted to and besides, it wasn’t safe; With a

man who tumed the industry upside down at

least once a decade, it was well to be on speak-

ing terms・

Miss MacInnis also remained on speaking

terms with Armstrong; She married him on

December l, 1923. While the bride・tO-be waited

in Merrimac, the bridegroom started out from

New York in the Hispano-Suiza, PaCed by his

friend George E. Burghard in a DeLage. A few

miles out of New York the DeLage broke down.

Armstrong and Burghard took the carburetor

apart four times. At 2:00 Å・M" they were on the

Out§kirts of New Haven and further progress

became impossible.

It wa§ a COld, drizzly night. The two eminent

technicians in their　$15,000　vehides did not

have a tow rope between them. Armstrong

drove into New Haven, Obtained a rope’and

towed Burghard into Hartford, Where they ar-

rived at 6:00 A.M. The DeLage had to be towed

to the Bosch plant in Springfield for a new

magneto. The next day, in Worcester, the bat-

tery fell out. Eventually Armstrong and Burg"

hard reached Merrimac’the marriage was solem-

nized’and the couple fled south in the Hispano-

Suiza.

HOW　冒O INVENT

T ‡霊宝議書霊書誌霊宝
icans’eVen mOre than other peoples’live by

invention-``We live by obsolescence’,, as Samo仕

PutS it-yet mOSt Of us haven’t the faintest idea

Of how the thing is done.

In Armstrong,s case’One factor was humility..

He was always ready to leam from others. He

WOuld patiently question the most uninspired

engineer to elicit what little the man knew;

in retum’With equal patience’he would give

as much of his own understanding as the other

COuId absorb. In technical debate, When he felt

Credit for what he had done was being taken

from him’he could be harsh and even cruel;

the way in which he tore de Forest apart at

meetings of the Institute of Radio Engineers

is still vivid in the memories of tho§e Who wiト

nessed it, forty years ago. But that was in the

heat of battle andrde Forest wa§ equal]y harsh

toward Amstrong; WOrSe’he was patronizing・

HERO AS INVENTOR

Armstrong’s∴SeCOnd great characteristic was

Skepticism. He believed with Professor Arendt

that “it isn’t all in the books.’’ He never tired

Of quoting-Or quOting his version of-the Josh

Billings∴Saying, `’It is better not to know so

much than to know so many things that ain’t

SO.’’When he started on a project he went over

everything that had been done before to make

Sure it zt/a∫ SO. Educated in mathematics, Arm-

Strong distrusted mathematica量formulation§; he

had seen how often’through erroneous as§umP-

tions, they made things seem impossible which

Were aCtually pos§ible. He invented by obser-

Vation, instrumentation, hunches, intuition, and

reasoning. And he passed over nothing. ``Li§ten,

look, and measure’’is one colleague’s summing

up of his technique.

And then’he沈ought・ He thought long and

ha重d.

think i豊
Of us, mOSt Of the time, do not

S Way; We live in a fog of self-induced

reverie. Armstrong could not have been entirely

devoid of thi§ aimless’reStful activity, but hi§

mental processes were abnorma11y purposive.

Watching him with a radio circuit spread out

On a laboratory table, Or just talking with him,

you felt the intensity’the preo∝uPation’thc

dogged resolution, the overevaluation-for who

Can do good work unless he is convinced it is

more important than it actually is?

Not all of Armstrong,s inventions were success-

ful. One was a total failure and another, the

SuPer-regenerative circuit (1922), 4id not bear

Out the high hopes of its inception. Its selec-

tivity was poor’and the superheterodyne drove

it out; the most important e価ect of super・

regeneration was to make Armstrong rich. When

first revealed, its performance was spectacular’

its weaknesses less apparent. RCA bought the

Patent for $200,000 and 60,000 shares of RCA
StoCk’ and later Armstrong received another

30,000 shares for helping’amOng Other engmeer-

mg Services’tO adapt the superhet for mass

PrOduction. He thus became’and for years

remained, the ]argest stockhoIder in the Radio

Corporation of America.

