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THE NEW JERSEY COAST SECTION/CHAPTER OFFICERS

1983-1984

SECTION

Chairperson: Dave Usechak
Vice Chairperson: Mike McMahon
Secretary: David Gunderson
Treasurer: Derek Morris

SECTION STAFF

M. Hashern Sherif Membership Chairman
J. Scott Linnell Asst. Secretary
R. Baechle Awards Chairman
Debbie Berberian "Scanner" Editor
Seymour Krevsky Centennial Journal Editor
Dr. Gabriel Novick Monmouth College Liaison
Marl Campanella Student Activity Chairman
Don Heirman JR Past Section Chairman
Joseph A. Keilin SR Past Section Chairman

AES (AEROSPACE AND ELECTRONIC SYSTEMS) CHAPTER

Chairperson: Ed Kardauskas
Vice Chairperson: John F. Van Savage
Secretary: Hayden Evans
Treasurer: George Hessel

COMMUNICATION CHAPTER

Chairperson: Pat Trischitta
Vice Chairperson: John Domiter
Secretary: Elliot Liebman
Treasurer: Carol Armitage

COMPUTER CHAPTER

Cur. -- t Chairman: Nicholas Larocca
Secretary: Satya Chakrabarti

CS/CSS (CONTROL SYSTEMS/CIRCUITS AND SYSTEMS) CHAPTER

Chairperson: Shah Shakoohi
Vice Chairperson: Paul Fleischer
Secretary: Santanu Basu
Treasurer: David Lin
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EMC/VT (ELECTROMAGNETIC COMPATIBILITY/ VEHICULAR TECHNOLOGY) "

CHAPTER

Chairperson: Seymour Krevsky
Vice Chairperson: Charles Joly
Secretary/Treasurer: John Mumbauer

MIT/ED/QEA (MICROWAVE THEORY AND TECHNIQUES/ELECTRON

DEVICES/QUANTUM ELECTRONICS AND APPLICATIONS) CHAPTER

Chairperson: Russell A. Gilson -

Vice Chairperson: Nell J. Wilson
Secretary/Treasurer: John L. Zyskind

As expected, unfortunate omissions occurred. Please supplement your journal as

follows:

1. Page 5a: J. R. Baechle, Awards Dinner Chairman

Kwang Soo Park, Awards Chairman

Mike McMahon, Education Chairman

Mostafa Sherier, Membership Chairman

Linda Feng, Professional Activities Chairperson
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FROM THE CHAIRMAN

DAVID USECHAK

// IA

May 13, 1984 marks the centennial of the founding of the world's largest engineering
and scientific society. That event, the founding of the IEEE under the original name of
AIEE, signaled the emergence of electrical engineering as a recognized profession.

In celebration of the 100th anniversary of the Institute, the New Jersey Coast
Section has prepared this journal which delineates the past 100 years in the Section. This
journal contains discussions of significant outstanding achievements within the Section by
the various companies and government agencies. In addition to the Section's most
significant technological accomplishments, the reader will find a list of the Section IEEE
Fellows, major award winners and past Section officers who have made valuable
contributions to the electrical and electronics engineering profession.

As part of its 100th anniversary celebration the IEEE will award centennial medals
to persons who have been selected as having made outstanding contributions in their
respective areas of activity. The individuals who were selected by the NJ Coast Section
and are recipients of the centennial medal are presented along with a short description of
their individual accomplishments.

On behalf of the NJ Coast Section I want to congratulate all the engineers and
scientists who have made the 100 years so very exciting and we all are looking forward to
many more years of accomplishments in the art of communications.
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SEYMOUR KREVSKY

FROM THE EDITOR

We thank ATT-Bell Laboratories of Short Hills and Holmdel, NJ, the U.S. Army
Communications Electronics Command (DRSEL-IO), Dr. Hans K. Ziegler, Dr. Douglas 0.
Reudink, Mr. Irving Reingold, Joseph Ryan, Mr. Robert Kulinyi and the MITRE
Corporation for their courtesies, time and material contributions to this journal.

The ATT-Bell accomplishments noted herein are those of the Crawford Hill and
Holmdel Laboratories and specifically are germane to the NJ Coast Section's annals.

We owe a special thanks to our industrial supporters who helped make this journal
possible and to Ms. Nancy Cross of MITRE Corporation for her dedication at the word
processor.

More words here would not add to those golden statements presented by the IRE's
founder, Alfred N. Goldsmith nor to those given by Ian M. Ross, President of ATT-Bell
Laboratories nor those of that illustrious teller of chronicles, Dr. Harold A. Zahl.

Finally, to the current 2469 members of the NJ Coast Section - may your next 100
years be as fruitful!
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ALFRED N. Go DSM V "II

,4nne arv" E /itor

T3IHE LIFEF of a man or an organization has been aptly compared to the sequence of
lights and shades during one day on earth. In the early morning, long shadows lie to the West
as the sun nises. Then these shadows shorten as the day advances until no shadows are vjible
in the noonday blaze of light. And later, the shadows lengthen as the sunlight wanes, and twi-
light and night approach.

The Institute of Radio Engineers is fortunate in that it is still in its early morning amid the
slowly shortening shadows. Its career is young and promising. Its hopes and accomplishments, I
while great and inspiring, are as yet only partly fulfilled. It has the cheerful stimulus of still
being far even from the noon of its life, not to mention the evening.

Yet even at this early stage of the career of the Institute, an assessment of its accomplisnments
and an estimate of its future may be attempted. To this end, let us return in imagination to
19 1, the year of the Institute's formation. It was a very different world from that of today.
Knowledge of the communications and electronics field was limited. Vistas now cleIr were then
dim or obscure. Professional standing and cooperation were not at today's encouraging levels.
And the number of persons skilled in the electronics field was small indeed.

It was our privilege to be associated at that time with the other two founders of The Institute
of Radio Engineers. Great tribute should be paid to these farsighted pioneers. Robert H.

larriott, President of the Wireless Institute (one of the merged societies which formed our
Intitute of Radio Engineers) was ever resourceful, determined, questioning, and analytic. And
abve all, he was an indefatigable woiker and a th .ghtf. pianner. John V. L. Hogan was a
highly ;killed, inventive, and forceful pioneer. He was that rare combination: a man both
human in his reactions and humane in his instincts. Without the broad understanding and
generosity of these men, our Institute might never have come into being.

The )r1i1nal builders f the IRE were certainly no example of squatting on their hunkers.

I,



PROCAtF.ING(;S OF FIlE IRE Mtay

They were strong exponents of a much more logical creed that work conquers all. And work

the' did, over the pa.ing cars, and in the face of many obstacles.
Yet they were fortunate as the years went on in encountering an ever more favorable and

respetted environment. There were numerous fortuitous helpful events, and there were also
many planned and logical campaigns. The founders and their many associates were able to
function partly because of three major factors. One factor was the dependable and increasing
devotion and effort of the member.hip. It would be impossible to exaggerate the sacrifices and 4
labor which the membership readily gave the succession of officers of the Institute over the years.
The second factor was the continued and friendly cooperation of the communications and
electronics indutry. Industry fully understood the work of the Institute and enthusiastically
backed its efforts and expansion. And the third factor was the truly explosive growth of elec-
tronics, which provided an opportunity and a challenge which were gladly accepted and turned
to the advantage of the Institute. .\nd the Institute in turn contributed greatly to that expansion
over the years. Thus the membership, industry, and the expansion of the electronics field offered
the Institute its opportunities. Nor should it be forgotten that governments showed a clear
understanding of the worth of the activities of the Institute and encouraged their officials,
scientists, and engineers to affiliate with the Institute and to aid in its upbuilding. To all of these
forces recognition must be given and gratitude expressed.

Yet growth itself, fromr a numerical viewpoint, is not enough to ensure the basic success of
any. professional organization or learned society. It must retain its personality. It must maintain
its ideas and ideals. It must display continuing vitality. It must avoid entangling alliances or
deviations from its true purpose. Accordingly it became necessary for the IRE carefully to plan
its growth along statesmanlike lines to the end z:iat it would remain as youthful arid vigorous as
in its earliest days. It would be too lengthy a recital to go into the details of the appropriate
measures adopted by the Institute to accomplish its aims. Some of these measures have become
classic and have blazed the trail for other engineering organizations which have wisely seen fit
to adopt them. The IRE established its Sections to meet the needs of members in a city and its
environs. It established subsections to fulfill the needs of smaller numbers of members in
suburban sections or in smaller population centers. It coordinated the activities of Sections and
subsections over large territories through the formation of Regional administrations. It coordi-
nated Regional activities through National divisions or their equivalent.

-\nd, in addition to these "horizontal organizations," the Institute established vertical or-
zanizationms of all persons among its membership interested in a particular specialty. This led to

the formation of Professional Groups and of their local Chapters. Undoubtedly the end is not
tet. dditional ,ruanizatmons or administrations, and new forms of publication may in time be
needed to niL:, the ever-increasing desires of the membership. And, if the past is any index to
the future, the necessary statesmanship will be found to meet any current needs.

The IRE has carefully avoided such measures as would lead to its grounding on the shoals
of disaster which often lie in the path of learned societies as they expand toward maturity. These
pitfalls include insufficient interest in the organization by the individual member, of local geo-
graphic groups of members, of larger or regional groups of members, and of members imbued
with a sense of the national dignity of their compatriot members. Also avoided was the develop-
ment of insufficient interest resulting from the diverse activities of individual members of the
Institute-a situation which was well met by the Professional Groups. More broadly, the Insti-
tute has also avoided the dan'ers of involvement with political, sectional, partisan, commercial,
or personal viewpoints and activities which were not of a definitely engineering and scientific
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nature. It is easy tor a learned society to torget its ba.-ic purpuse of a search for truth, or fr an
engineering institute to forget that the practice of its profession for the benefit of humant\ :- it-'
basic aim. Ilne membership of the IRE may be proud in reviewing the past of the Institute and
noting its complete detachment from purposes alien to its basic aims.

However, the Institute has not established itself in a guarded ivory tower and withou
contact or collaboration with others. One of its aims is continued cooperation and even coord -

nated activity or a suitable degree of integration with other engineenng and scientific organila
tions. Wherever the IRE could help in the organization, operation, or publication actiVitic- of
conventions, conferences, or symposia in collaboration with other engineering societies of stand-
ing, it has done so unhesitatingly and, at times, with considerable sacrifice. since the esta!,F-h

ment of the IRE Professional Groups, this type of cooperation has been greatly broadened. i r
fact, the roster of joint meetings or the like in which the IRE is engaged is almost startlin2 in

its dimensions.
One very important aspect of The Institute of Radio Engineers is its international naturt.

prescribed by its charter and consistently urricd out in its activities. It has been said that scien~c
knows no country and that truth is universal. Such fields as communication, and electronic, arc
peculiarly adapted to the application of such doctrines, to the utmost practical limits.

Speaking more lightly, the techniques of communications and electronics might even make

it logical that the scope of the IRE should ultimately become cosmic. We might look forward
to the establishment of lunar and planetary Regions and Sections of the Institute in due course.
And after that, who knows? But who would dare place finite limitations on the activities and
studies which reach outward with the speed of light toward the infinite?

It may not be amiss also to emphasize that The Institute of Radio Engineers has sought
and achieved a unique form of leadership in its dedicated field. In the world there are indeed
many types of leadership. Some men, political parties, or nations maintain important positions
of power or influence by brute force and iron discipline. Some organizations hold their eminence
through guile, subtle persuasion, empty promises, or deceptive practices. But The Institute of
Radio Engineers, the mental child and professional expression of its membership, holds its
leadership only by service and accomplishment. Its sole aim is ever to give more to humanity
and to its members. Its accomplishments require little recital or egotistical praise. They speak
for themselves, and win hearty approval of all candid observers.

Thus the Institute will remain as a symbol of an epoch-the age of the approaching welfare,
comfort, and health of every man on earth, and of man's conquest of space. And so, in the spirit
of selfless aspirations to serve the interests of the people of the world and to express the best
professional aims and accomplishments of its membership, The Institute of Radio Engineers
looks forward through the decades and centuries toward ever wider, more useful, and more
enlightening accomplishments.

13



Centennial perspective :

Once again, It will be the proaucto i me engineer ano mne scien-
by Ian M. Ross tIst that will make these goals achievable. Continuing advances
The IEEE celebrates its Centen- In microelectronics and photonics are beginning to make such
nial in a world that has become Information Age goals economically and technically feasible.
much smaller In the last 100 Today we can put more than a half-million components on a fin-
years. But the technological gernail-size chip. And the equivalent cost of a transistor Is less 4
revolution responsible for this 7 than one-hundredth of a cent-a thousandfold cheaper than
change has only begun. the cost of a quality transistor 20 years ago. There Is no question

Advances in telecommunica- that we will soon surpass a million components on a chip and4
tions have altered society's no- ultimately reach 100 million. Even a billion-component chip may
tions of time and space forever. be a physical possibility within a few decades.
In 1884, those without service These advances, coupled with the enormous transmission
from the fledgling telephone power of iightwave communications, promise to add a new
company were quite willing to dimension to human communications and the expansion and
accept overnight delivery of a transfer of knowledge. Both the rate at which Information can
telegram, while today we drum be sent through light-guide fibers and the distance the informa.
our fingers impatientiywhen fac- tion can travel without amplification have increased dramati-
ed with a brief delay in getting a cally. In fact, the product of rate and distance Is doubling
dial tone. In 1884. a New Yorker yearly-and probably will continue for the rest of the decade.
could telephone Boston but could not yet call Philadelphia, As a result of such advances, the benefits to education,
whereas today we can dial directly from New York to Tokyo as medicine, business, and science of a world girded by the most

easily as from Manhattan to Brooklyn. up-to-date, rapid, and sophisticated communications and Infor!
This remarkable progress has been driven by technology, by mation-management systems are Innumerable. Certainly they

the work of dedicated scientists and engineers. Much credit will have a profound Influence on political, economic, and
accrues to the contributions of electrical and electronics social activity. They will just as certainly change society In ways

the creators and architects of a worldwide system of instan- on faith, not sure where It will lead, but ready to control It,
taneous telecommunications, change It, or adapt It so that the outcome is favorable.

In the last 100 years, we have come very close to realizing a Bringing a new dimension to International communications
dream that AT&T's founders had of connecting every city and will be vital to this era. It will also present a new challenge to the
town in the United States with the rest of the 'known world." engineering profession, perhaps the greatest ever con-
Given the state of electrical communications technology then, fronted-that of designing an International system of fully
that was arather ambitious goal- some might say abrazen one. compatible networks. To accomplish this, global standards
But the goal setters had faith that the intelligence, competence, must be set. Unfortunately, standards can be used as barriers,
and drive of the professional engineer would overcome the perhaps providing some initial advantages but inhibiting real
obstacles. technological and economic progress. All nations should take

Now that universal telephone service has been achieved in an enlightened and positive approach toward achieving a
this and many other nations, we must set our goals even higher. balance between competition and cooperation in advancing
We must plan and work toward those capabilities that will make teecommuntc3taons.
data and video communication as available and usable as We must also work to maintain an open exchange of scien-
telephone communioation. tif ic and technological Information. In view of the Increasing

In doing so, we wil t :'9fine the communications Industry and convergence of communication and information management
Its requirements. We must not only transmit enormous amounts In a highly competitive and politically frag.ented world, this Is
ofinformation rapidy, butprocess andpresent Inamannerthat going to be a major challenge for us all.
makes it most useful for people. Also, we must devise the hard- Those of us In the electrical and electronics engineering pro-
ware and software to make computers more responsive to fession are ultimately the stewards of the Information Age. We
humans. We must, for example, develop computers that under. must use our understanding of the technological issues and
stand oral Instructions with tolerance for Individual differences our Influence to ensure that the potential benefits of this era are
In pronunciation, syntax, and organization. Wemust use them to fully realized. We have come too far In these 100 years and done
free human Intelligence And talents to work at optimum Ievels. too well to fall short of that objective now.

Ian M. Ross is president of AT& Bell Laboratories and a
member of the IEEE Honorary Centennial Committ ee.
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IRE TRANSACTIONS ON MILITARY ELECTRONICS October

One Hundred Years of Service

HIIS issue of the IRF- lTRANSxCTio)Ns ON N11lit- the .tjijlic.itii of Lgr.ldiiatc(l toirie, ind have the( (Iti'i!

jT xRLic ovcsdvtdterl to thle 1'. S. capalilty bor wi~etiiil -'oiilat. (r for h~ril-liti,
Arni- Signial C orps in recognition of its centitil aipplicationt of Iolular \k~ptis But their propier him1k

anniversary of service to the nation. Selected art ides tiotllg ill coitihat prtsew one oif the gre.Ltest A ulilt i-

within these pages u~ill give the reader anl appreclat in iicatioiis-elctFollics chtallenges ill history . ( oii. iuer the
of sonme of the Corps' brilliant history ats well as its Ilecessarik lv ide dispersal of troops of both sides oil
approach to the solution of current scienitific problems, the bat tletfieldl \\ hell a sit uatioit arises that canil be ex-

This centennial anniversary brackets at hmzid red\ -ear ploi ted. comm ndiiers iust not on Iv get the fatts q ickl\ ,
segment of colorful and] fast-nioivi ng military history. It Mid ofteni fromt a dIistancie. as the sit uationt develops, but
has been at period of sintgular extensions of SCiettCe ats iMust be abtle to process anmd dissemtinate their de( Isioin
applied to the battlefield . Notable amcog themn have to all eleletits ilt a tilnii fashioll. A rapid and reliable
been advancees in all three essential elenments of military- battlelield-inforniation ptrocess, together with laist anid
operations: firepower, mobility, and commttunications. precise commtiand conitrol over uni ts widely dispersed

The history of progress in mtilitary electronics has ac ross tlte combat area, are iiidispentsable partnters to
been a history of cooperative enterprise. In at series otf future success in ground combat.
instances, advances by indlustry have applied directly Atioltg the key scienitific svstellis needed for thIe
to the battlefield; in others. inilitary tteed h:is sparked mtodernt arm, therefore, is onte of combat area surveil-
creative invention that led to wholly new produc-ts it lantee for iniformtat ion ott client%- itveinetit antd for the
indtustry. Throughout the cetntury, the progress of onle location oIf titliely targets this tmovemet tplresentts. Its
has extentded the progress of the other. Todlay, Such sstetl COlt-epts mid indueedl the developmtent of ttiatuy
joint effort, spaning all aspects of techniology-, lies at of its cootpontentts are well unduer \Wa),, spin ti1g al at rray
the base of our tnatiotnal military strettgth. of setnsorv- mnits intcluding radar, ittirareil. photographic,

While the Arny Signal Corps' 100th anitiversary visual, aconust ic, seisittic. raidiottietric and1( mteteoro-
marks a past period of progress, it also marks the eui- logical ulevices.
trance of the Corps into a future of far greater challenge. Artttv communiliicationis s\. 5tents servinig the dual1 tneeds
This future begins ili anl era w.hen at sintgle advanice in of "otiveitt ional or tnclear coimbat em phasize three char-
technology is exertintg more impact onl itilitary science acteristics to at greater idegree t han itt the pa1st: thle\-
thani anl\ other event in the history of warfare-the ,tlist providle a greatly Inicreased comn ticationis capac-

idevelopment adcontrol of u1Lclear reactiotns that i-ilit e iitair% tittit the\ itt sa raerdsacs
readlily he applied to battlefield weapotns. Their iniipact adl they iti list possess a high degree of sx.stetts ititer-

onl tactics. atid itt tun 01101 the sciences fit ted to their c')"lt ivit\ V.

support, is far-reachiitg. especially ill coimutticatiotts- To) stilIptrt these greater uiitmti-tti-lcrii-
electronics. We see versatile nuclear weapoits capablle of iteeils, .ill o f itt must piroibe iii to ex tendeilci ses of tile
dotmiinatitig the battlefield of the future aitd itntrodunci ng scietice, fot examiple. inito .pace vehicles for iotiiItitni -

the greatest firepower increase iii history, yet requiring cationts anid combat surveillain-e purposes. itesseter
a proportioitate increase in mobility for grouind i-ontbat. drones as ground-ulirected rela\ points. aiid ev-ei i Ito
As a result of the advances iii missile science, wve have the creation of artificial inospheres ats shutrt-ttmle coil-
a new artillery capable of unprecedented destruction at veyors of tiilitary iiitelligence. Added to these are per-
great ranges, with both sides in comtbat being capable haps a dozen more app~roaches toward ati inicrease ili
of ttassive blows delivered with great fiexibilitv. cotntniuni111catioiis capacity. As history repteats. their solu-

Preparedness in the nuclear field, however, does not tiotl will cottie through the jotitit imaginiatioti atid teauti-
necessarily forecast that all enigagements of the future work-of inidustrial antd service laboratories; anid avilii
will see the use of these weapons. Indeed. nmany types this solution will both strentgthen the national securit.,
of mtilitary operations may he coitducted without them. .mitd pay substantial dividends throuvh civilian aplplica.
The decisions as to these matters will be made at the Ltil to the nlation as a whole.
highest levels and will be based oii utatiotiial objectives [he Army Signal Corps joinis with its colleagues ott

and national policy, for the particular case in hatnd. Fhe the IRIE, itidustry, and lie oIther ilitarv services iii

plreplarationi for possible future comnbat, therefore, de- a tacking the scientific probletms of ittilitary elect rotics.
intuiids dlevelopmnent of a state ol reatdiness coveriniza It is the Corps' prowil hope that its se-ondu ucnitiiry of

\\nIde variety of si tuationis antd circ-tuistances. existentce will provide even tzreLter opport ii nities for

littred to stuch vareitig tactical situationts are the riuetthiatot
\rrtx 's itew orgaizatiotnal coniceptrs which are ke~ ei to I ,IA. I I.\1 t) \hi I )b I giixvN, Ct t,\ /. I-Jar
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Scanning the Issue

SPECIAL ISSUE ON TWO CENTURIES IN RETROSPECT

Matters in electrical science and engineering were not always adopted the strategy of inviting some leading electrical histo-
as they are now Our first sources, batteries and machines. had rians to write on topics that were in their field of special
to be conceived. systems had to be developed in which the interest and competence. Somewhat surprisingly, we found
sources could operate efficiently, and the ac-dc controversy that the resulting collection of papers revealed numerous
had to be resolved. The telephone Ava almost not invented, so linkages and a relatively broad coverage. From the editors'
eager were the entrepreneurs to expand the capabilities of the perspective, the papers in this issue provide a reasonably good
telegraph. summary of the current state of the field in electrical history,

Steinmetz, Kennelly, and Pupin had to carry on a lengthy showing both its strengths and weaknesses. We believe it
campaign of education in the pages of the AIEE Transactions, should not be surprising to find large gaps of knowledge when
that the "electricians" of the early days might improve their one considers the enormous disparity in the numbers of
abilities in mathematical understanding, in order to design and professionally trained historians and professional engineers,
build the components of the advancing and enlarging systems. and the even greater disparity of support of research in the
Analysis of the ac system did not arrive full-feathered-the sine two fields. This Special Issue should, therefore, be viewed as
wave was not a fortuitous result of the ac system, since Fou- more of a demonstration of needs and opportunities for
ner analysis was not a common skill of the early members of historical research than as a definitive work.
the profession. The intricacies of inductance had to be ex- The Editors are convinced that more effective communica-
plored -even the name "'reactance" was debated-and the use tion between humanists and engineers is possible and should
of complex algebra and i was long fought for before the be encouraged. Too often historians of technology seem to
proponents of the useful but unwieldy vector diagram were have communicated l.uinly with other historians, and engi-
overcome, neers with other engineers. Engineers traditionally have been

The hard work that went into the electrical field's early taught to be forward-looking and agents of change rather than
development should be a source of pride to those in the pro- to be contemplative, with pride and knowledge of their pro-
fession today. But to derive that sense of pride we must fessional heritage. Yet, as Lynn White pointed out in an essay
have knowledge of that early history. Thus we have the entitled "Engineers and the Making of a New Humanism," one
IEEE History Committee's mission to seek for and disseminate characteristic of a mature profession is a conscious apprecia-
historical knowledge, exemplified by this Special Bicentennial- tion of its history. That contemplative historian-engineers can
Year Issue, devoted to the general theme of the history of contribute to the writing of engineering history as well as to its
electrical science and engineering in the U.S. appreciation is demonstrated by a number of papers in this

However this Special Issue has not been executed in the issue. These engineers who are authors of these papers have
traditional anniversary-issue style and format. The issue profited from their privileged perspective as participants in the
represents, in fact. an unusual--if not unprecedented-ex- activities described, and their accounts are enriched by per-
pernment by an engineering journal in that over half the sonal reminiscences. The professional historians have demon-
papers are contributions from historians rather than from strated the value of seeking a variety of sources, including
engineers. That this experiment in intercultural collaboration unpublished manuscripts and oral interviews. Their contribu-
could be undertaken at all was the result of a singular conjunc- tions in this issue also show that historical "facts" are often
tion of circumstances and personalities that itself might some- difficult to ascertain and do not speak for themselves but
day be studied by historians, require informed interpretation.

In planning the issue, the Guest Editors made a deliberate Some recent events suggest that electrical history may be
decision to avoid the chimerical goal of a comprehensive approaching the "invisible college" status that seems always
coverage of every facet of electrical history, even in the to precede the emergence of a new scholarly discipline. Ses-
United States, over the past two hundred years. Instead, we sions on electrical history were held at the annual meetings

A A
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of the Society for the History of Technology (SHOT) in 1970, and electrical engineering in the western United States was I
1972 and 1974. The "Jovians," a group of members of SHOT established at the Bancroft Library of the University of

who share an interest and enthusiasm for electrical history, California. Berkeley, in 1973. The project coordinator at the

have held meetings during the SHOT convention each year Bancroft Library is A. L. Norberg, who has written a paper for

since 1971. A number of the Jovians have contributed to this this issue in which he has drawn on the collections of this

issue. An electrical history archive was established by the important project.

Smithsonian Institution in 1973, with some financial support Perhaps the most significant development for the future

by the IEEE Life Member Fund (LMF) arranged by the IEEE increase and diffusion of knowledge in electrical history is a

History Committee. An LMF grant also was instrumental in recently announced agreement between the IEEE History

the compilation and publication of a guide to manuscripts Committee and the Administrative Committee of the Educa-

relating to electrical history by the Smithsonian's Division of tion Group. This agreement provides for regular publication

Electricity in 1974. This was compiled by David Hounshell, of electrical history papers in the IEEE Transactions on Educa-

who is among the contributors to this issue. The LMF and tion and appointment of an Associate Editor for History. All

IEEE History Committee have also sponsored development of IEEE members who have or who would like to develop an

several slide presentations on electrical history and a forth- interest in the history of their profession and its founders are

coming directory of electrical museums and artifact collec- encouraged to join the Education Group and to contribute

tions. The artifact directory was compiled by Robert Belfield, manuscripts for consideration.

also a contributor to this issue. Both the directory and slide 1. D. RYDER

collections will be distributed by the Smithsonian Division of J. E. BRITTAIN

Electricity. An archive documenting the growth of physics Guest Editors
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CENTENNIAL AWARD WINNERS



IEEE REGION 1 AWARD

JOHN G. NORDAHL

Electrical Engineer/Manager-Retired
40 Riverside Avenue

Red Bank, NJ

An outstanding career in engineering management which he has extended well into
retirement by accepting voluntary and part-time assignmtmts to solve local and national
problems.

Nordahl holds a BS in EE from the University of Washington and did graduate work at
Columbia University. He is a member of Tau Beta Pi, is a licensed Professional
Engineer, and is a Senior Life Member of the IEEE.

Nordahl's career was with the Bell Telephone Laboratories from 19Z5 to 1968, where
developed radio transmitters managed a production group at Western Electric, and
directed aspects of the Nike Zeus anti-ICBM program. He was instrumental in selecting
and setting up the Nike Zeus test range on Kwajalein Island. Later he managed the
"Value Engineering" for this program, leading to outstanding cost savings.

Especially noteworthy have been his volunteer and part-time contributions,following his
retirement. He served as manager for the Federal Emergency Management Agency in
disaster areas and as a counselor for the Service Core of Retired Executives (SCORE) in
Monmouth County.



IEEE REGION 1 CENTENNIAL AWARD
and

NJ COAST SECTION CENTENNIAL AWARD

ii

%IAt IIN V. S C lN tit.. '

16,su.arch ' iiwrvis,,r

PRadio Phvsics tP 'sir(h I),.ttrtn. ,:it
Bell Lab, rat ,ri ,. , I l l ..

Outstanding record on contributin., tinl r- i , p1tl, it ,rb in the fiolds of

semiconductor devices and thin film (irn-tlts It im, r,,%.wov, milliniter-wave and optical

frequencies.

Long sorvice to the ILEE, in(ludiZ 1int rp I hit,r htirpersn MTT, El) & OFA,
NJ Coast Section IEEE, 1982/83. Initiator of tri- li.pt,r ne.,' held jointly with North

Jersey and Prince ton T r (froup (hipt,rs it ]h t -. trs I v.riotv. Initiated foundation of

the Swiss and Scandinavian IEEE-MIT Grotip (hapt er,.
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NJ COAST SECTION CENTENNIAL AWARD

IIL

ROBERT C. ECKENFELDER

Director of Engineering
Bendix Electric Power Division

Eatontown, NJ

A recognized authority in the application of solid-state circuit designs, Eckenfelder has
contributed to the development of scores of electric power systems used in both military
and commercial aircraft. He designed the first transistorized AC voltage regulator to be
used in aircraft; and managed a number of important electric power system programs for
such applications as the U.S. Air Force B5Z-G, Boeing 747, NASA's highly successful
Orbiting Astronomical Observatory, and the recent Gulfstream Aerospace GiMl. This
latter system is the latest state-of-the-art Variable Speed Constant Frequency (VSCF)
System, the first ever to be used in commercial/business jet aircraft.

Eckenfelder is a 1954 graduate of New York University, holding a B. S. in Engineering
Physics, and has attended graduate school at City College of New York. He holds a
number of patents in control systems and power conversion equipment. Of recent
significance is a patent entitled "Polyphase Transformer for a Variable Speed, Constant
Frequency System", co-invented with R. Kautz; and a patent entitled "DV/DT Circuit for

Use in DC Link Converters", co-invented with L. Bourgeault and R. Kautz.

A member of the IEEE, U. S. Navy League and the American Defense Preparedness
Association, Eckenfelder has served as a board member and engineering curricula advisor
at Monmouth College.
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NJ COAST CENTENNIAL AWARD

A. GARDNER FOX

Head, Radio Systems Research Department
Crawford Hill Laboratory

ATT-Bell Laboratories
Holmdel, NJ

FOR

Outstanding contributions to the Microwave Art including many microwave

advancements and authoring chapters in noteworthy texts such as George Southworth's

"Principles and Applications of Waveguide Transmission".

As head of the Radio System Research Department at the Crawford Hill Laboratory, he
generated many publications for the IEEE and earned 53 patents. He has received the
Microwave Career Award of the IEEE Quantum Electronics Society in 1978, the IEEE
Fellow Award in 1956 as well as the David Sarnoff Award in 1979.
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NJ COAST SECTION CENTENNIAL AWARD

/,

VASANT K. PRABHU

Distinguished Member of Technical Staff
Bell Laboratories

West Long Branch, NJ

FOR

Outstanding record on contributions and related publications in the fields of digital
modulation, phase shift keying systems and error rate analysis.

Service to the IEEE as NJ Coast Section Chairperson 1974-75 and Associate Editor of the
IEEE Transactions on Communications 1976-1979.
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NJ COAST SECTION CENTENNIAL AWARD

LUKE G. SCHIMPF

Retired, 1984; ATT-Bell Laboratories
West Long Branch, NJ

Over a career at Bell Labs which has spanned 4-1/2 decades, Luke Schimpf has
contributed significantly to a number of communication disciplines, notably radio paging,
telephone transmission and mobile telephone. From the battlefields of Africa (World War
H) to the radio research laboratory, Luke has never lost his inquisitiveness and his ability
to take a job from the idea stage to the working system. In particular, Luke is
recognized in the industry as a pioneer in the concept of radio paging which keeps
millions of subscribers within reach of their secretaries while away from the office.

An indication of the scope of Luke's contributions are his 13 patents and many papers,
principally in the field of mobile telephony.

As Luke nears 70 years of age, he continues to set an example for his younger colleagues
in dedication to the cause of efficient, economical and ubiquitious communication.
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NJ COAST SECTION CENTENNIAL AWARD

ROBERT W. WILSON

Head Radio Physics Research Department
Bell Laboratories

Holmdel, NJ

Discovered the microwave cosmic background radiation of 3K with the Echo/Telstar
hornreflector antenna stationed at Crawford Hill in Holmdel, NJ.

Wilson is one of the few Laureates who has continued working at the bench after
receiving the Nobel Prize in Physics in 1978. His experimental work has led to new
discoveries in the fields of star formation and giant molecular clouds in our Galaxy.
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NJ COAST SECTION CENTENNIAL AWARD

MARY N. YOUSSEF

Associate Professor, Department of Statistics
and Computer Information Systems
City University of New York, NY

1. Switching System Design - Youssef solved one of the most difficult and persistent
problems in the area of switching. She defined and developed optimal design rules
for interconnecting the outlets of a switching system to the serving trunks. These
rules are now implemented throughout the Bell System.

2. Forecasting Methods - She developed an interactive computer system for model
building and forecasting of telephone usage demand and formulated improved and
useful methods for projecting telecommunication requirements.

3. Performance Evaluation of Systems and Networks - Mary devised and implemented
numerous large scale simulators for evaluating system and network performance in
the Bell System. Her simulators are widely used by AT&T and the Operating
Companies. She also developed useful analytical methods for estimating the
carrying capacities and blocking probabilities of systems.

4. Teaching in Academia - Professor Youssef is highly respected and admired as a first
rate teacher and researcher by her faculty and students at the City University of
New York. In addition to her teaching responsibilities she conducts master thesis
seminars and supervises most of the graduate students in the Department.

5. Services to the IEEE - Dr. Youssef has served as a reviewer of technical papers for
IEEE sponsored conferences (National Telecommunication Conference, NTC, and
International Communication Conference, ITC). She gave a course on "Local Area
Networks" for the NJ Coast Section IEEE and the Group Chapters on Computers,
MTT, ED & QAE. This course was the best attended and presented lecture of the
whole 1982-83 seminar series sponsored by the IEEE Section and its Group Chapters.
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HIARALD Tr. FRI11S m'

o Morris N. I iebmann Memorial Award - 1939 -"

o IRE Medal of Honor - 1955

o Mervin J. KelIy Award - 1964

Moving Spirit of
the "Old" Holmdel

Early in 1920, before Bell Laboratories was formed, a young
man who had arrived in the United States a year earlier from
Denmark was sent by his employer, Western Electric, to work in
a small shac. in Elberon, New Jersey. His desk consisted of a
board over two packing cases and his job was to study and I
measure radio reception from ships.