T H E bitter legal controversies of techmlogy

are not occasioned by mere greed or vainglory.

Such factors play a part, but there are also

honest di鱈erences as to who did what. Nobody

invents by himseIf. Every inventor stands on

the shouIders of his predecessors’and they stand

On the shouIders of earlier investigators, and so

On back through history.

Every inventor is also dependent on his con・

temporaries. An art progresses through the
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e徹)rtS, in each generation, Of a few major orig・

inators, Perhaps∴SOme hundreds of second-rate

Originators, and thousands on thousands of run-

Of・the-mill engineers and technicians who do the

common labor. In the realm of ideas the ratio

is about the same. For every good idea’there

are a hundred bad ones; for every new idea, a

hundred old ones. The mistakes and failures

are necessary to dear the ground.

Then, aS Pupin said言nventions are always

Partly luck. There comes a time when an inven・

tion becomes possible, and at that stage there

are usually more than one pair of hands reach-

ing for it. It is not necessarily the most scholarly

Or mOSt deserving investigator who grasps it first.

TH E PATENT WARS

T呈E。霊n‡窪等諾崇言霊
a11 this confusion. In a patent conflict the

Parties-SOmetimes there are more than two-

may all have ethically va量id positions. They all

made the invention and they may have made

it in substantially the same way and at about

the same time. Yet’by reason of §Ome Slight

Priority’Or Verbal dexterity in the description

Of what is claimed, Or Purely legal technical-

ities’One inventor may be doomed to depriva-

tion while another reaps the reward both in

fame and money. It is no wonder that at times

the in-fighting gets dirty.

Not one of Amstrong’s inventions was entire量y

his own in the sense that his authorship was

never challenged. Eventually he lo§t the regen-

erative circuit in a heartbreaking decision in

Which the engmeermg PrOfession lined u主) almost

SOIidly behind him but the Supreme Court ruled

that de Forest was the legal inventor"　The

SuPerheterodyne patent was successfully chal・

lenged in the United States by Lucien Levy, a

French inventor’although the French gave Am-

StrOng a Patent and none to Levy. Frequency

modulation Armstrong never daimed as entirely

his own; aS he said’the idea had been kicking

around for years’but nobody did anything with

it except to prove’by beautiful mathematical

analysis’that it was no good.

Alfred McCormack, a brawny, SaPient Wall

Street lawyer who became Armstrong,s attomey

in 1928’remarked that Amstrong,s inventions

Were aCCePted by acclamation rather than by

litigation. The acc]amation came to him not

because he was the only one who had the ideas

nor because he wa§ the only one who could

make them work-but because he was one of the

MAGAZINE

PreCious few who had ideas, made them work,

demonstrated with pellucid darity how they

WOrked, knew what was the next thing to do,

and went ahead and did it.

The regenerative litigation began in 1915

Wi血patent “interferences’’between Armstrong,

Irving Langmuir of the General Electric Co血

Pany, a German named Meissner, and de Forest.
An ’`interference,, is the Patent O億ce proceed-

ing for determining priority among cIaimants

Who have all made the same invention. Arm-

StrOng beat out Langmuir by six months’Meiss-

ner by two. From 1922 to 1934 de Forest and

Armstrong altemated as the legal inventors. The

CaSe Went uP tO the Supreme Court not once,

but twice. The animosities it aroused bordered

at times on physical violence, and of verbal

Violence there was no end.

De Forest tells in his autobiography how

Pupin’Whom he had regarded as a ``kindly

friend;’ burst into a hall at the Bureau of

Standards in Washington where de Forest was

glVmg a demonstration of血e oscillating tube,

bellowing’=What right have you to have that

there? That thing is not yours! That belongs

to Armstrong!’’ And when de Forest read a

PaPer On the audion and its evolution at the

Franklin Institute irl Philadelphia in 1920, Arm-

StrOng himself was ordered by the chairman to

Sit down when he declared that he himself was

the inventor of the feedback circuit, and that

all de Forest had invented was the audion.