From that day on, Harald Friis made a fair amount of history
in radio research. He, and later a group that worked under his
leadership, moved soon to a laboratory at nearby Cliffwood and
later to Holmdel. There, at the "old" Holmdel lab, long before
Bell Laboratories built a major installation in the same neigh-
borhood, Friis and his associates set the course of major
developments in radiotelephony, first in shortwave and later in
microwave systems.

Friis had no sooner set foot in Elberon than he devised
significant circuit improvements in the equipment he was to work
with there. A couple of years later he produced, on hurry-up
notice, the first superheterodyne broadcast radio receiver-the
forerunner, actually, of present-day sets. Then followed, in
succession, a receiver that would automatically compensate for
fading signals, a more directional antenna, and methods for
recording static and measuring shortwave signals as they faded.
It was an antenna designed by Friis that Karl Jansky was using
when he discovered the "star noise" that led to the science of
radio astronomy (see page 107). In a memoir Friis wrote years
later, after he had retired, he remarked, "Note that the inventions
always originated because of a definite need."

The rhombic antenna, designed by Friis and Edmond Bruce,



found worldwide use in shortwave radiotelephony, which could
hardly have been the same without it. Another system called MUSA
(Multiple Unit Steerable Antenna) was not practical for general
use but made it possible, in Friis' words, to unravel the phenomena
of shortwave transmission. As has also been pointed out,
electronically steerable antennas have recently become important
in ballistic missile defense systems.

Moving on from shortwaves to microwaves, Friis and another
associate, A. C. Beck, created the horn-reflector antenna now
seen everywhere on microwave relay towers; and the Holmdel
group as a whole investigated all aspects of microwave systems.
By the time World War II started, in fact, they were quite prepared
to go ahead with microwave transmission, for which the major
components were by that time available. So it was that in 1947,
soon after the war ended, AT&T was able to place the first
experimental microwave relay system in operation.

Friis himself has said that his formula for radio transmission
in free space, evolved in the 1930's but first published after World
War ll,* is his most important contribution. "This formula,"
his memoir says, "is used in designing the microwave com-
munication system that now covers all of the U.S.A. The adjective
simple has been applied several times, but the problems were
actually not so simple before they had been solved."

Others have emphasized other aspects of Friis' strength. Ralph
Bown, who was vice president for research at Bell Laboratories
for several years, once said that Fris' notes told more about the
conduct of research than all the books printed on the subject.
John Pierce had the notes privately published under the title,
.The Wisdom of Harald Friis," and added some interpretive
comments of his own based on discussion with Friis. There is
room here for iust a few of the many ideas Friis brought together.

While big research projects might have to start with "the
boss," he said, it is much better on small jobs to have the initiative
come from the research worker. The boss's function is to help a

A Note on a Simple Transmission Formula," Proceedings of the IRE
Vol 34 (May, 1946). pp. 254-6.
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man do some clearly defined, worthwhile thing. The worker should
be sure there is a real need and that the state of the art is ready
for his effort. And if he is the right man for the job. it should haunt
him day and night. If the importance of the job has decreased
with time, or results are meager, it should be stopped.

One more thought, at the end of Friis' notes, can also end this
sketch. The worker should remember, he said, that some credit
belongs to the laboratory employing him; and in discussion with
Pierce he modestly added, "The fact that I was planted in the
Labs, and all the background, that was everything, John."

- - !~*

Friis (second from left) discusses an experi-
mental circular waveguide with Bell
Laboratories executives Ralph Bown (feltt
and Mervin J. Kelly in 1948
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1. Kompfner

David Sarnoff :Award - 1960
IEEF: Mcdal of ltonor - 1973

RUDOLF KOMPFNER

Inventor of the Traveling Wave Tube
IEEE Medal of Honor 1973
David Sarnoff Award 1960

Rudolf Kompfner has been awarded the 1973 IEEE Medal of Honor, the highest honor
awarded to an individual by IEEE "for a major contribution to world-wide communication
through the conception of the traveling wave tube embodying a new principle of
amplification." A native of Vienna, Austria, Dr. Kompfner received the degree of
Diplom-Ingenieur in 1933. He practiced architecture in London, England, till 1941
pursuing physics and radio engineering as a hobby. Physics and radio engineering became
his main profession when the British Admiralty offered him a position in 1941 under
Professor M. L. Oliphant at Birmingham University. It was at Birmingham University
that Dr. Kompfner invented the traveling wave tube (1943). From 1944 he worked for the
various British government institutions, including University of Oxford, where he
received the D.Phil degree in 1951. Projects "Echo" and TELSTAR were carried out under
his general direction at Bell Laboratories. He was named Director of Electronics
Research in 1955, Director of Electronics and Radio Research in 1957 and assumed his
present position of Associate Executive Director, Research, Communication Sciences
Division in 1962. He is the recipient of the 1955 Duddell Medal of the Physical Society of
England. Also he was awarded the David Sarnoff Award by the American Institute of
Electrical Engineers in 1960 for creative achievements and leadership in the field of
Research and Development. Also in 1960 he received the Stuart Ballantine Medal of the
Franklin Institute. Dr. Kompfner is a Fellow of the IEEE and a member of the National
Academy of Engineering and the National Academy of Sciences.
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ALEXANDER GRAHAM BELL MEDAL

The principal award for exceptional contributions to the
advancement of telecommunications.

AMOS E. JOEL, JR.

1976

Mr. Joel was co-recipient in 1976 of the IEEE Alexander Graham Bell Medal for "the
conception and development of electronic switching systems and their effective
introduction into a nationwide telephone system." He shares the medal with W. Keister
and R. W. Ketchledge.

He is a switching consultant at Bell Labs in Holmdel, NJ. His work currently centers on
surveys and evaluations of new telephone switching systems developments in the United
States and abroad.

Mr. Joel joined Bell Labs in 1940. He worked initially on fundamental development
studies of telephone switching systems. During World War II, he designed circuits for
early general-purpose digital computers and was instrumental in developing secret-
message coding and decoding machines for military and diplomatic use. Following the
war, he proposed, prepared, and taught a Bell System course on switching system and
circuit design. Later, he was involved in the design of automatic message accounting
equipment to automate telephone billing, and in fundamental engineering studies of
electronic switching systems.

A pioneer in ESS development work, from 195Z to 1961 Mr. Joel supervised development
planning for the Bell System's first electronic telephone switching systems and helped
prove the concept of electronic switching for use in the nationwide network. From 1961
to 1967, he was responsible for the development of the Traffic Service Position System,

i used to automate the work of telephone operators, and the Automatic Intercept System,

used to automatically handle calls to nonworking numbers. Both systems are in service
throughout the nation.

Mr. Joel received bachelor's and master's degrees in electrical engineering from the
Massachusetts Institute of Technology.
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ALEXANDER GRAHAM BELL MEDAL.

The principal award for exceptional contributions to the
advancement of t el('c jnnmnications.

ji"..

1978

Mr. R(4ert Aaron has been elected as a co-recipient of the 1978 Alexander Graham Bell
Medal for personal contributions to, and leadership in, the practical realization of high-
speed digital communications, lie shares the medal with J. S. Mayo and E. E. Summer.

Mr. Aaron joined Bell Laboratories in 1951 after receiving the BS (1949) and MS (1951) in
Electrical Engineering from the University of Pennsylvania. He is head of the Digital
Techniques Department working on exploratory development of digital signal processing
terminals and techniques. Since joining Bell Laboratories, he made numerous
contrihution, to various areas, such as computer aided design, submarine cable system,
and the TI carrier system.

He is a Fellow of IEEE and the American Association for the Advancement of Science.
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HARRY DIAMOND MEMORIAL AWARD

For outstanding technical contributions in the field , .
of government service.

MARCEL J. E. GOLAY

1951 0

HAROLD ZAHL

1954

GEORG J. E. GOUBAU

1957

HELMUT L. BRUECKMANN

1961

JOHN J. EGLI

1966

HAROLD JACOBS

1973
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HARRY DIAMOND AWARD

HAROLD A. ZAHL

1954

Received the B.S. degree from North Central College, Naperville, IL, in 1927, the M.S.
degree in 1929 and the Ph. D. degree in physics in 1931 from the State University of Iowa,
Iowa City.

From 1927 to 1931 he was a research assistant at Iowa. In 1931 he became a research
physicist at the U.S. Army Signal Research and Development Laboratory in Fort
Monmouth, NJ, where he was director of research until 1948. From 1942 to 1946, he was
an officer in the Signal Corps, and as a Lieutenant Colonel was involved in the work with
the Bikini Atomic Tests in 1946. In the same year, he received the Legion of Merit. He
authored 50 technical publications in the fields of molecular and atomic physics, xrays,

acoustics, thermodynamics, and astroelectronics. He had patents issued for work in
radar, communications, electron tubes, infrared and aircraft instruments.

Dr. Zahl was a Fellow of the American Physical Society and in 1971, received the
National Honor Award of the Armed Forces Communications and Electronics
Association.
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HARRY DIAMOND AWARD

HAROLD JACOBS

1973

Harold Jacobs received the 1973 Harry Diamond Award "for identification of new bulk
semiconductor effects at millimeter waves, with application to the fields of imaging and
surveillance." Dr. Jacobs passed away on December 24, 1983 and is sorely missed.

A native of Portchester, NY, Dr. Jacobs was a senior research scientist in the
Electronics Technology and Devices laboratory of the U.S. Army Electronics Command,
Fort Monmouth, NJ. He joined the USAEC in 1949 after serving as a physicist at RCA
Manufacturing Company and Sylvania Electric Corporation. He was also active in
engineering education having served part time on the faculty of Polytechnic Institute of
Brooklyn and was chairman and professor in the Electronic Engineering Department of
Monmouth College. He has worked in the fields of electron tubes, solid state devices,
quantum electronics, millimeter waves devices and systems, and submillimeter wave
lasers. He received the B.A. degree from Johns Hopkins ,Jniversity and the Ph. D. degree
from New York University in 1945. Dr. Jacobs was elected a Fellow of the IEEE in 1967.
He was given the Decoration for Exceptional Civilian Service by the Department of the
Army in April of 1969 for his work on advancing the field of semiconductor millimeter
wave devices and opening new research horizons involving submillimeter wave concepts.
He was program chairman for the 4th Department of Defense Conference on Laser
Technology in San Diego, CA, in January 1970. Hie was the Army member of the Special
Group on Optical Lasers sponsored by the Department of Defense. He was also Chairman
of the Group IV Materials Committee of the IEEE.
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MORRIS N. LIEBMANN MEMORIAL AWARD

For important contributions to emerging technologies

STEWART E. MILLER

1972

Stewart E. Miller received the
197Z Morris N. Liebmann Award
"for pioneering research in guided
millimeter wave and optical
transmission systems." Mr. Miller
is Director of the Guided Wave
Research Laboratory, Bell
Laboratories, Holmdel, NJ, where
he is concerned with the
exploration of the use of lasers
and associated devices in
transmission. He is an MIT
graduate and a Fellow of IEEE.

WILLARD S. BOYLE

1974

(See TELSTAR) JOHN A. PIERCE - 1953

(See Medal of Honor) HARALD T. FRIIS - 1939
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DAVID SARNOFF AWARD

in rtt o nition of outstanding contributions in

the field of electronics

g- | , A. GARDNER FOX
-'.,.g ~1979 TINGYE LI

£ -1Distinguished Innovators -i
| and Authors

1977 HARRISON E. ROWE
J. M. MANLEY

For "work on the
properties of nonlinear
devices resulting in the
well-known Manley-
Rowe Relations."

1975 B. C. DeLOACH

Inventor of the IMPATT
Diode
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BROWDER J. THOMPSON MEMORIAL PRIZE AWARD

For the most outstanding paper in any IEEE publication
between 1 January and 31 December by any author

or joint authors under thirty years of age

1950

ARTHUR W. RANDALS

Arthur W. Randals received the 1950 Browder J. Thompson Memorial Prize Award jointly
with Joseph F. Hull for the paper titled "High-Power Interdigital Magnetrons" in the
November 1948 Proceedings of the IRE. This paper records the theory and practice of
cavity mode interdigital magnetrons operating at high efficiency and wide tuning ranges
for the first time.

Mr. Randals received his B.S. in Physics from Lincoln University in 1941 and held the
position of Research Physicist in the Thermionics Branch of the Signal Corps Engineering
Laboratory, at Camp Evans in Belmar, NJ. Currently Mr. Randals is an Electronics
Engineer in Radar Systems Division of Combat Surveillance and Target Acquisition
Laboratory of the ERADCOM, at Evans Area, Belmar, NJ.

Browder J. Thompson, associate research director of the RCA Laboratories was killed in
action overseas in 1944 while serving as a consultant to the Secretary of War. He was
awarded the President's Certificate of Merit post humously. The memorial prize award
was established in 1945 in his honor.
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LAMME MEDAL

For meritorious achievement in the development
of electrical or electronic apparatus

or systems

C. KUMAR N. PATEL

1976 )
Mr. Patel was born in India where he received his B.E. in Telecommunicaions. After
earning an M.S. and Ph. D. from Stanford, he joined Bell Laboratories where in 1970 he
became Director of the Electronics Research Laboratory. Dr. Patel was elected a
Fellow in the IEEE last year and is also a Fellow in the American Physical Society.
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INTERNATIONAL COMMUNICATIONS IN HONOR OF HERNAND
AND SOSTHENES BEHN

For outstanding contributions in the field of
international communications.

4

EUGENE F. O'NEILL

1971

Eugene F. O'Neill has received the 1971 IEEE Award in International Communication "for
outstanding technical innovations and management in the development of many key
technologies underlying the present day international communication art, especially
TELSTAR, the first operational telecommunications satellite, as well as his earlier

contributions to transoceanic cable telephony." Mr. O'Neill is Executive Director of the
Toll Transmission Division, Bell Laboratories, Holmdel, NJ where he is responsible for all
long haul transmission development for the Bell System. His early work was in the
development of radar, coaxial cable, radio relay and submarine cable systems. Groups
under his direction developed the TELSTAR satellites and the satellite ground terminal
at Andover, Maine. He is a Columbia graduate, and a Fellow of IEEE.
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VU-SHUAN YEH was born in Wu-Kiang. Kiang-Su. China (in
September 9, 1939. He received the B.S. degree in electrical engineer-
ing from the National Taiwan University. Taiwan in 1961. and the NI .S
and Ph.D. degrees in electrical engineering from the University of
California. Berkeley. California in 1904 and 1966, respectis l.,.
From 1961 to 1962. he was an electronc officer in the Chinese Nays

He was a research assistant at the University of California from 1963
to 1966. From 1966 to 1967. he was a Research Fellow at Harvard
University. Cambridge. Massachusetts. doing antenna research. Since
September. 1967. he has been a member of the Technical Staff at AT&T
Bell iLaboratories. Holmdel. New Jersey. His research interest% include
Digital Modulations. Radio Propagations. Adaptive Antennas and Com-
munication Systems. He is currently a supervisor in the Radio Systems
Research Department

Dr. Neh published extensively on subjects related to Mobile Radio.
+, Satellite Communication and Digital Radio. He holds 17 patents and

is the recipient of two best paper awards from IEEE Transactions

Newly Elected Fellows - 1984

oi, oriribulinm It, adll ami d (cii-

muni aion % %aullhtr' and high-capacity
mipbilt rutditi lwroui

TIEN-PEI LEE was born in Nank,.. Hc reLCIved the
B S degree in electrical enginec r i, d..i% li4an I lnirersi
t, Taiwan, China, in 1957. the M ' d , ', < , State Univer-
sit). Columbus, Ohio. in 19S4' ,i',i h, ? , r'( flno Stanford
University. Stanford. California. in 1)(,,

He joined Bell [,horatorics. Rcadri Pii-.. .. r , in 1i here
he engaged in the development t r ,ni ac ,.t-i.., .. ,It. r de% Ike"
In October 1966. he \a,, translerrcd th. ihc ( uidcd 'Aa't Research
LaN')ratory at Crah ford Hill. Bell I Khratirics HoInidel ,u. Jers-s
From 1966 it 1969 he had engageld .n Ihe rctWarR h on no IlIIneic rAdC

repeater sys tems Since 1968 his mncrct ha'. been In l. st opti a L d I LeClt
tor diode, semiconductor inection la.rs lighi henitting diode, and
optical repeater NIstervs ReLcnti. his \..rk has been in light sources

and photodetectors for appl.cati ons In the optical fiber communication
system, in the I0 to I 6 urn wa.elencth region He has published over
75 technical papers and ,eseIal bsuk chapter,, and holds five patents
on optical seniconductor de:\ ices

Dr Lee is a member of Sigma Xi. Chinese Institute of Engineers.
U S . and Optical Sociit, of Amcrita

He and his A ife Josephine. children ('harlhttee, Sherry and Daren
reside at 5 Marion Dric. Holnidel. Ne" Jersey. The) enjoy tennis. For contributions to semiconductor
swimming, logging. camping and tra\chng elements for lightwave communications.
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NJ COAST SECTION FELLOWS

1984-1976

Tien-Pei Lee 1984 I'

For contributions to semiconductor elements for
lightwave communications.

Yu-Shuan Yeh
For contributions to advanced communication
satellites and high capacity mobile radio systems.

Noach Amitay 1983
For contributions to design and application of
satellite phased arrays

Warren Kesselman
For contributions to EMC and EMI measurement
techniques

L. A. Coldren 198Z
For contributions to SAW devices.

V. G. Gelnovatch
For contributions to microwave circuit design

Morton I. Schwarz
For leadership and contributions in fiber optics.

Bruce A. Wooley
For contributions to design of ICs and communi-
cations systems.

Arthur Ballato 1981
For contributions to the theory of piezoelectric
crystals and frequency control.

Ira Jacobs
For contributions and leadership in lightwave
systems.

Douglas 0. Reudink
For contributions to satellite communications and

microwave mobile radio systems.
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NJ COAST SECTION FELLOWS

John Creedon 1980
For leadership and contributions to high energy pulse
power engineering.

Joel S. Engel
For contributions to the concept and to the
implementation of spectrally efficient, cellular mobile
telephone systems.

Jacob Katzenelson
For contributions to simulation and computer-aided
design.

Lee S. Tuomenoksa
For contributions to the development of telephone
electronic switching systems.

1979
Dietrich A. Alsberg

For contributions to the development of low loss
millimeter waveguides.

Francis T. Boesch
For contributions to the application of network theory to
invulnerable communications networks.

Donald C. Cox
For contributions to the understanding of radio
propagation effects in mobile telephone and satellite
communications systems.

Irwin Dorros
For leadership in the management of engineering
projects associated with integrated nationwide
telecommunications.

Alistair E. Ritchie
For contributions to telephone networks and signaling
equipment.
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Ta-Shing Chu 1978
For contributions to dual polarization radio trans-
mission and to propagation of radio and light waves
in precipitation.

Erich Hafner
For contributions to the improvement of piezo-
electric crystals and frequen-v control devices.

John 0. Limb
For contributions to efficient coding of color and
monochrome video signals.

Peter W. Smith
For contributions to tuneable gas lasers

Clyde N. Hardin 1977
For contributions to, and leadership in, the
development of radar and ordinance electronics.

E. R. Kretzmer
For contributions to understanding of video trans-
mission, and for leadership in the development of
data communication systems.

D. G. Thomas
For contributions to the understanding of luminescence
in semiconductors and to the development of light
emitting diodes.

F. D. Waldhauer
For contributions to the development of pulse code
modulation systems and design techniques for feedback
amplifiers.

Arthur Ashkin 1976
For contributions to microwaves and lasers.

Gary D. Boyd
For contributions to the field of ultrasonics.

James C. Candy
For contributions on digital coding devices.

Detlef Gloge
For contributions to optical fiber transmission
systems.
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FELLOW AWARDS

1975 AND PRIOR YEARS

Frederick E. Bond 1974
Frank A. Brand 1967
Charles A. Burrus, Jr. 1974
Roger B. Colton, MG (RET) USA 1946
Arthur B. Crawford 195Z
C. Chapin Cutler 1955
George C. Dacey 1964
Fred B. Daniels 1965
Stanley F. Danko 1966
James R. Davey 1966
Edward E. David, Jr. 1962
Owen E. De Lange 1966
Stephen Doba, Jr. 1960
Willie L. Doxey 1964
John J. Egli 1967
Hayden W. Evans 1970
Michael Ference, Jr. 1961
William 0. Fleckenstein 1971
A. Gardner Fox 1956
Harald T. Friis 1929
Fritz E. Froehlich 1975
Kenton Garoff 1968
Edward A. Gerber 1958
Marcel J. E. Golay 1960
William M. Goodall 1951
Georg J. E. Goubau 1957
Richard Guenther 1965
Paul G. Hansel 1957
David C. Hogg 1965
Harold Jacobs 1968
William C. Jakes, Jr. 1962
Amos E. Joel, Jr. 1962
Ivan P. Kaminow 1974
John E. Karlin 1965
Herwig Kogelnik 1973
Rudolf Kompfner 1950
Tingye Li 1972
Walter E. Lotz, Jr. LTG (RET) USA 1968
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Robert W. Lucky 1972
William A. Malthaner 1962
Enrique A. J. Marcatili 1967
Dietrich Marcuse 1973
William S. Marks 1952
James D. Meindl 1968
Harold F. Meyer 1964
Stewart E. Miller 1958
James D. O'Connell 1957
Eugene F. O'Neill 1969
Arthur A. Oswald 1928
Salvatore E. Petrillo 1956
John R. Pierce 1948
Bernard Reich 1973
Irving Reingold 1975
Douglas H. Ring 1966
Aldred W. Rogers 1960
Ian M. Ross 1966
Harrison E. Rowe 1971
Clyde L. Ruthroff 1974
John C. Schelleng 19Z8
Sol Schneider 1973
Herbert A. Schulke, Jr., MG (RET) USA 1973
Gustave Shapiro 1961
William M. Sharpless 1958
Jack M. Sipress 1975
Rudolf A. Stampfl 1971
Clarence G. Thornton 1966
Frank S. Vigilante 1975
Herbert B. Voelcker 1973
Roger I. Wilkinson 1968
Carl R. Wischmeyer 1951
Robert S. Wiseman 1970
John M. Wozencraft 1965
William Ray Young 1964
Hans K. Ziegler 1961

Henry H. Abbott 1967

J. A. Baird 1969

Wallace A. Depp 1969

Daniel F. Hoth 1969

John S. Mayo 1967

Martin V. Schneider 1976

William D. Warters 1976

Harch' / Zal. 1950
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Karl G Jansky

The Father of
Radio Astronomy

A young father he was, too--for Karl Jansky was only 22 when
he started work at Bell Laboratories to record and measure
radio static This was in 1928. Overseas radiotelephone service
had started only a year or so earlier and knowing more about
noise was important. Four years later, in 1932, Jansky published
a paper in which he classified three kinds of static: that from local
thunderstorms, that from distant thunderstorms, and "a steady

hiss static, the origin of which is not known."
Let Dr. Harald Friis, in whose group Jansky was working,

continue the story. "The hiss-type static, or hiss noise, fascinated
Karl," Friis wrote years later. "Having collected thousands of
records, he discussed the data with his colleague A. M. Skellet,
who was familiar with astronomy. The conclusion was that the
hiss noise came from the Milky Way." This conclusion, repc '
by Jansky in papers published in 1933, was supported by the
fact that the noise, which sounded like the fluctuating "thermal"
noise in electrical circuits, was strongest when Janslky pointed
the antenna he was using at the Milky Way's center.

This discovery was one of the epochal events in the history of
science. For centuries astronomers had studied the heavens using
optical techniques alone. Now, for the first time, the mysteries of
heavenly bodies, and of space itself, were manifesting themselves
through the radio spectrum as well,

Yet strangely, scientists were slow to grasp the mear..ig of this
revelation. Jansky himself, continuing at Bell Laboratories,

-"Karl Jansky. His Career at Bell Telephone Laboratories." Science, Vol. 149.
No. 3686 (August 20, 1965), p. 841.

P'ii ii '.. t vm ; iti _)0tI I tr''r ', I LI)hor~itor i 's F. 'c'oi (, April 1 '
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expanded his work to study how transatlantic radio waves arrived
at receiver stations; he became, in fact, an expert in selecting
favorable receiver sites. But as Dr. Friis also recalls, five years
after Jansky had reported his findings and conclusions, the term
"radio astronomy" still did not exist and no word of encourage-
ment to continue work on "star noise," as he later called it, had
come from scientists or astronomers.

In 1941, however, studies by Grote Reber, an enthusiastic radio
amateur, confirmed Jansky's work; and after World War II radio
astronomy started in earnest. Already its results have been
profound. Since radio waves can penetrate the dust of space and
planetary clouds that may limit optical observations, the new
science has greatly increased understanding of solar phenomena
and the physical processes that occur in interstellar space. Using
huge radio telescopes, ultrasensitive amplifiers, and computers,
radio astronomers have organized new knowledge transmitted
from the sun, from our galaxy, and from nebulae beyond. The
most dramatic discovery has been that of the existence of
quasars, those "quasi-stellar" bodies that generate continuous
power at many frequencies and constitute sources of energy
never guessed at before.

Karl Jansky, always frail in health, died in 1950, before he
Jansky indicates the spot in the heavenscould see the full significance of his discovery. An important from which radio noises from space were

aspect of his work, be it added, lies directly within the field of first heard,

communications and has been powerfully demonstrated by other )
Bell Laboratories scientists within the last few years.

Using advanced techniques of millimeter-wave spectroscopy,
which is in effect a form of radio astronomy, they have discovered
and studied "more molecules in outer space," to quote President
W. 0. Baker of Bell Laboratories, "than have been discovered
in all the history of astronomy before." This knowledge, Dr. Baker
says, has been invaluable in conjunction with efforts to exploit the
bountiful spectrum of millimeter waves for radio communications.

'We have adopted the knowledge and challenge of radio
astronomy." he comments, "to help establish our competence
with millimeter waves. Today we can generate and control these
waves economically-and can do so because we had this
theoretical/practical testing system in space. If we had not had
such insights from outer space, with the excitement and stimulus
they provided . . . well, nobody ever imagined millimeter-wave
radio could be made practical, nobody ever thought those waves

5



could be used outdoors1'
Further. Baker sees the opportunity to observe the behavior

of molecults in space as affording what he calls "a new test tube
for science. In these vast spatial reactors, molecular collisions
are occurring orders of magnitude slower than they have ever
been observed on earth-they are meters apart. So you have a
model, magic situation where pair collisions take long times, you
can observe the individual orientation of the molecules in space,
and these are just the things we want to know in studying the
stability of the hardware of the Bell System, in studying ways to
make new components, in studying the interaction of charges Jansky with the rotatable antenna he
and molecules in the electronics and circuitry of the System. used in studies of atmospheric noises

that interfered with overseas radio telephoneSo here is a whole new game." service. Among the noises, if) 1933, he
A whole new game some 40 or more years after Karl Jansky's discovered a mysterious one coming

from the center of the Milky Way. His
discovery, the frail young man's legacy to Bell Laboratories, to discovery led to the new science of radio
science, aid to the world was large indeed, astronomy.

Mery go-round. I , tnl early 1930s Karl Jansky built this
i(io .r il..i ,mt nna tu docum ent sources of

sl ;ec n TranS itlintic telephone lines

A '
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was that the hiss noise came from the
Milky Way.

Karl presented the findings before
the International Scientific Radio Un-
ion (URSI) in April 1933, in Wash-
ington, and published a paper, "Elec-
trical disturbances of extraterrestrial

origin," in Proceedings of the I.R.E.

Karl Jansky: His Career for October 1933. He also published
a short paper, "Radio waves from

at Bell Telephone Laboratories outside the solar system." in Nature.

The Bell Telephone Laboratories pub-
lications department issued a press re-

Harald T. Friis lease, and the New York Times carried

the story as front-page news.
As a result of this astounding and,

to most people, unbelievable discov-
ery, Karl was now a famous man.

In 1928, 22-year-old Karl Jansky especially Beck, Mutch, and Sharp- Karl was modest, and this adulation

joined my g.oup in our Clffwood field less, to become thoroughly familiar did not affect him. He wanted to con-

laboratory and, because he had a with the then-existing techniques for tinue his work and thought that it

chronic kidney ailment, it was re- accurate measurement, Karl began to would be worth while to look for hiss

quested that he be assigned to work assemble the equipment, but his work noise at a shorter wavelength.
which would not exert undue pres- was interrupted by the relocation, in By 1931 Karl had built a new re-

sure on him. (Jansky was first re- January 1930, of the whole Cliffwood ceiver that covered the wavelength

jected by the Medical Department but field laboratory to Holmdel. range 4 to 20 meters, and he used it

later was accepted through the inter- Karl had a new rotating platform to observe static from local thunder-

vention of his brother.) built at Holmdel and reassembled his storms. A. C. Beck erected a 100-foot-

Karl agreed to start work recording equipment. By the end of 1930 he was long comb-type antenna on Karl's ro-

the static received at long wave- ready to record static at 14 meters' tating platform and, in 1934, Karl con-

lengths, using equipment already in wavelength. nected his receiver to the comb an-

existence. Later. he planned to record His recordings gave him lots of tenna, but found no hiss noise at a

static at 14 meters' wavelength, using data, and he published the results wavelength of 4 meters. In retrospect.
a 100-foot-long "Bruce" antenna which in a paper. "Directional studies of this is not surprising since the gain of

was to be mounted on a rotating atmospherics at high frequencies," in the comb antenna is low (its direc-

platform such as we had used in Proceedinqs of the Institute of Radio tivity gain is high).

1924 to study long-wave static. He Engineers for December 1932. In-this In July 1935 Karl presented a pa-

built an ultrasensitive shortwave re- paper he classified static into three per, "A note on the source of inter-

ceiver similar to the one I had used types: (i) that due to local thunder- stellar interference'" (Proceedingir of

in 1928 to show that Johnson noise storms, (i) that due to distant thunder- the I.R.E., October 1935), in which

limits the sensitivity of radio re- storms, and (iii) "a steady hiss static, he pointed out that the hiss noise was

ceivers. He also modified Mutch's the origin of which is not known." strongest when the antenna beam

static recorder, which was an improved The hiss-type static, or hiss noise, pointed toward the center of the Milks

version of the one that had been used fascinated Karl. The angle of arrival Way, and that the hiss noise sounded
earlier to record long-wave static. did not seem to check with anything like thermal agitation noise. Karl had,

After working with his colleagues, pertaining to the earth or the solar in the meantime, made many inca-
Dr. -proohrtreetfo system. Having collected thousands of surements of the noise output of large

Dr. Friia, prior to hLa retirement from Dell

Telephone Laboratories In 1958. was direvtor of records, he discussed the data with his fixed rhombic antennas: he aIways
the rAdio laboratory at Holmdel. Ne.e Jcrsey. colleague A. M. Skellet. who was fa- found hiss noise appearing at that time
lor rdoy years. He resides at 30 River Road.
Ri,mon. New Jcrscy. miliar with astronomy. The conclusion of the day when the antenna pointed

20 AUGUST 1965
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toward the center of the Milky Way. steerable antenna to continue his work, Being familiar with the importance of
These observations confirmed his ear- and such antennas were unknown to minimum noise levels in receivers.
lier results, and he stopped making us at that time. Radio astronomy, as Karl selected this phase of microwave
them at the end of 1936. such, did not then exist, and neither repeater research and worked on in-

Karl had been an instructor at the Karl nor I had the foresight to see it termediate frequency amplifiers in
University of Wisconsin for a year coming some 10 years later. 1946 and 1947. Our work resulted in
before he came to Bell, and he liked What actually happened was that an important paper, "Microwave re-
teaching. A. C. Beck had the same Karl, who had worked for 10 years peater research," by H. T. Friis in the
background at Rensselaer Polytechnic on the angle of arrival of noise and Bell System Technical Journal for
Institute, and he also liked teaching. interference, now expanded his work April 1948. Karl contributed the sec-
Both he and Karl accepted gladly the to measurement of the angles of ar- tion on intermediate frequency ampli-
additional job of teaching courses to rival of transatlantic radio waves. He fiers, edited the whole paper, and
our technical assistants and often and a colleague, C. F. Edwards, presented it before the Monmouth
talked about taking teaching jobs. studied the angle of arrival of 16- subsection of the Institute of Radio
Beck recalls discussing an opening at meter waves in 1938, and then began Engineers.

Iowa State College in 1936, but they a special radio propagation experiment A chore that Karl did not mind was
both agreed that, in spite of the cur- in January 1939, which resulted in a visiting his old alma mater, the Uni-
tailment in research activity and their paper, "Measurements of the delay and versity of WLconsin, in 1947 and
low pay due to the depression, they direction of arrival of echoes from 1948, to recruit new employees.
were better off at Bell Telephone Lab- near-by short-wave transmitters," pub- I was made director of radio re-
oratories. lished in the Proceedings of the I.R.E. search in 1946. As a result of the re-

Karl consolidated his findings on for June 1941. They also compared organization this entailed, I asked Karl
hiss static, or what he was then call- reception at the Manahawkin and Net- to join G. C. Southworth's group in
ing "star noise," in a paper, "Mini- cong receiving sites in 1940. January 1948. The era of transistors
mum noise levels obtained on short It was an outsider, Grote Reber, an was just emerging, and Karl included
wave receiving systems," which he ardent radio amateur, who took up them in his experiments with ampli-

presented before the April 1937 studies of star noise after having read fiers. Karl, naturally, also showed in-
URSI meeting in Washington (Pro- Jansky's original papers, and in 1941 terest in the new field of radio as-
ceedings of the I.R.E., December he succeeded, with improved equip- tronomy. He wrote, for example, a
1937). This paper also included a ment and a 30-foot "mirror," in map- detailed report on a conference that
study of man-made diathermy inter- ping the Milky Way at 3 meters' wave- he attended on this subject at the
ference. Karl had by now, as a side- length. Karl was delighted that some- Naval Research Laboratory in May
line, become an expert on receiver body else had finally confirmed his 1948.
sites; for example, he recommended early work. John Schelleng, who Karl's health had in the meantime
the Manahawkin site for reception of headed the Deal Laboratory, was declined somewhat. He was out on
transatlantic short waves, greatly impressed by Reber's single- extended sick leave in 1945 and 1946.