In 1928 the Supreme Court, Without reviewing

the evidence, decided for de Forest on points

Of law. Armstrong was severely shaken. After

a few days he got in touch with an engineer-

friend and asked him to review the voluminous

Printed record and tell him who was the inven-

tor-he or de Forest. A week later his friend

informed Armstrong’OVer the telephone’that

he was indeed the inventor from a technoIogical

Standpoint, but that it might prove impossible

ever to sustain his claim in a court of ]aw. He

then urged Armstrong to try to forget the experi・

ence, bitter as it wa§.

``You sti量l have the mind with `which you

invented the damn thing’タ, he said. “If any-

thing’it’s better than it wa§・ You can甲ake

Other inventions just as important.,, There was

a pause, then Amstrong’§ VOice came over the

line in a tone of quiet despair.¥ =There’ll never

be another oscillating audion’,, he said.

Others gave Armstrong the §ame advice. ``We

all know you invented the regenerative

Burghard told him. ``All血e engineers 慧講
What do you care what血e courts say?,, But



諒

E. H. ARMSTRONG: THE HERO AS INVENTOR

Armstrong insisted on re-OPening the case. In of Armstrong,s’tells how he waited’StarVing’

the meantime the Radio Corporation had cre・　until after nine at Armstrong’s apartment where

ated its patent pool and possessed rights under he had been invited to dine’because Arm§trOng’

both the Am§trong and de Forest patents. RCA completely absorbed in the matter under dis-

had no fur血er interest in defending Armstrong cussion’forgot to take his guests in to dinner・

-rather the contrary-and withdrew its support・　But that was only one side of him. For every

Amstrong spent about $200,000 of his own story of how Armstrong didn’t mix・ there is

money carrying the case up to the Supreme another of how he did-and was a wamhearted

Court once more.　　　　　　　　　　　　　　and easy success at it. He would have enjoyed

This time the court reviewed the evidence but more of life if he could have invented a machine

made deductions from it which dumfounded for stretching time. He played a good game of

radio engineers. Pupin and other savants pro-　tenni§ until he wa§ PaSt Sixty and gave it up

tested in‾the newspapers and technical jouma重s,　Only when trouble with hi§ §houlder made it

pointing out the gross errors in the opinion impossible for him to serve overhand. He liked
written by Justice Cardozo. Nevertheless the to get o任once in a while to a night club, have

decision’although somewhat altered in its final a drink and a hamburger and watch people. In

formパtOOd in favor of de Fore§t. Armstrong middle life he loved the circus and musical

retumed to the Institute of Radio Engineers - COmedies.

its Medal of Honor, Which had been awarded A light drinker’ he liked drinking and

to him in 1917 for the invention.　　　　　　diIated in spirit with a few ounces of whisky.

But the directors voted unanimously to re"　Mrs. Armstrong says some of their happiest

award the medal to Armstrong’and in 1941 the hours came when he would review the day’s

Frank量in Institute awarded its medal to Arm-　WOrk with her, OVer Old-fashioneds. They had

§trOng for his inventions, induding the regen-　fewer guests im the later year§, but if Howard

erative circuit. In 194Z the American Institute became something of a recluse it was only be-

of Electrical Engineers awarded the Edison cause he attempted to do too much for one

Medal to Armstrong for the invention of the human being.

superheterodyne’the FM §yStem’and the regen.　His manner of operating an o鯖ce must have

erative circuit. De Forest was awarded the aPPalled his wife. Howard had Professor Pupin’§

Edison Medal in 1946 for the invention of the old o債ce at Columbia but did not use it much.

audion.　　　　　　　　　　　　　　　　　　His principal o缶ce was in their twelve・rOO恥

Schiller’being asked by some fooI which was five-bath apartment in River House’OVerlooking

the greater poet, he or Goethe, rePlied com-　the East River. A secretary would come down

placently’・・You can thank God for both of us.”　three or four times a week to take dictation.