Karl, being a good research man, handed and soccessful effort. He re- He spent 4 days in the spring of 1948
then became interested in the ch,.rac- calls that he told Karl that it was at Durham, North Carolina, for medi-
teristics of the several different kinds too bad that he was not himself work- cal tests, and went back in the fall
of noise, thermal noise included. He ing in this field. To this Karl replied for medical treatments. By the end of
did some excellent experimental work cheerfully that after all he had 1949 he was really sick. He died 14
and presented his results in a paper, "skimmed the cream." February 1950, and I lost a close
"An experimental investigation of the The United States was then getting friend.
characteristics of certain types of into war, and all Holmdel personnel After the war, radio astronomy
noise," at the April 1939 URSI worked 50 percent overtime on war started throughout the world, especially
meeting in Washington (Proceedings of jobs (radars). Later, sensitive receivers in Australia, England, and Holland.
the l.R.E., December 1939). and large paraboloids became avail- Ewen and Purcell made their impor-

In 1938, Karl dropped the study able, but nobody in my group, Jansky tant contribution of the 1420-maga-
of star noise and, some 17 years later, included, could take time off from war cycle hydrogen line in 1951. After a
I was criticized by people who thought work to study star noise. During the conference in Washington in 1954,
that I had stopped him. This was not war, Karl made several valuable con- large-scale work started in the United
true. Karl was free to continue work tributions in classified areas and re- States.
on star noise if he had wanted to, but ceived an Army-Navy citation for his It is unfortunate that Karl did not
more than 5 years had passed since work. live long enough to see the unbeliev-
he made his epochal discovery, and My group turned back to communi- ably important results of his early dis-
not a word of encouragement to con- cation research after the war and, since covery. He is now recognized as the
tinue his work had appeared from sci- microwave radio had looked promis- father of radio astronomy, and I am
entists or astronomers. They evidently ing even before the war, everyone con- proud of having been associated with
did not understand its significance. centrated his research on microwave the man who deserved, but never got,
Also, Karl would have needed a large transmission and microwave repeaters. the Nobel prize for his discovery.
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PROJECT DIANA

It was on January 10, 1946 that a small group of Army Signal Corps officers and

civilians carefully aimed their 40-foot-square "bedspring" antenna and fired quarter-

second radar pulses at the rising moon. Soon they had a return signal, audible over their

receiver's loud speaker and v.;sible as a peak on their nine-inch cathode-ray tube.

Man had established contact with the moon. The pulses had traveled from the

antenna near what is now the Evans area of the Army Electronics Command in Wall

Township the quarter-million odd miles to the moon and bounced back with enough

energy to reach the earth in approximately two and a half seconds.

The experiment was called "Project Diana", after the mythical moon goddess, but

the results were far from mythical. They proved that radio signals could travel through

space - and back again. Radio communication through space, the essential forerunner of

all subsequent space achievements, was a proven fact.

But the Fort Monmouth experimenters, led by LT COL John H. DeWitt, Jr., Evans

Commander, shared true scientific detachment and caution. They continued their

experiments until they were certain of the results without a shadow of doubt. Not until

two weeks later, January Z4, did they announce their momentous achievement, and then

they did it through the Army's Office of the Chief Signal Officer in Washington.

Working closely with COL DeWitt were Dr. Harold D. Webb, Eugene D. Jarema,

Herbert P. Kaufman, E. King Stodola, Jacob Mofsenson, Peter Devreotes, Gilbert Cantor,

and Dr. Walter S. McAfee.
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DIANA CAKE CUTTING- Specialists, ea- Mortmotath Beach, Dr. AaroldA. Sail Holm-gineerB and military Inen who tuoic part Ii del, Dr. Walter S. McAfee. 8ob Belma~r,
the~ artgtnl suceatR Disna expertmont. affd Petex% Dazabw 111at Long Brauch.
when a* radar signal was first bounced off Oantur. Jaretna, Dr. McAfte and Devreotes
the moon and received back on earth on actually worked on the original P~rjeet
Jan. .10. 1946, take part In a cake-cutting Diana. -Dr. Zahi approved the project, alid
ceremony at the Evans Area of Fort Mon- Gen. Van fleusen announced it two weeks
moutb marking the 25th anniversary of thE later, Irom the Office of the LChiet Signal
event. Left to right: Gilbert Cantor, Bradley Officer in Washington. The knife usaed In
Beach, Eugene D. -Jarenia, Belmar, Mal. the cutting was made from a replica of one
Gen. George 1. Van Deusen, (U.S.A.-Bet.) of the original dipoles of the Diana antenna.
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V4 41

Thke 40-foot-squarf, "I~krtitt pk I- many yea rs m, wod in the initial
Diana experiment, whemii ~,tr, i-Ii - .~ !,tl h-mid t th- i-n oi Janiary 10.

1946. TIhe suiccessfuil prjr t )~u b mitivI spac" 'numnluini atinsll.
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A Signal Corps space odyssey

Part II-

SCORE..
and

beyond
by Brig. Gen. H. Mc D. Brown (retired)

"This is the President of the United States speaking, Ihis IN the .t,,, ,t ( COR. the
I It 

,  
IF"t tI NI l liUC .I loll FNtt'l Ilitct

Through the marvels of scientific advance, my voice is and. le, iial ph o..t ,, ,ict pi..ntc ir,,,
coming to you from a satellite traveling in outer space. My c.,i,, ihItoli t thc Sip Il ( orps t tlh

message is a simple one: Through this unique means I cone' v cll sc age -cr . all. and

to you and all mankind, America's wish for peace on earth tihl Nig ,' ,,( .lps m'ost IniiFhlc

and good will toward men everywhere." .:i .,,tctN. hasIt.i housan d...i thut

- President Dwight David Eisenhower, December 19, 1958 lathll I, an tilhan" and (C'RtI ,
( 0I R~l R III( I IR( )S \,%,+',C All
rIl)dItk.Iht slt IL'LCI 'L','

\N h it pi ltt lLlPn 11 tII t ,es

ploIck+ts. I ,.kllld like it) ,,him." \kill) all
,\ II \ t till ll (Ill I tI'+. 1, 11

. .
s . \ to lt [I , L l o d .

IMl\ I ct+ o lld' I t In I dl
,  

t i\ t t',I I

Im il ed~~ .l \, lh titt to lliZv 11tli rt \ _
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flatio al miiIrgecs . did flI, ha' c o

A t iiong for the gratils ing rcsultA Signal Corps space odyssey Within a lc% da,,, .
ur~gent telephone call from The offitce o
the chief signal officer. pomptcd h\
ARPA. It rcu uCstCd a quick aiis,,ci to

R&D takes a long time from Witiation greater support to space programs,,. "hat kind of satellite communication,,
to completion s, hich leaves a lot of After all, the general public probabl equipment "c could put together in 60
room for arguments of fathership for couldn't care less ss hcthcr a telephone days it %%e \xere alloiscd a sAcight of 15)

both good and bad ideas. At any rate. connection sas prosided b cable, piiunds on a rocket Ashich sould hc scn
the commander of an R&D activity ground based radio, or satellite relas into orbit. Ihe SR)I )1sorklorce. sell-
faces some rather unique peculiarities, until satellites , tould make possible prepared for such an opportunit.
sshich call for unorthodox management real-time global I \ transmission \shich responded promptl ,, ith design plans
approaches and sometimes seem to low altitude satellite orbits could not ,et and presentations, and in earls .lul. Ac
create odd sentiments in command of!er. Medaris felt that highest priorit\ received ARPA authori/ation to
transfer alld succession not pre\ alent in belonged to aln cc in the ,k\ proceed. lhus project S(ORI "wsas
other military assignments,. surveillance satellite s hich koiuld stun born.

But let me come to the main the nation and the is orld b\ furnishing Vhe project prosided for an Air
subiect S('()RF. Right Iron the start detailed pictures globall. Force Atlas ICBM to be launched from
of the satellite program in 1955, the Ne. crthcless, ,\c ..cre pormsed t (ape (anakcral. Florida. Since the
Signal Corps and particularly SRDL pigg,,-back ride for communications entire ole-stage lockct of some 9000

had been crusading through equipment i, hen extra \%eight on pounds s as to be placed into oi bit, no
prop osa ls, presentations and another main payload 1hould become separate satellite pa load configuratIon
recommendations for the earl\v asailable. But, assitted b,, the chief sa, planned and the conim cations
utilization of satellites for it, signal officer. Ae kept our c,,s si idc CqulipnIC t %as to be proper I.
communications needs. rhe basic idea open for other and earlier opporttunities integrated Into tihe hi iring pods ot t e
\%as bs no means nes . In science fiction I hich, fort unatelv. ', ,ould Soon missile A relatiscl los orbit and a
stories, satellites had long been loaded deelop. correspondingl Short life c\pectanL%
with communications gear and realistic On 29 May 1958. ise had a 5 sit of this satellite of mic 2 to 3 scckN.
and detailed theoretical studies existed from the Secretary of the Arms. Wilbur called for the tusc ot battc\ possc i
in the open literature since 1952. But Brucker. siho \xas accompanied b\, Gen. rather than a long-lite olar post er
something practical had to be done O'Connell and in our briefings we made suppl.
about it nov,. a strong pitch for comimunication,, InI \ic+k of the iclati\ckl ox ,rbitt

I he l(iY program strictly ruled out satellites, shich seemed to impress expectation and the related limited

any applications tests and conscquentl Brucker. opportuities for sltane1MICous ac'cS
our sights had to be focused on the As a consequence. (Jen. O'Connell to the satellite from \arious ground
militars, satellite programs which "iere came back for another s isit on 23 .1une, stjl tons the S R I)I -fesig nelld
expected to follosi. In this respect, sic Ihis time he brought ssith him the conmunications eqtuipmCt included a
hoped that our close relationship \k ith director of ARPA. Roy* .\ ohnson. ull\ storc-and-forard mode through a tape
the Army Ordnance Coups and the ass are of .ohnson's sweeping povscr in recorder stbsstmin addition toa tcaI-
ABMA. for ,khich we pro\ ided the satellite field. "Ac made at all out ltile radio rClay capabilit . I hits. C\Cst
significant support in electronics. Aold effort to comnc hint of the urgcnc, of tot the lo\s orhit. \korld\iide dcla\cd

secure us priority consideration in their ciimmunICationX ,atellites as attmatter of c,,,,.,ge dchi.cr\ or "COtiCr ets iCce

planned programs. But that s, as not so.
(ion .1. B McdarIs as I,cll as I)r
Wernher son HiaUti \%ere tnot toi kcenly

interested in comtunications satellites
\It hough thc appeared full\ confident

oIf the "sotUtinc, of the principal and (1 1, 0 . ".

their future importance. thes lelt thcs ..'.....-.-.-
had, at that time. not enough appeal to i i
impress tie nation and (ongress
sulficintls to gilc urgentlo, vagntl "nted

The world's first satellite to relay the Wi i
human voice through space was placed
in orbit on 18 December 1958 through -"i
Projec!t SCORE President Eisen- tb"
howers Christmas message proved J Ilk"

that voice and code could successfully I
be relayed or stored and forwarded by
satellites over tremendous distances.
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could he dei nstirated ( arisidering the
risk of at comrmunications package
'.%hich included elect romecchanrical
de.iceOS. such as, a tape i ecorder. it %% as
decided to pr a'.ide red indlanireb%
orbiting mo~ indepen~ident Copies ofi thle
equipmient I hie capacit% at the S'. stern
".as one '.oiee eharinet or se'. er 60 '.pntl.0
te[tt>pe channels. Itrequene>L dil. siani
IrLtitlpe'.d. [ihe rare recur der hIad i
tou-r-minute11 eapacit\ lt eit hci
recording ori pta> haek

lo 'aecotnadate the 30 south
inclination of the protected orbit,
speciat ground stations ltr tiin
interrogation and Coinmunre1liatran.N had
to he locateid at I1-,tI CeArth1UrF,

('atitirrniad Ior IUaehu'a .Arriaa
t o rt Sam osn I exasS 01 . 1 -arts [oi
Ste". art, (1ieargia. and (ape Cana%. erat.
Florida.

A s t his projeet sponsored and A -5
funded b\. ARP.A %%till the Ai r Farlce 1
ha'. Ing ,ehicle respormihititI. andL th
.'rni'. Si gnat Coarps In ctiaree at the-
pa> Irad proceeded in deep seeree>
the 60 dla' deadline %%~as s,,on extended
to 90 days as the Atlas schedcule slipped. MInli i u th 11C tic uer , O\~ L'i Dr, Hans K. Ziegter (left) and then Cot.
I he tiniel> completiotn at our rr's i part almiost three mnl II' I' %ite i11 Li11 till H. MVcD. Brown (right) talk with Dr.

'.kas aide d h'. contractual ndulst r% a nd eaust tniel cant1 C1L )11kI su1) 1. esC eIia: I Werner Von Braun after one of his visits
assistance b'. RCAN and or her'. I tic it) the pireparat iOn III tI, K ,iid to USA SRDL, Fort Monmouth, New
integration of missile and payload stat irns. At )Ie1111 p 1t %I' ;O . 1 1i Jersey. 13 November 1959.
required close cooperaition bet'. eci .,ir- Mal. (Fen. Y \1001rina1i1. ih he ((I ,I lit:
Force and Signal C orps .\ttO at F Ort FiluahtC hic l~ riret

But in September 1958 tirrcredibt' hlase alt peoplce es Led t1In hi, piol h%
to us) A.~e reeei'. d L..ord front AR PN the MIPS. rliless lieLgo 'Icc ltiti \i :hCticL \iL 51.10 ilfILCi iAM

that the project had been cancelled. I he ,It our clandestine aktisL. ir li iLi a s I i te Nt ( ( R I
cancellation %%~as aollowxed h. at direetise FrIl'.l. thle \th, %ritii it, si, )WI L'iiiititili 'It t1Cl III( 'iih'iiiiitiol
to coittinuc the '.%ork .'.ii I no change Ii par>loadl \%sas st al)itting oil Ilic ,iii'lii 'III ti i!e,.ile ti IX ' id Io Ilk.
deadlittes as. an inprlatit exercise tar pad at (ape (ana\ Liii. ti' o -,o LlOiiL h'I 1,1(110 hl iCI thiiI 'iii
the purpose at using i Ie equiipmntt tar Bunt ithet n e ti 111c 11A1111-01 tedII ! iitisti sii lie. 1i I llI t t t I -L Ii

communications tes1ts in helitopicrs. piohlent deseloped II a 1t11t it1 iL1 tlsi i Int mlii tililit1 ititLIiLLt it .1iid
airplane. and other ltving desreesshiort S(CO R I iipet at]I, .is I h5 L I II iL 1i.1 T i1\ pdlil i l IIt Ii III- %LLC

at) satellite'. prerCICCrdedL a tIIteSsig M10 iei L' i hill' at I lia'r ." 110ett"ht
Actuall'. the -cancellation- "it.s recorder It \'.t', a 1arei 1,111ii a ti1c 5iILiiji ( wI p, tilt xccile il

ant> a play ito shroud the protect into tnonpolitical. 11.11110tiL tO LitiLtit 01 1 ', t ick Itsk
super secrec'. When it happened, \ke hi1stOr'. atnd itahod\'CC H)'ti tII teI

11 itt%'\ NiM hlios '. I ' lott misitl
Could nor understand the underlving 10119g2r \%fl at It atIrill\ X.iA.I li 1 ite 1,1ti, 1 II I s IKt i iL i ti lII
reasons. It \%ts later explained that Hierbert Fla\%kitis. ar itcitili i tht lie iti\SOi Ii iiite0tti 1105 ' iLcit

President Fisenhowker. angered by SRIf -S('ORI titri. ahr hid .r SC-i% \\d, IIle i\O'5leu lieL tMirkIti d !kata
securit'. teaks on other space '.ehiclc pleasanlt \Oice. tadd iccOILdt it Jllk It tt 01it11Cd \s litiit 0tiItie attokt

launches and associated emibarass- '.'as also contined Ini telcts pek ioldt hut tioiit tiii at hit Itug tad hxeti
ments. had threatenied ARPA '.'ith Noa'.. lst touts1111 heI lie' \el. 'i esi I ti I I alt lltd
actual protect cancellation shouild anl\ aitather tape codtutig \%I' hut1t tell'. L Oii\11it thi ptiICthe -ijpahdiit' at it,

Information teak out before the launch hrotrgltt to ( ape ( \%hstl.aich \\,u' \Nt1 Hr H\1 hIiia. Ire '. otileel.a ii

at the Altfas As at result, on)>\ those to teplacc rthe oneltcit iii the: 01 1u eotitiII-itutuau, e"iqrtIicti' bek
indi. iduals at ARPA, the \ir FCe and recorder. Ro'. Iotinsi. a Ii, hidii kept~ LttiiillSk sils t''.ti

the \rmr. qualified tair a "treedto know'" Iret I iseilhuawe %% (.1 1ti1t ier) 'Ii 11 Ir ei i'ill Llit-k i "
since failure to Inform themr Could tiase progress. tat) I ii ,li1 111tut11tLe tl t 1I l o ta t ioul oni t1he ' , t il h\t at i Is' .le
tfrrectl'. eclangerett the tine)'. srrCCeettetf Itt car\1islutgle IL'tesitetit ( dilioitiii eltruri 1tituot1 (to teLiturcaIiu

completimn ot '.-(-(RI: the 88 people that S( ( Rt %ktild he .i stlrtlul Ic ( ol fIIl-IIe CIt I "ttt IeslL"d'C Mid it

%%hot were selectedt to know bcamei tht opprirtunit> to hrnrrtcust a ( It s iis 'it L IttltstIit it h\. II p~hit \i t, lic

now4 laitus "Club 88" peice mnessage to thre at Itt itid hret ii tiit t li11101 1" trite 111 IliseI( 10t t)Itshu
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coIIItp let I( iI Ii o l e li lojcci ,Ii I Ilk, Cc III iv