American techno工ogy and industry, and indeed In another room’Cluttered up with radio equip-

the whole world, Can thank God for both Arm-　ment and packing cases and wires runnmg m

strong and de Forest, but in the eyes of engi-　eVery direction’Thomas J. Styles’an Old friend

neers Arm§trOng invented the oscillating audion. Of Howard’s who had been a banker’tOck care

And Armstrong was right: there never was an-　Of accounts’PaymentS’taXe§, and the like.

other invention of such far-reaChing economic In the library Howard sat on an old lounge

and industrial importance, and of such sheer chair’Su調Ounded by telephones’ a Duncan

technoIogicaI beauty’in his lifetime. There was Phyfe sofa・ and three tea table§ On Which he

to be FM, but it was not the same.　　　　　pi重ed the mo§t important correspondence and

documents. Eight more tea tables and some

chairs formed a kind of outer orbit. He would
I‘IFE WITH HOWAR。　pile the day・§ mail on the組oor, OPen it himself’

I誓書i豊諾:慧藍器r蒜　#0,:謀霊eこ霊蒜議書
those years with a genius-§he did not use the between local and long-distance calls.

term but Howard tua∫ a genius-it had not He was scrupulously’almost morbidly’honest.

always beenea§y. Heworked at aIl hours. Some・ It is even harder for a man亡O be a hero to his

times he would go to bed early, Sleep for a while’ lawyer血an to his valet’but McComack speaks

then get up and work. §ome one who量iked and of Arm§trOng,s ``terrific integrity,, and says he

admired him complained that he could talk of never overstated a §Cientific point, eVen When

nothing but radio. Professor Alan Hazeltine, an・ aCCuraCy WOuld confu§e the courts and po§Sibly

other prominent radio inventor and an admirer resu量t in the loss of the case. He loathed the

l
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PSeudo・SCientific pap which is fed to j中ges in

Patent CaSeS and never conc∝ted any of it him-

Self. ``He was capable of kidding himself in

Other matters like the rest of us’タ, says McCor-

mack, “but never in science.”

Armstrong might be bullheaded or at times

naive’but it was impossible to imagine him

Performing a mean-SPirited act. His friend
C. R. Runyan, Jr., Who lived near the Armstrongs

in Yonkers and knew him from boyhood, de-

SCribes him as ’`the damndest, mOSt generOuS man

you ever saw.’’On a pICnlC Or CamPmg eXPedi-

tion he was always the one who carried the

heaviest box, SaW that everyone else was∴COm-

fortable, and did most of the work.

Under a protective crust of retlCenCe, he was

extremely sentimental. He kept the Hispano-

Suiza in storage and alway§ intended to recon-

dition it. When the Aeolian Hall tovyers were

tom down he bought the strap iron ball from

the wreckers. In 1930 he bought for針OO an

Old shed at Babylon, Long Island, Which had

housed the first American Marconi marine sta-

tion in 1902・ He presented the shack to the

RdA station at Rocky Point to be set up and

PreServed.

FM: THE TI冒ANS CLASH

I誓書嵩謹呈:諾t喜怒霊宝
it deserves to be. In FM Armstrong conquered

nature, but the obstacles raised by men were

too much for him. FM was unlike any of his

earlier inventions. It invoIved not only the

creation of a new iorm of radio communication

but an e任ort to divert a complex industry with

a large capital investment into a new channel.

The original motive for developing FM was

to eliminate natural §tatic, the bane of radio

COmmunication. Every inventive radio engineer

had tried to lick it and it had licked them all.

Apparently nothing could be done. A distin-

guished mathematical physicist had said, “Static

like the poor, Will always be with us.’’ But

Armstrong was a man who never gave up・ The

e量imination of static was to be his monument.