It I I )CemnI)bet oIl M hi J.%%I i el s

A. S ignrial Corps space odyssey I eporlter. ith lxp ilciis iked fip
s LicceSS IitIlk tieL!otlte~t S 1k Ii onI lie
titst ofrbit, Called Lip Ithk et CctAi ii hII

r elease. Hut( [ilerrogation ot-the firt t O ne~ispapers repolrtedl that hie %%as Ili high reCsideice anld Ii cI I Cd II LLt li
he I %k o S(() R 1:packa 1cs %% aS spirits %khen hie joHied reporter,, it thil plnii ie SeiLtisl %ks lildeed

responded to otil) bs a transmission ol Office 01lite Whitl ue Ii' I*LN llCN aIigi s iiid 1111oii)daIkehx I ~Iinill icd

ant tIitintOd1lated cart jer and the ciiek Scrctarx to lismelitoItis tape nIlSSaO a OYCotiell iltl 11 Cpliaiiiiii
sslitc to intrrgate thle Second retransmitted fromt spac 0I? coit se.Htit*ssnp i itthsVa

packape ohs otisls \xaN toil late ito the esent represenited t\o dilteretit 11 Wx st had )eottc'n no1 rect1 inn I I-I)I4l"l
produce conclusise resultS dur-ing the Significant ilestottes Ill our ttatiiiiial hoSses diiillg the I 951 lhoidas Nseasi
first orbit. though ste stere not tLulix progress:i te Ntias I(HMI had placed stasdea s tong It turneILd ()III that (11
d IscourI Iaged bx this reslt . steC into orbit thle largest Satellite es ci NIondas_ 22 6ci )eentbe III:- Ili
nesecrthelesS spetita sleepless nlight atid launched, Nthich atl almost 9000) pounds k of ili g da% i I t lie .C) ORI
an.\ioulx1 Viaited tor the tsslith orbit ias, JLiSt about three timtes i t a i\% it- intioUncetvtent onri a 191 )cemilbet
st hich ss otild be suittable for another thle hieat test RuIssiati1 SpuLtftik Ill atid Scrctars Firucket had ss itten a moslt
chance ol interrogating Elie secottd ashich rettessed ourI cotit idICe that ste eomlplitnentlarx letter 01t CotLgratil-
5CC) RI package. I his occurred at 1515 ss crc steCll Onl ourT \%itaxhoth totb space lations to tile chlic? 'tettal olticet to he
hours1 ott 19 D ecember atnd \s\ as and defense goal,,. .And( thIen, it coirrse. ciltscx ed tol all participatit iii 50k I
accomnplishted b\ our SR 1)1 teami at tl1 c rc I si as tIt e \% or I1d *SI I I S s OC(ottnell [InmtcdIa'llsI k:ndoItSed t11e
Cape (attaseral. life fitssac calie contutllitlicationlS atllite. letter, added ItiS (mm ti pCLtteadditnl~lf
doss t louid and clear front [the Satellite: h le President. it genci al terttls, collailiatliltt anld dispati1ced 1t

iu% I\ flit Pre/idemii'/l it' l ,lwu III td Cingratdlated all lliri C iiselin bith ilro1 111L1chattitls' to inc. Vttd t iet e. Inl

.Sioii' V'ICA itiv'. ih/llilL,/ 1/l" /l~lli\ Imilestonle achicsentettlts atnd thereI stet e tile chianitels, %kill MiI eeIt Viot stuk

%,ItCtIll/n If a/mIc. Il lo~ 1% fiatix o i[( it) share tilie crecil i 0 Lit 1 1 1t r Cai 1 cIt IlL t1

0 tol 1,01~, iil ~ i~i ARP V \ thle \ir Force. te .\rttt\ anid its ailticluttiatlialls I otl) ii~r 1c9L

VIi~ is 4 1 1 IImflh ,~ SWiial ('iirps attc Ill thle I S Iimtluistrx. \ RP.\ leci1Lei/ed ailm liicttetthei

Ph Il/ll/ mcu od I \C did nth ttcCessarillx e\peCt 11011 did iii thle -( Ilu 'It \%Ill ;111 ip[Otiii0L'

,?11 CI Wi rWcei (tda/mflp. %\ cL[ arl\ S pecific COItgtitIlatOI\r sciOIlI aitil. altIhoughl I I lt cc01 Is1
1 (.1I III 1111 b ileml ('ii 11/0 1 a d Ia tO)1/1 ie \ tte H LS .ICICIh T Ih I t~ ' kC I Ii

%lot goll In, lo%%% c, te n',% rettgilletc the o i ltil Ste ICl-1

ntledia gas e tite ;\rtlx% Signal Colis ilthdt llinit \ RI \ t11ilIIil itti.ited 111

)uritt the test tssi "eeks. I tc conitrIibitiitns ecellenIctt co\serage, "i hielt actiotn \khIich ou ild be intcrpicted it, t

Secotnd S('ORF package contittued tio ,houild hate beeni properlx reflctedi s igtt i ek t Ieo iit 01 ii h il
Vi irk perlectl Iit 78 iterrogat ion, itsi all late fin t he recolrd,. ol space hist dirt buit pil eSSlilnlt I i tt P)IC ic at S1 RI )l

moides oti comnmunicationts real-tille OiOtS1% inss ta [ot. \M treCoser VIe Right attet I lic I'hiiLIa s .. oihnitoii
rela\ oser ogdsacsat tr-td receised IltilertLis ciitgrauatiut\r appriaclccl (lell. ()i( 0MIiul ti1 1111
tors ard oni at gliibal basis. biit 1 l it OILc telephone calls and letters from both Conmscent tl ]I)\ Hte I )t 11,ati' /icg Lc1 Il

anld tectxpe, I hie first package iliilii tilitar\ antd ciiliati professiorials.c cli hal II at ll ,iii 'pakcc a(itisis, t
Vi as later cif aiosed ats a tIaIt Lt lt [oil Ing Hut \%fhat sic most cxpectedl ,\ as iolt) \ R P \ and I tI Iec lute tie'

of the tape rcrdcr, prilbablx b * the Siotme official recogntitiion rtilr oulr 1\\ it pr I sC 1, 1 1 1! 1 ) U I t I 1 0 t 1it1

jm ill f take-uip reel. ItI -k bosses: ie A rrIli atnd thle S ign ors *,ICJL I II

fiortutnate that ste had Viorrieci aliong Vihich htad tilt Set ittiai/ed. theti Altltoli lie teali/cd t11e hiss tIlt tile
these11C litte ill\ rsidd ckluipitteilt .kc heard soie rumors ill a Petao Siia Crs()iinlcithtiLi
redundatics . stato oilih coluld base becitic reasoni slicli d Pilsilm wii itIt in1 )lns 1.1 11iii

I he \Itit\ Signal (iolrps )had( reall\ there \tere ses eral srsilons of htis lit 1s e \cit c I il l Pet C li 1 C .1 11 it at 11

dct it ;wualii Alilst O11t ltLintdred Seeretars Hriicker It tite conftuisiont iol iitdestaticlitg Iitllc \ lil atfii NiemiaIll

%ears alter it htad gisent our cittir\ its thle project's suifper screcs\ tacd (ilps capabilities. \\iiulil be dilable
first printtxs ttetttirk ofi telegrapht ttortuttatels been ceft tititiled antd arid tic gase lollilsll tile glo ilicicl
Corntntuti11ICatl]OttS, it ltad pioneered tile ltad heard iOf its comlpletitIOIx 11eIt fle digccs filt it tillollill

it ittI Iit s ititcd t h cssitrId's I Irs t alterstards thr0iuglt thle nie"s media. IDt. /ieglet. likc Dli, \ont Biai.

Cllttittllutticationit satellite, demnon- Viuc Itie ade himI serx% Ltiltappx. it nut had beei] tillSplailtei tio l ci)lllll

stratitig alntost unlimited potential. arigrx An ih his Signal Corps. alter WWAuII as olte oi tlc pt lthllnlll
Needless tio sat. ste at SR1 s'.Crc Actviall\, as, ( cri. O'Contnell ( letttati seliiI IStS andicieiiICN lers lIe

m ititettselx proiud attd naturalls Vile \kTer resealed at at later d.ate. tlits is Vi Iat btougltt \\fith hint broad' explc'tlcc Itt

*also liookintg lirssarc ito credits antd happened: Secreta\ s rcicker has ott ntiiits fields hilt (illtinig tlte last phtases

*recognition ltrt thle dedicated efforts thle list olf thle "Club "". antd ittmetber of thle skmtar litil attainted lIii IltiitcC

attcl the Untitrintg cruisadc vstliuch had ledl of his immediate Staff \,\as, supposedti it) enleetrottic luse anitl p i\littilx us1,c

tot this achiesenient. keep him posted. Hult in the last phascs ciIpt. Il ic(Itic lie at Ii %cd o11n
t1he President had shmii great (it thle project fltis sas iiliiikecl assigititletIt to tilc 'sigital ( ill ps at 1 lilt

interest itt the pi ijteet and( the somlehios tice became ialre iif thle \Nltuitl tlteicc stus nilt slitlkwll ci
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I,.~ lo h'l ldle \\I 'INiui-ed hv tilt' 0 j1 II~ll' 1.' ill Juie 1955, M onmnouth and housed in this huge
i.(nutrt) the PO\ C \01l The LOIN ,,,I hexagon in the Charles Wiood area of

N I I i\ I .11/ 111 the post. (US Army photograph)

N i 1 10rp 11-' 1 C i I / er c 'ICh' tIIIId I ' I il i~ m id atQ iri ' \ Ilk- l I I, taI

1 i x j , -to h iir it"e I ie ha k hoic IT I IllCA li \ \ lie .1 n iT , llt I i ilI ca U ,

"l~e i t 11 (lirp eI tiei\ In lie\ iltice \e i t"1 ill d it Ci I p e th0Ix ~ pliiii~e il
\t1 t\% Iti /. ei ht11111d l Iee . , I (.1 o l i'i Ik cs tiLeIirt I heit h~l~e nll dile ill,-, Il lolll

l FC TTIW 1C B I I e~C\11 h I IC tihe k it' ie~ie o llte t e dilt IL.\ lletnii lie lihtt i o h

11 1i c, iii lo-, T11 ikC.i l c 1\111,111 (il Tlt ih e~ . n i he it l,1101

1 \ IO -', CLi Iii tie liiil allis ~ an lie wI .c it I Ide t ipp ni pi TI\ 1 -cIl/ I1 l t'l l~ k i L Ii l

V li', Iltt 11 \ie I .i i I Ile SieT l "l11 I th (' eiee ie d \(ORI, J I 1i'J1e\ I t I 1 /1 ilt idl It

Ii e ill I I lkttilli i c tI I aIIo1 1 11 I It Iie In ihi 1e e l11 \\d Ill iie -I L .t k\el VIiJ M ) I k 1
itit 1111 A n111 i- liel k )I I I CIC CS a .Il In e .h Jr~ 1111 \R) J Ii Ini Iiit~ I ip ip e1 1
I\ 1l.ani IIIII te l Fl t (l Ni liiir 101,1 iS\ l e jj~ -\c \cl. l ie 1 lei 11i., I ll 11 t Ii I lk b11 \t I Ii) tel

ik. ~iirc li e Id I Ill IteIl lie pihel 1 11 i jll the Ii .il acii [ b t i, I lie 1 ik,\ \, IL I t M

P~rltl ti the ib t ii lah t Iel oil ( t )! Itu I Tnl 'my 1),1 L ti Ce it tin L' \ktI\II 'N C I heI I i l \ III I I L 'I ,i I I L
11crei 1~ IIj *\I 1it 1)i i 1,et imunal hlip ,iil MISHI Ititx10 I le li i W lit I id o\ l ll x .8I I l Inli pit'i uK Tl

WINTER 1982Ii I to C 1111 lInia l l'llie -,la l CIII)~cl CI LII I Illi)\ 1 11 l



_ _ _ _ _ _ __4A Signal Corps space odyssey

Iskto%% abou LIt the I Necet in C Ilpite Of hIII >4R 1)1 space lin\ OItiiWIIt Ill Oh-IL' bilto

ke\ role. hle had nIot LjLialiIed (1rIgIttall\ ittca~it thtee Net % Ice N olipctlit Ion ' '

lor nedt- Noi'nce the protect had anld thle enring il I Ole ot 's %o). ~
Ilrecad% leachied Ithe point '% he[re it no Pt omlpted file ito take Niel" tOo _ I Ir )[ 0,44

loniter depenlded on i Ill molkentenit /iegler's \ai liable Ct I\ lI LCIOT 's R D) IOtl
he .k as eCr dI~tIIrhbed anld felt Ihe had to at Ioier range hasiN 1 R I ) I had o n Its
interpret thle % hole tc lun111 IN an appro\Cd organi/ationi tahie a po~ition
expirsstott ot lack oft t ist Iin h I, ot a chiefl cIllti~. "~ho kka the top
tintei\iP h\ top gokerinnrt echelons ci hlanl direct1%ly epoi tiiz to thIe
and that he should prornptl\ resign. But ennitnanlder. I lls Positiotn hlad ne\ et

e\entuall\ I Lsccccdcd inI explatning the beeni hled and I intmiediatel\ pIrNUCIie
'luatilon to Ills satj~laCtil on and hle \%ia rieesarN effotrts at the P'entaL!oti to

read\ ito assumne thle dirctorship ot our ha\ e it til-ed b\ D r. Ziegler . It took iitie
ttev. i I IIOTI. m1onlths to aeeotnipli'h thtat gioal anld onl

,Jus I then itt C th first da\N Of 7 A~gnst, 1959. 1 had the satistactioti of
Ilanuar\ P459, he r eceie% d t hat installingv Dr. Ziegler a, tile litst anld
attracti~e oiler lrottt Jihtisott. But hec otlk chief seientist tlte Ijihotatotie at
dlid tnot take it. After Itis, ov.~ t loroueh0 I-Oft %10it 0Intit evr tad.
analrsis of the respotisihilities lie v..ito I ,honLd aidd luteC that1 his

take at AR'\ at that tintec attd otl t ic aPP 1 p ei p% it t ke It va .it ho A) It anZ1

Iutnre Out look ot thle role of A RI PN atid canFitpain ot polit ical l'enatit'~l riNjdo
after e\ plaininit these\ic, evpoInts to th tic tiIls side: It \%aS stril o'ltitle hasis
chief signal Officer. tec declined. Ill of t hIs pro0\ eC 1ComllpeCteCeC a rido
I ehruair\ 1959. hc v. as appoinited as pertformance, I Onl , ass tired my sell Of
director ot1 SRD 11s iey AsNt t o Il, \k. iinittss to accept and ciindLuCted
I lectronics. I )i\ ision. thie Petttagoni hattIe on III,, o\\ tI. I ater4

I he \AR PA ott Ier atnt fin o . ii d1Ill onl. aite the ArtiN'' teot eatti/ation fin
appraisal regaid itti! thte longes ity of okur 1902 61. he visasked t') take oset tile

NO Ite sUocsslill\ xcI cd tot miltls\ S\il I

1L \o! as I c a c t help t(i ticL diii iiiiz ii

toiw of dkit\

- \\attets. \hIo \va' ava\ s a tiivei ot

Vanguard 11 was successfully launched
17 Febraury 1959. But a mishap during

*k, the final orbit insertion made the cloud-
cover payload virtually useless
Ironically, the payload's electronics
performed perfectly for the 18 days of

£ battery life.
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l9S9 to inake mother ti%\ It %%aN In 1960 TIROS I (far left) took these/
'Luclcsslul and the \ irInUatd progirm two photographs among many
had linalh deliscrcd the first ot the, long others, from several hundred miles
O\ CerduLe oiiinall\ plannewd I16Y east of the Atlantic coast from an '
NatellileN, It %AaN dis nated \ anguaid 2 altitude of about 450 statute miles.
and cined file h tckuip nixidcl of our The photos were sent by tele vision
ClOnd-cOI e INstf rutuentat ionl to Ft. MVIon mouth and then

1301 %khl sUCceSslUl Phx SIC;l transmitted to NASA, which
orbiting o1 the 22-pound pa\ load %ki' conducted the TIROS project.
demnonstrated, it ishap (luring the final
0r hit inserCTtio madeJIIJ the Pit% loadL

irtualdl\ LIselCN ,- 11C saite1 ha-d
alreadc been separated f ront t he hut nt In aI(10 In I t he I % leAIIIx e. OIL
out last stage rocket and \xss P)C!tctl\\ 11CI 'ternin ldk'd inltldred set111 1s;'I
onl its, %a\ Mien residul lel iIn the C a %oxltsiseeeh hi xei
rocket reignited and propelled it hecat haldlinee riicasluetu n inil n it L

and ~ ~ ~ ~ ~ ~ r sedn Jj Iuhnernal Ii he , j di xx xx lx

cloudc-co\ er Iiaing concept x% ii based 111,11 0ieruiti
# 0!!~~o scanning the earth Ii cuiruar t ep eul h I I K( )Is 0xld It