Modulation is variation in some form that

makes possible the transmission of information・

In radio, the or心odox method of modulation

WaS tO Vary the power or amplitude while keep-

ing the frequency constant-AM, amPlitude mod・

uIation. There was no way of shutting out

Static with this technique, for static is itself a

form of amplitude modulation, PreSent On eVery

frequency. Arm§trOng’s solution was to tum
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the technique upside down; he kept the power

COnStant and varied the frequency-FM, fre-

quency modulation. The type of electro-mag-
netic wave thus produced is not found in nature.

As Armstrong worked it out’it largely elim-

inated man-made as we11 as natural (lightning)

Static’thus giving radio a silent background:

you could actualIy hear the proverbial pin drop.

But it made many exisdng transmitters and re-

ceivers obsolescent.

While’aS Samoff said’We live by obsolescence’

it is the task of the financial administrators to

balance obsolescence-Which invoIves Ioss of capi-

tal葛against the gains from new devices which

Can reaSOnably be expected to replace the capital

destroyed・ Thus the seeds of conflict are sown

between the independent engineer and the cor-

POrate administrator-in terms of the outstand-

ing personalities in this case: Armstrong versus

Sarno鯖

The Samo任-Armstrong alliance was one of the

most productive in the history of radio. That

they were able to work together for over twenty

years is a tribute to the good sense and adap-

tability of both. They were not only collabora-

tors but friends. After Sarno任was married in

1917 Armstrong came to the Sarno任s’house in

Mount Vernon so regularly, in the moming

before going to work, that the Samo任children

Called him “the co任ee man,’’because Armstrong,

dedining breakfast, WOuld always say, “All I

Want is a cup of co任ee.’’ Even after the reaI

break had begun, in 1935, Armstrong appeared

at the annual meeting of RCA and, When

Sarno任was under the usual fire of dissatisfied

StOCkholders, rOSe impulsively to his defense.
``I didn’t come here to make a speech,’’said

Amstrong. “I didn,t come here to get into a

row. I have been a stockholder 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 pu11ed this Company through during the

di鯖cu重t times of the General Electric, Westing-

hollSe, RCA mixup with the govemment was

its President, Mr. David Samoff. IApplause]

I think you would have been wiped out if it

hadn’t been for him. I know what I am talking

about. I tell you, I wou賞dn’t have his job for

$500,000 a year" I don’t agree with everything・

for I havc a row on with him now. I am going

to fight it through to the last ditch. I just

wanted to tdl you what you owe to Mr. Samo鯖・’’

Samo任wrote Amstrong the next day: ``Dou

less I have made many mistakes in my life bu

am glad to say they have not been in the quality



E. H. ARMSTRONG: THE HERO AS INVENTOR

Of the friends I seIected for reposing my faith.’’　could be achieved just as we11 on AM as on FM.

While he §tiII pays tribute to Armstrong’how-　The englneermg COntrOVerSies were loud’in-

ever, Samo任says that he grew d紐cu量t to deal voIved, and bitter.

With. ``And you know’,, he adds’信he liked to Amid the sound and the fury’this much was

fight.,, This is a half truth’and it is also half dear: Amstrong had rescued FM from oblivion

true of Samo任・ Neither went out of his way to and he was responsible’Singlehandedly’for in-

fight; men Of their caliber have too much regard ducing-SOme WOuld say forcing-the industry to

for e鯖ciency to engage in useless brawl§・ But recognize its advantages. He could and did rePrO-

neither are they backward in asserting their duce sound with a- fidelity and freedom from

rights. Once they are in combat’SuCh men fight disturbance previously unknown. The strength

with zest.　　　　　　　　　　　　　　　　　　of his patent position was something el§e agam:

it was possible that the systems not licensed under

THE basic patent op Armstrong,s system of fre-　his patents were legally in the dear. The only

quency modulation was granted in 1933. The daims he had were for the improvement he had
SyStem WaS further developed and the IRE paper’　aCtually e節ected’tO the extent that this proved

Which traditionally follows the culmination of a to be profitable-and’in the last analysi§, tO SuCh

major radio research project, WaS delivered in amounts as he could compel the industry to shell