\Nithl photoelectric elnsors asN the otiitei Ri -iixi to k)
rotatling sajtellite mjoxed along1 it, .orhit dcsieri aithlijil sue Suete li mols d III
I herefore, the nouu irregula i tiulineIIII 111ns) phiXI1Y trutie , 11i1s.d H] IIt iii.,

mlotion miade imageI eOmIpultit Ion dJcsig!! staes epciall I I ie1L I R
11imprctical. [Itonicalls the pit\ lds suhsstern'
electronics perloi nled perfecil~ toll the I hec pi otect- li~id mL OnI ti 14 11 Ax

tidgViierit atnd ax tli i. e\pCricitCed Is~ dij s Of hilttes 1ile. hutl In spite ot hour \B~\1 .sleci uxcxellxi
hland. \kilotters handled lireralls cx er\ despecrate attemlpts to dense imlages (en \Iedxr1 xx iuhitixxo "I \c In it ti
tx pe "I pi011H be iII .iit iti~hle esC e ll 1101i1)r the data. 11lthrue sirituilarion and 'sklk tx~ii ellaitLe atilxc xct. ,iiix

a ~dlid t1,L lxil i~tiiit aiid good cxinpiiter progra.teelielt hadtciob he adtsi lte11d itt a xx111 1 tttxlt 1xii 1Cli
likixrnol II is ntanxs talclit suele- liillk g se u lp lirtall\. R( A. I'txticetoin Ixi lis . \RI' \

ttditI i ilttit asieteit u a mu1Lch more1 sopIlIistcd placd tlte tecluixci-l &IIex II t 1i 11iLk
%%1itlt s01i1C of Ill liketted to hcitiLeI a CloudI-COsC Miaid melte0(oolg ;il deaot ntttd pfodxx~ )) 'i Ie
i-1aplatit itn aii l~itie ass intll It tittisi stelilite \kits lrleadx\ cuxiting alloTIg I IROS p,is lxxa h\ K( N 'into Ill,
hliCteh\ he teii11d t11,1t the cliaptet oll I IRO k I I ele\ ision and Iniiared iespxxrsihxlit\ lit sRI)I
spice i iesllC. Nitile1d out lot I)C1,1 Oh (bseration Satlellite) I1- is saellite N RII' N' potiilp \kis its1

xl1Cisx 11 Ins1io1t iii tisaticle. eCpieeHite Included txuo tele\ sion carneieras One ttiislCt ted toI\ \ \ N utd xx lti I I R( Ps
biut a nriatll tiactioti of tltxxs tcall xxtl xiearl n n xriantrm I uxssieeslrx linltedolli I Npfl

L,11Tietolt I uiuticd h% h i l it St;IlgleC% eC%% hep1tr960ig eids l . it \ ,IN linitrde theC o1I.ke otI
)xtxii it t ijhxt,jixi\ uxitple o iI threse ca Ime CI asN c oui IdI bh C N \-N <N I ssstets opeitel peCL'O

N' VC eriteted hu~j)Qxxi space pieprlOgranruted Ii om ground slttioln ti (1 1 I bed t he 11ixe! 1x Illoe)xc1!iL I
otii liit~xis oitiel lot each oi hit to coincide %\till propet coritiuIIut1\ %\titll a totl xi oSloid

Vl otlaxie 'itx puI x)ts s lit cotnditions and tin acliexecot pretr iresL
10ax a1j LhA ill 1i, C 11isti 11iuicIt poxI load coxerage oft desired parts of tire globe. I lie fitnal nnan,enneuut ot thei

mi ,hi ilie isjt 0I tltetit ktituriunt I lie picture' \,Lere Ntored on mragnetic I I ROS ptolect eIprecitteul *i tutlte
Tle NSRM 1)1 oIcCIsk nd id\ilexeoped tape and transited to grixiind cumx\pictrue I lie Nit I oic

Lxi I. -x\ I ' n tii ne itr xi te1,1 IC iils uIpon itIterrugaltin. bitt alsoia IlitiN1C Miile1 Iiix Iion 1,11s it C c
xl x ' x Ixt I I chi tiats teial-timne 1% capahilits \%as prosided. of tfie laninni eflc uIrld flie
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Ocrtuober 1 960f. :\ri earlier launlch

A Sig9nalI Corps space odyssey aItIIIP In\IItns "I~LIhad resulted iii

CORI IIItill iiedtItiN Capacits cail fpirbaibl
bhefbest draliitrricd hs tice fact thatl it

orperationi of it ground terminal al k~noa ledge or cotnsetnt of thle White could Calii tile test oIf the entire Bible
itaa an: the SigitalI Co rps %Aas House to ascertain Lluickis a pr ominent aitnd L o III ii i ate I I tIC\,Iti 1 v o it id

responsible lilt the pay load and the trole for N ASA as, the nek kv csta bushed li Ilira ls at air e~tI C message
operation of a ground terminal at I-ort ci% thian .,pace agcnric. trarismiission late ofl SS.OOJ hits see it
Monmou10tth. I hie oserall operational Nevertheless it "ias our guit feeling \ka s I S 1) li C "4 a of id IIIS1
phase A as directed from the Space that \k c had ra adc N i gn it fi eait I COVIIIrIIliiCatioiis satellite equipped 'A lit
Operations Control (Center of NASA. contribution,, to the meteorological at coiilte long life solar prisser suppl '\

Slit the NASA C omnputing ('enter and satellite desecloptnent both in thei LInsirIg appiosiflitcl 19ft0f solar cells
at \A eA herI Bureiau Meteorolog\ concept of our f irst cIlud-corser arid associated ickel cadririiirI storage
Satellite ('enter. both int ashington, instrumentation anI)d our technical batteries AN had SCOR<1 ,the satellite
D.C., pla\n ri a iafor role, directorship of thle I R()S pa~ load, carriccd a patriotic. Ilressago: h President

I lie result-, Of tire I I 1<05 aocre Befo(re kke had to experience sonIic I iseilioner. a lrch iii sea~ of thle
rIiost gr atuf\ Ig arid fascinating. Besides tiiore frustrations. Ae \acre fortunate ito lit LC satelie.pci %a
the cloud fuiruatuori. thle first set of further adsarice the comnilications1 ;iccor f1I~ dioil ~rirc I ti 1 l'il Ico
pictures depicing aI SACep along thle satellite des clopmiert. Afread\ mu ( orporauori kas the priic contractor
Ca st coast clIea rlI\s showicd thle Septeriiber 1958, \,%tiile the SCOR I oi1 tilie pirojctf.
corntours ofl tire Ciast and tire St, projct .N as in progress. IsR I )I I lie (tOt Rl1 R 55 stem operated
I mi ence Riser, suibittd to A R PA at technical pcrfcctl\ ill all nlodes and practical

I heCSe first Pictutres " CrIC proporsal iif at similar bill great] ' Signal( Corp u. e [N "as emnsiiored
irr11Cirriediat floss t o Washington exparided arid Much tiure supluisticated part ucular V for thelarge sLolarnle logistic
%khere: the head (if N ASA pr esentred store-and-fiirss ard. oir dela\ ed repeater. okcrseas traffic. Bat after 22S orbits iii
their) ft JrcsudeIt I isetrillosci for ss stetul namned COL RI ER, \a lieicalled- 17 dais, s.sinhoss %% e c ro linger
public release l ater. c\ eririlore for a 500-pound satellite. A R IrA able to interrogate. althouL1h the
iii preics i irages a crc: oibta inted f ront ioperated, arid through their auitho ri\ cleeri rriics seemed fir be in a ork ing
marry parts ofl thle globe. atriorg them cos ering all three ser\ ices.~ t he\ locre Ini a Order. No corielusis e failure diagnosis
pier rres of r lie Haja (ai liforr 11l position toI select One 'I aiirablc ads l CiC alchiesed. butl %%e speculated
I'inSIrr la arid tile Suie,-Carial-Red Sea sulbsystem ro onte sers ice and mnains it thai \kc had first tile access code,
aiea khiclli ac still siidfs in ii\ to a timnely asailable las orable Bcaiuse of at disturbing e\perierce a th
n)IIOi\euri subsystem of' another sers ce. I firis Is SCORE1. ahInch had at simiple access

reelciccis ei fair credit lor- our " hat had happened in SCORE. arid for code arid rhibs rrusl could be tI i-1L!red
,rrilti i nitrs thiroug igl rhew s rinedia COURIER, the Army Signal Corps accideritall>\ b\ V \1 hbruradceast
a nil sr11 m irrrftie al clannerl s, butl a crc pay load \%as again scheduled for an Air
IIIkIi, 1 hs \~ \ inI ti frcrlease: of an rs Forc: %chicle.
ir11t Mrit)i r rslt trrrur 111Orl grIOirrd Iiiis concept did not please (Iln.
cit Initial ai I OIL Mornmoruth, WeC ended Medlaris. (rrrfirtun~atcl\. hoacser. trip

up) Ji Miere HIriNeserINie s1t deliser the guserrimnierit deccisionts had riot las urrd
grrrrs I"I firtrfc irllsis tim the s~aunas Ar space sehuicle dCselopnlCuts Inl
kerriers spite (it their piriruecling role arid

\5 crrrid. is a ith NAS .\.\riticials denuriristrat iris nil capabilities.0 1
at that Irune alcre nirt piticilalso I tire (0I RH 1< I H satellite. aIch
pliasant ( )rr fte %cf. first clay kif p runided bars rca Is. I hr.- Nsa in c
I I RU ( uriopr ci atIitr. aterIc sin c crrnuriuricatioris miodes , as CORi
cru nt litrinoll plearsanrtries Init a Plus facsimile. bul It a n lii rri nurIeisel
neleplOiri call. thre read Of NA~S\ larger capacit, ikas successfiull\
aLcc(Isc of ins Ort ha rig F lea kerd lanrched frntir(pe (ariaseral oili 4

Irinoiio n on) S Ignal (n IrCo ps
parlt riCpat inll Ior tire UI' P1OC fthutills
specific dirt iinrIi/alt [rn. It a"as quiite2
rinsioNs that tilre Signal Coirps role iil
tc prnrtcC tas 1ui be su~bdued. Other

cnrcrsantni "it NASA peorple led COURIER IS was an advanced
rit to le st ng elef ha a etrmied communications satellite for its time
tir tr tre t rrrg blie tat deeruired (1960). It could see, it could speak and

rend "aN ii thre miakinig tir reduce ainl it could remember. But after 228 orbits
erase tire credits of tire mulitar ' sers ices in 17 days. technicians were no longer
un tiheir pioneering space accomrplishu- able to communicate - although the
ruiCrits. I iCen catrie toi tire sad electronics seemed to be in working
coinclursin tihat liti %%as dune autih thre order.
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.11 Ilt in ns C) I.R I UR 111- lca Cll to HlII in a "ickcr The 1 00-ft. aluminum-coated sphere
c d i "cd V it h at hirihl% sophisticatcd has kct. bihut I canl't rememnber if I did' (above, left) of Project Echo orbited at
ilterroiat ion S.% SIciI. tnci udin 'it a i ias cd as, tihle\V\\cre h% t hc Post 1,.000 miles altitude. it had two
L'OltIt iaots code clhanv b\ h i an O ffiice dcciionl. tileIc fll of I1 S RI tracking beacons, and tie alu mi,:num
ad aincingi clock. lhcrclorc. it is not people in, hfci L'oserrmiinfs tallrness ILI coat provided radio wave ieflectivit of)
Impossible that the ground Stat ions got rccoLgn/ iic aconiplishmentis V.il 98 percent up to frequencies of 20,000

nut ll tepV. ih tre atelitesirssserri t',tiiti~t~i (Il * mc. Scientists armed the 50-ft long
%%eid V~re ecic ahie to Ilind the \kit Zil sltatterc\d~d SlttI "hd II horn reflector receiving antenna~.i ccrsstid"stmpsccd I a (above) directly at theoringshe

hack. Bilt uciertheless. data and lessons coIIInzrrioaiII c Stamp honioring orbtin sper
Icarned "il itCOL TRIE:R i otild great i\ \ 55- 1('11I0 satteilItC \V. asissued IS
hell it I u rt her ad\ a ncc s i I )ecclihcr I L)(rOlt iadd inlsultt 101111.
cimm iutrlicat ions sateilhie (lic Ii UM Satelite \%as creditcd III tic:

In1 19'60. the Artn% Signal C lps PI', (l~ )ttccpUhiication. as thie Woi id's I tic -rsc i \%i ic 11', 01 ( iiic 1.1t\A

hit) its (CnrCiiIal tiissisati Its I list ( oriiiiitiicatrioiis Sateilitc.. ICO)IriCLd1111 1, i-4 1 ) /iC I Ii ha,, tJic

icotent conttihutiontS to the spalce iauc cliitrrcl\ IL!Ilirrlg tile Sigtil a Corps, and o~poirII(II\ Il *.ppicri ho.circ I1wo

had( litthct etiticltedi it, piti histot> ol SIMI s, lst M~lich had hcti tiiiils P[i. dcii It N L Ul\ C,0 \dioi

techntologitcal progress cstaihlishced Iso oSeats cat ier. ( .rIIIiiiiccL, iii,) tIIc iiicliiticd III IsI

Mlatn\ cleatiotis sscic hcimi: I lic Issue ofifthe 1(ho0 starip pitPiCIMtd sii.iii1Ciil A ICt'IL'IIC tII liti'

pi'itiricd. \% itflit their flriiicV.,irk. V. caMiscd H) iipiolt (it protests h\ 1111 Itiii it i l\a It\ piLa! C\.iriipl1C

cilt that it %%mrild he ettil>l appio11piiate dcdicaicd pceople at SRI k hll %\t C t tic OI irI ii.) 1 "1 L't0c 1trp) StriIL'Ilt

1k) rCkILicst tlw' F'OSt( tiiLCc I)CpM1CII tiirt Stirted prIcparlatrrto[ lot I[ st I L! LCict "I Les1ci IIII~' tilt 10 pio')il It
tII Issuit .1C ritllic IriratI\Si t [tilit). ( )thcl ()lipILa it. siC N0 1 s Iriti lnr tit il I t il , III\i ,iiiicl nciipinicd i,) hrt IItic
II ,1111 ci 011tirti Iritl hi-CrI lirltillt I II til. UMi ci filticlt a ic~.\ toI riplarils to) Ii, st ), L a I (I t. ii 11t.Ia j1) t 1 tc
i),1111 At Oleu LCrItt-liiri,iS sirtl ,is tile .iilict \%is ithrrt un rll it t hr rirrut l iltis a)iiiiil i' i N \sS IIi ti

Inrrircarti Inlstitutlie ill \ rchomtcts III ol I I ii cr1 tap I )I . /iecc t!IC ecriCIld. SUii.Ct ' I i Liii, I It. l \S It 1)p1\
19S', tire \itiericati (Ieilic;.i Snicicts Ini tlicieIrrc. 10 LaLiiClr thle cOrttrpLaiIIItt. ~ irclo iithsrt i- itrrir
'iS I it I l ite \Stireticalt Iorilift\ tile l',stiistIcr (CTIcill Itt Itls capa1,cit\ tHIt I ( IM I( k d,' tIic 1111 s 0i iiiiiiiitr. a-

tiii' fit 1-48 1 lie Sig nal ( mIN p is ait )it.. tIS CIti/til Ati is'srstIXt Of tIOTIS sirCIliIr I)ut 0ils% icI lIrst tI~IIX-

pilt i ie tillits glial thitruigli C\ c> \ Ili. Iistrnastt-r (CtTIt'al teplied thatl the ri.d. isss ,01iiirriiii,rt iri sii1iii
p~iSsrhl- 011li011i .itnd iitirllict.ii CILritiVC1. tttite Iris hellreo t lr' ed toi \ AS V .iI Iliii it \I,is III fitI Polst )II ics latilt
it tsrt~t\ prrssihic tsr.). Ircluingti ic s lit-t sits~l tile lit \ ..... CCT r~i ( it that t lilt ..-rIl l \kr J sirs 1 s~i II I r it- tru

\%ltrtc IIrIs tt, ssCi cscuit thit I lifet [i tCr i ttrl-. t pittilhiL- dnix. lilt P11 ) IIIrs t t I tii,1rri I)? t',LICel
C\CCIICtIt tleigsI rttti h n u lit rr11t.Ista i ii pit hIifIi mti. like. tlic I n/u A, ili , hl bitrelire I T lI ,I I , Itlicit tllcilt Irm

Sigtilii ( oit ps .trt ILItI Ol ('lit istcL-Vsr'ti /to rba hooks Il ICed Ip lie entiot iCCI1ti ) 1S ad pfopostI~c to nId-iots I ( M)( I I II

[lrilt Vk. %\ IcdII.Ii ii tItlie T nlit lie nl rPiIs onst 0)1 iitttti 111 ltwi io . Basedt i l~ I it ilt l i hii tni iciL. t I l
C-splaiiiat irt'l Lzrsti sias t1hu tri0 tMrOMi iirrtltcr pi sate cfflln hs It /liclr paisrs tClliiil~loi 'M(l 1111

sttlpsi,iil IItCnd\ hccr tit~ilu irr hirusItsc 1 14LI-. flic tilitnrs toirk pirtipt stt'ps I-riii ~ire IL s, sikis s01Cti hint IIIr(

lilIt. 5t at 'i90li1I tilt alleged-u toi lit-CSi s 10 tIIA tti C01k..- tntCI reclrti [lur~g-li!h~ I t I h1C ir111 011r'i
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Brau n teami arid r elated A r to In issi It
elenments. grddualls- catte into its otsnA S ignalI Corps space odyssey AMeinwhl IW haone toScenth

to VSA R F VR. bat.k to Il
.Monmout h as C ommnandant of tihe

identification had crept into many devel opments quickly approached Signal School itt 1964 and to tile
publications of- space history. required capabilities. ARPA decided to Pentagon in 1906 a-, I )put\ (hict of
Corrections are slows in coming. In fact, combine the relatcd cff-ortsolf the three A r i % Co In nit rn t ti c it t io It, a nt (I
some Post Office publications still military services into project Advent Elecetri-cs. xxherte I retired in 1 967
contained the error in 1978! and assigned overall project I he a bi atlm Cs t IIto it