New York City on November 6’1935. Up to out ifthe matterwere carried to the court§・

that time the system had required nearly ten In 1940 Samo任held out the hand of com-

years of experimentation and, aCCOrding `o one PrOmise. He o紐ered a million dollars for a license

estimate, SOme 50,000 measurements. Arm§trOng under the Armstrong FM patents. The license

WOrked on it ]ike a man possessed’SeVen days was to be non.royalty paying: a million dollars

a week’hoIidays included; SOme yearS he took in a Iump sum, and that was that. And indeed it

only Christmas o且　　　　　　　　　　　　　　WaS. Late in 1954’after Amstrong’s death’the

Late in 1933 Armstrong demonstrated the suit was settled for ``approximately紬,000,000.’’

equlPment for Samo任and was invited to move it Samo任, it has been §aid, likes to collect royal-

to the Empire State Tower’Where it was field-　ties’nOt tO Pay them. Naturally・ He was largely

tested for evaluation by RCA and NBC engineers responsible for the creation of the RCA patent

from June 1934 0n. The Armstrong and RCA POOI which, however onerous it may have been

groups did not see eye to eye and in October 1935　to some’brought order out of chaos and enabled

RCA infomed Amstrong that it needed the radio to go about its business instead of engagmg

Empire State space for its television research in endless’destructive litigation. But Armstrong

PrOject, Which had been carried on concurrently.　refused the offer. He already had royalty-Paymg

In no pleasant mood, Armstrong moved out his licensee§; and he was determined to keep control’

gear’SOId a hefty block of RCA stock‘, and in this time’in his own hands.

January 1936 applied to the Federal Communi-

Cations Commission for a construction permit for THIS was a new Armstrong. A lifelong Re-

an experimental station of his own’tO be located publican’a reVOlutionist only in technoIogy’in

On the Palisades at AIpine’OPPOSite his old home politics he was one of the most conservative of

in Yonkers. The FCC・ after some boggling’, men. But in thi§ instance Amstrong was buck-

granted him the permit; by the summer of 1938　ing the economic and political system which

he had a four-hundred-foot tower of his own to places the interest of the financier before that of

CIimb.　　　　　　　　　　　　　　　　　　the inventor. Amstrong was trying to act like

When Armstronggot into a real hassle you had one of those eighteenth- Or nineteenth-Century

to be for or against him; the middle ground industrialis高nventors who’before big business

quickly became untenable. The industry wa§　WaS dreamed of, Started their own industries jn

SPlit wide open. General Electric’Westinghouse,　an atmOSPhere of total freedom鵜freedom from

Zenith’and Stromberg-Carlson lined up with either govemmental interference or/ the network

Armstrong and became his licensees. RCA,　Ofexisting financial and corporate interests.

Philco, Crosley, Emerson’and other large pro-　　First Armstrong had to hack hi§ Way血rough

ducers manufactured FM receivers without ben-　the electronic jungle. This he did with his o]d-

efit of Armstrong licenses. Armstrong and his time brilliance; Only a man who felt and sensed

Partisans contended that these receivers were and lived circuit§ COuld have brought FM into

豊葦詰霊葦慧器‡t葦誓言誓書詩語書誌豊器J
just a matter of high-fidelity reproduction which interests-Which includes, of course, nOt Only.
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PrOPerty interests but habit, inertia, and all kinds

Of psychoIogical factors resisting change. He was

making some headway against that when the

govemment forbade the manufacture of TV and
FM broadcast equipment during the war period.

TV was not yet commercialized, but FM was,

and the four-year §tandstill hurt. Immediately

after the war the FCC (On teChnical advice which

Amstrong called高Iegerdemain,タand村engineer-

i11g Skulduggery’’) uprooted FM from the 40-52

megacyde band and shifted it to 88-108 mega-

CyCles, just above the low TV band. With 500,000

FM receivers already in use, the forced move wa§

damaging. Then TV reached the commercia量

Stage and rocked FM back on its heels.

Armstrong spent more than a mi11ion of his

OWn mOney On the construction and operation of

the AIpine station and for twenty years most of

his own time went into FM. He had envisioned

thousands of FM transmitters on §OmeWhat the

§ame basis as Iocal newspapers, SO that every

COmmunity’Small as well as large’COuld formu-

late and express its views on the radio instead

Of relying on the nationwide networks for enter-

tainment and indoctrination. He did not submit

gracefully to the relegation of FM to what he
Called =an auxiliary and uncompensated service・・

Which merely duplicated the AM programs of

the chains.

In July 1948 he brought §uit against RCA and

NBC in the United States District Court in

Wilmington’Delaware’aSSerting in e債ect that

the defendant companies had conspired to dis-

COurage FM’had attempted to persuade the FCC

to allocate to it an inadequate number of usable

radio frequencies’and had illegally obstructed an

application of Armstrong,s in the Patent O航ce.

In 1953 and January 1954 he皿ed additional

Suits against numerous manufacturers of tele-

Vision and radio receiver§.

工　　　　　　　　　　　　　　　　　　　　　　TWI|,IGHT

N 1950 Amstrong wa§ Sixty years old. Meas-

ured by deeds’he had lived much longer. He

did, in fact’look ten year§ 01der than he was.

Invention・ and §Cientific investigation in gen・

eral, is as tough a way of life as can well be

imagined. Menta量and emotional breakdown is

One Of its occupational hazard§. Lawrence S.

Kubie’the psychiatrist, Writing in the Ameγican

Scien幽for January 1954, reminds young scien-

tists that for every successful piece of research

there are hundreds which prove only that some-

thing is 730t SO. ``A scientist may dig with ski11,

COurage, energy, and intelligence just a few feet
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from a rich vein ‥ ・ but always un§uCCeSSfu11y.,,

Or he may be brilliantly successful, aS Armstrong

WaS’and still the fate of which Kubie wams may

overtake him.

By the summer of 1953’the suits against RCA

and NBC had dragged on for five years. The pre-

trial testimony ran into volumes"　Armstrong

WaS SPending most of his time on this litigation.

During the war years and after, he had been

engaged in dassified radar work, and toward the

end, an aPParatuS uSed to pick up impulses

reflected from the moon was built under his

direction. He was dangerously overtaxed.

Mrs. Armstrong tried to persuade him to taper

O鱒i Beyond a certain point devotion to a cause,

however admirable, enterS the realm of path-

OIogy. Mrs. Armstrong felt that Howard had

reached that point. Howard, however, WaS nOt

convinced.

On Sunday moming, January 31, 1954, forty-

One year§ tO the day from the legal date of inven-

tion of the regenerative circuit, Amstrong tele-

Phoned Burghard at about nine o’dock. Burg-

hard’s wife had been ill and Armstrong called to

inquire about her condition. Burghard was leav-

ing the house and the conversation was brief. It

made no particular impression on Burghard;

Armstrong sounded perfectly normal. During the

day there were three servants at the Amstrong

apartment; they left shortly after preparing his

lunch. Mrs. Armstrong was in Connecticut. After

about one o’dock he was alone.

Sometime during the evening or night of Jan-

uary 3l’Armstrong wrote a love letter to his

Wife’in pencil on two sheets of ye11ow paper.

Then he put on his hat・ OVerCOat, and gloves and

jumped out of the thirteenth-StOry Window. He
fell to the third-floor terrace. No one heard him.

The man who had done more than any other

to increase the clamor of the world departed

from it without a sound.

What words’What prayers, What music could

have availed him more? Perhaps if there were

a specia=iturgy for the inventor言t could say

that he creates the future out of the ideas left by

the dead and the dying’induding himself. Then,

except by specialists′ his name is forgotten. Arm-

StrOng’s is the common fate; eyen nOW’Only engi一

芸語義霊等荒言霊蕊。呈‡
and if one measure of a life is this capacity to

bridge time’the span of hi§ life was high and

重ong・

Armstrong lay dead on the terrace. The sun

rose a few minutes after seven. At ten o,dock

they found him.