Unfortunately, the Signal Corps management to the Army in a nessls Monmtoutlh are still there, hut after the -
missed a great opportunity in 1960 to created US Army Adsent Management reorgani/attttn iof the Arms in 1962.
get its success story to many millions of' Agency located at Fort Monmouth and thes are Ito lnrgeratt integral part ofttIhe
readers in the US and all over the world reporting through the chief of R&D) of Signal (it s and has e changed their
and to have it prominently recorded for the Army. Although this Arms parentage t n one more dtastic
historN. responsibility was already established reorgan/atitin Stic of the missions,

D)r. %on Braun. with whom sse had by September 1960. the ness agency was hase been motdified itt eliminated.
a line -working relationship and wx hom I not officially actisated until 27 March other,, hase beeni added.
have always admired as a perfect 1961. For us-at SRD1) this had aserious A nesw generatiton of scientists and
gentleman. had referred to us Cornelius impact. Although we continued to be engineers has replaced the niln% who
Ryan. the famous author of The responsible for some R&DI in hiate retired or passed a%%a\ sinlce I
Lonzgest fat and other WWII best communications satellites. t he departed. Although thle\ are mit longer
.sellers. Ryan had been asked by immediate need f-or stalling thle ness part of a Signal Corps actis its. the\
Reade'.% lige.w to wx rite a feature story agency with competent similar talents represent together wxith ld usl rs
on communications satellite, required the transfer of some forty kes the hackbhone of tle Army R&D i n the
Consequently. he made several % isits to people fromt our recently initiated Astro elect rotnics arid comimunica'jons fields
its and spent manyk hours wxith Dr. Electronics Dix sion. In the Advent anid thetr conttintued achiceements "xIII
Ziegler and others. He felt he should project. the Arm\ had in aji o r benefit tilie A rmi cormnictat or. I he
also go to the Pentagon to collect responsibility for the payload and memorable phase of the earl\ Space
firsthand background material. At that ground terminal systems, thle Nasv for Age has passed anid the labs ate nos,\
time manv details on satellite wsork were shipboard terminals and the Air Force SUCCeessfull\1 penet rating thle frontiers of
still safeguarded under security for the launching vehicles and related the Cotrputer Age.
classification and he returned rather operations. It Is gtatifvtng to nite. th'il Jist
frtistrated frorni his Washington trip. But this lasted hardl% mnore than a recent)-% onle otf t he -altt R& I)
since he had not receised all the desired Near. Under the pressure of the Air actts iesc at I tirt Mnlttmotth has been)
answers. He wats also told that any Force to include the satellites into their reciglit/ed as thle top i bitratoi\ sit) thle
publication covering ongoing military mission, the Arm\',s responlsibility \xas enire A in(] itt las beelt pi enied
R&DI was by government regulation reduced to ground terminals, an,] 5 t lie e1Ct "Chits11 of tile ti
subject to prior resiewk and editing, ground support. In Ma\, 1962. the Arrii\ I aboratois of the )V at -\5xati
When he fi iiiliv submitted his agency \,\as reinmed thle I'S AtInsIht.rmi csehtp i tttc i
manuscript to Dr. Ziegler, it turned itut Satellite Communicatioins Agenec\ achies eilits of thet prex Otlst tttiol
that, based oin the gaps in information IS AIC ) . W\'ih this chanige, t he still reinaii tfecpl\ cemibedfded inthtIle
wxithheld from him and his attempt to R&D) misston of SRD w) xas alsot minids aind~ hearts of Signtal peuople
bridge them with his ossn six id reduced accordingl,. and tile Signial es e\l rC \h iee xealso st ish ( ttdspeed ito

imagination, the manuscript required Corps no longer had ans dtrect stake i it, s. cessols ltt the cottin ued benefit
considerable rev isiitn. When Ryan wsas satellite pa\ oads, thus bringing it) aln if ot *\t ill\ anid its coinmmunicatorls
totld about this, he %otas sot upset that he end a most memtorable chapter of
coruld not get all the information he had Signal Corps pioneering efforts anidA
desired and that he would be told wohat achiesements. firt (,ei n Rr't rtiiredlfromp at (tie duit in
he cttuld. anid could rit. xx rite, that he I he SAl (I C M a genes has /V6 afier i/tt i cart of diotinguothed
ca ncell ed t hec p it fe ct I h us. survivd all subsequent retirgarntations %erto~ .1 /4 ? 19'Reti Point graduat', he a/it
unfortunatelN . no Realeri% Iigesi and is still continuing tto perfect satellite Auioek qut iutnpletetlthe US Arnri Signal
a r t icl Ion t he cxc\ ol u fion ofi grotund terminals for Army use. .St/ittt (140). ( omtntd and 6eca S'taff
coimmu ni caitio ns satellites was including tactical applications for the .School/ /1V44), .4rnleul 1ort v.% Stall Cuollege
published and a great oppottrrtnf fotr Signal Corps commtinicator in the field. (1951,t andi the .4ini Har Ctllege (1955)

he Signal C orps ss as, lost. the ultimt gratifyinig purpoise of- any' Amon ho ea am c~tnlant~grien aitre hi
I h e I it t ii r e ttf s a t e It t e successful Signal Cotrps technological 4irnnt Sivial ( enter and Sthotd (/V04-)6

cotn mtinicat ins. wse recttgni/ ed. lay endeavor, and hit foital ati~inmcnt as 1epti ( hil.
w it h satellites in stationars NASA. tiriginallx abstorbing the C&. !)epartnlen oft 4rii r/Wteit'
sx nchrtimrtis equatorial otrbits, with NA('A. major parts oif the Navy's Brovt n. iho plated a otitral' rh mi du ii

ftixed relatinships to their grtiund Vanguard group at N RI.,stime partsotf initial Signal ( orpt %pate vffort, rcud, \io
terminals Since launching %chicle SR 1)1 and. above all. the Dr. von Edinhurg. ietxat

6h ARMY COMMUNICATOR



Hans K. Ziegler
I lls K. Ziegler (SMI'56) was born on March 1, 1911, he was assigned to the Office of the lirector of Research

in Munich, German)-. He received the following degrees to guide the L.aborator,'s Space Electronics and ( eot h. -

from the Technical University of Munich: the German cal I'rograms. In 1956 he was appointed Assistant I)irect,,r
equivalents of B.S. in 1932, M.S. in 1934, and the 'h.I). of Research, with research in meteorology and chectrni C
In 1936. all in electrical engineering, components added to his assignments.

Between 1934 and 1936 Dr. Ziegler was the German Ini late 1958 lie became Director of the newly established
illivalent of an Assistant Professor in Electrical Enginecer- Astro-l-lectronics Division. Under his leadership, sinc
Slg at the Technical University, Munich, pursuing research 1955. the Army Signal Corps has produced mnair com

ii dielectrics and in the theory of nonlinear circuits. Ini tributions ti spc electronics, amng which are the tirt

1)36 he accepted a research position with the Rosenthal so lar po\er supply for Satellite 1958 Beta, the SCOR .
klatoren G.M.B.H. in Selb, Germany, a subsidiary of the cllIIIxx1umications electronics for Satellite 1958 Zeta, and the
A.(;, \&here he spent the first three years in research of \anguard cloud cover electronics for Satellite 1950 Alpha.
dielectrics, high-voltage phenomena, lightning, high-current It has technically supervised further the TIR()S elec
arcs, and energy transmission. Soon after the beginning f trnics fir Satellite 1960 Beta and pre..ently i, d(x cl,)pi1.
\\ orld War 11, he was appointed Chief of the Research \arious advanced satellite commtinication ysteuis.
.od )evelopment Department of the company ;nd his )ring the IGYV, he was a l)efeiic I)cliart ilient vIe-
Iork shifted to military electronics for the (;ernian Army gate to the "l'l chnical 'aiiel on the Earth Satelliitc I- i
,nl Air Force. Electronic fuze systems for bombs, shells, gram of the NAS and a U. S. Delevate at the 5th ("..X(
11141 mines. priximity fuze systems aod m;Y other aspects conference at Moscow, 1958.

-,f military electronics and communications, and associated In lt:\ust, 1959, tile Signal Corps appllil td )r. Zieg
,components, were his major assignment. ler it the 1Illsititii of Chief Scientist of lhe .. S. .,\ irmV
After the war he was invited by the U. S. (overnment Sigial Research and Development Laboratory at Font

t, come to this country and in March, 1947, lie jiiined the Monmouth.
Arm Signal Corps Laboratory at ' ort Monmulh, N.J.. lHe has p1u blished numerous scieilitfic and ttchnical
1% here he has been for the past thirteen years. papIer" hl'h1' :1 mlliber of patet"' and is a frequenl

li 1954 he Iecame a United States citizen. sfllkcr, lecitrer. and moderator to the scientific ommuil-
I',ir eight years he was a Scientific Consultant to what is nit1 \ thrlMnghOlui this cimtry and abroad

nov the Electronic (omponents Research )cj ia-1t i IT i I )r. Ziegler is the 1060-61 Presii t if the Armcd
the .\rmy Signal Corps Laboratory, and has made iiaj,)r IForces t'imnuiiicalionms and Electronics As ciatiiiii I t
S,irrch cimtrihutions to the field of energy generation anod \lu]imunmth (hapter, and also serves on various milithv

conversion, and to the electronic components field. In 195S and civilian comi it tees and panels.
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1960 PRE TRANSACTIONS ON MILITARY ELECTRONICS

Guest Editorial
HANS K. ZIEGLER

\T'ER the past 100 years the United States Army In January, 1958, the Army launched Explorer 1, theOhas established a proud recordl of pioneering onl first satellite of the United States and the Free Nkorld.
miany scientific and technological frontiers. The In March, 1959, the Army placed the first 1'. 'S. satel-

experience of each war in retrospect has generated an en- lite, PIONEER IV, into orbit around the sun.
ergetic and imaginative drive for progress which has al- In addition to these and other launching successes, it has
lowed it to set many outstandingly significant milestones of Contributed many firsts to the payload electronics of %ari-
success, to make this country safer, improve our mode of ous satellites. The first solar power supply was provided
living, and enhance the Nation's prestige in the world. for the small IGY satellite Vanguard I in 1958. The first
These accomplishments not only cover many aspects of satellite communications system, P'roject SCORE, trans-
electronics, but also very' much include the physical, chemni- mitting the ]'resident's 1958 Christmas message to the
cal, engineering, biological and medical sciences. In some world, was ail Arm%. project. So was the first cloud Cover
instances, the results of the ptrogressive undertakings grew electronics carried liy the IGY satellite Vanguard 11 i

to such magnitude and importance that the Nation decided 1959.
to establish organizations devoted completely to the newly- In the biological field, after a journey, into outer spacc.
created disciplines or potentials. the first recovery' of live lprema~tes, Able and Baker, was

The U.' S. Weather Bureau's transfer in 1890 to the anl Arnmy achievemlenit.
)el ti nlit , f thle Interior after origination by the These are ,ni lY a few of the outstand inrg in ilest onu s so

Army- in 1 870; the establishment of the U. S. Air Force as ciated with a %%alth of new scientific information founld
ain indlependent third military service in 1947 as the result along the luntg roadl of Army space activities. The accom-
of the Army's forward-looking initiation of anl Aeronauti- panyilig pap~ers are anl attempt to give the readler a cross,
cal Division of the Signal Corps in 1907, and its 40 years section through the patst and sonme of the future contemn-
aggressive effort in the aviation field; the foundation for plated wvork, much of which has been and will be con-1
the activities of the Atomic Energy Commi ss ion as anl out- d ucteu ill clo se ci,, licration withI other iilit a rv aiid civsil i a i

growth of thle Manhattan Project (owhc teAry agencies, and indlustry. All of this work is closely relate I

had an important respon sibi lity )-these are ol% aI few ex- to the field (if electronics.
aniples of the Nation's trend to utilize the Army as a trail Thiis issue is arranged in foumr parts to tell the siir

b~lazer into new areas of science and technology. 'I UNt I and 11 satellites atnd space probes. of the Coin
The advent of the Space Age found the Army well pre- riuicatio ns, Satel-lites, of the imaliy other space nenlakor,.

pa red. Its o wn capabilities gained in years of endeatvor in1 ainid the st rv '-of the satellite tracking e ffo rt. Ackinowledl c
thle scient ific and engi neerinrg fields-supplemiented by the mciit is (Ince to all whloi have coot ri but ed and helpedcu toi ma k
Free WVorls mtost experiencedl rocket and missile team tl s puLldl:iat i u)ssileI.
under D)r, We'rnher v-on Brauin eniabling it to estalilish all The Arimiv has its o%%ii impoirtant role in space- -as othier

till5tirpa ssi', reco rd oif ach ievciien t iii imanyV asp ct S of amilita ry scr\ ices have. 'l'he Lut I Ii rati01 of 5PIMCC t CCII IO Ii gv
ii'ir i Iit, Irv tnoI i cviIIinI sp;~ i't iiffrt. Ill the future fultill mei1clit iif its assiitl lioissiiuits17 ite

The Armivs first successful electronic contact with the aoreas ot cooiiicaIioImn irl ilk-feiise eColIIvi;ll;iiic Inl
ioon in 946, f roint the [Diana Radar at Fort .110I nun itli, Cli1iig in eirl a nd aiiiIi a ppin1g. will bie al ii i iiiI l) :

N.J., exten~lel ma~n's informtatiiin lievoiii the earth's enl- I)]( retluireloelit. fur which prtu' iplec' ~ t i ~i h
iruunio an t )i pv 1 the( was' for later space age elect ri itus. wy

lii hi94 9 a1 V2 rocket with W.\C Coirporal scciind stage. 'Tlie Arioiv is, iiileu prodolf its 11iaior plr ill Llk *iiitio
tired ;at klolilte -aimds, New Mexico, reached upl 250 uiiles tit(e I 'ititeul S tts sluace effort aind will cu'iuro in1 hi ill?
ainid pruou led thll first1 physical peinetration intoi oute r slih'c. c'onisisteint with its ries aiinmsd os Pill luerhap, mu ur,

lit I');() aI Itilitcr C test firing exhibited aI perforioiinc ilipiurtant1. tile- iiuagilttioii which h~as leu t, o ao sl , itill

wlitl is ,m1,\ hiad the inreiint capabilit ies oif latilichlig Natiuuli's ''lirsis'' is niiw aggressively ;it \iivl. ;illill
oicarthI satellite. citat) te, ne ci liciut, (I- poiteniitals of g'reatmui lan

lii 1)9;7 ;tithrr Jupiter C test firinig furniishedl the first aiiiu ~I.Lrifikaiicc will cuulie tint of its lahuiratiries
l tiut the re-entry proleii- the niose (-(tne which conlicelts vitltl tio stii-lo-tr (It-fu'ist, anl as history hia'.,

I rt'"ilent Ih*icerhower proudly displayed in his talk to the iuft('i ul,'1iii'trat,'il, oiluncepts whichl alsoohi ti lttti-

Nat ii. Iivi ng.
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TELSTAR

The top communications engineering achievement
in the past 50 years

The National Society of Professional Engineers (NSPE) has just announced its 10 top

engineering achievements over the past 50 years during a ceremony of the NSPE in San

Francisco, as reported in the IEEE "Institute" for March 1984.

An NSPE committee cited the following advances as the most outstanding since

1934: nylon; the first controlled self-sustaining nuclear chain reaction; the Electronic

Numerical Integrator and Calculator (Eniac); the transistor; the inertial navigational

guidance system; the Boeing 707 jet airliner; the cardiac pacemaker; lasers; the

TELSTAR satellite; and Project Apollo.

The 10 outstanding engineering achievements were selected in a two-stage

process. First, the 80,000 NSPE members were asked to choose 10 award categories.

(The ones selected were synthetic fabrics, nuclear energy, electronic computers, solid-

state electronics, automation and control systems, jet aircraft, biomedical lasers,

communications, and the space program.)

Next, an ad hoc NSPE committee chose the most significant achievement in each

category. A chronological list of the achievements and their award categories followed.

The launching of the TELSTAR I by AT&T Bell Laboratories on July 10, 196Z,

heralded a new era of communications for data transmission, television and radio signals,

and telephone messages. The TELSTAR and its succeeding communications satellites

have provided the links to move information around the world almost simultaneously.

For the latest on TELSTAR III see the Bell Laboratories Record for May/June 1983.
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John R. Pierce

Leader in
Satellite
Communications

John R. Pierce, the many-sided man who led the way to
satellite communications, was initially moved to do so when
preparing a talk for a meeting of the Princeton, New Jersey,
section of the Institute of Radio Engineers in 1954.

"My topic was space," Pierce recalled later, "so I thought it
would be interesting to make some calculations concerning the
possibilities of communications satellites. I was astounded at the
way things looked when I actually made the calculations."

This was three years before Russia launched the first Sputnik.
With the subsequent rapid development of rocket power in the
United States, Pierce pushed the idea of using a big plastic
balloon, then being planned by the National Aeronautics and
Space Administration to measure the density of the atmosphere
at high altitudes, to reflect voice signals between transmitting
and receiving stations in New Jersey and California. In 1960 the
scheme was tried, with complete success.

This "passive" Echo satellite-so described because it did not
actively retransmit the signals but merely reflected them-was
followed in 1962 by AT&T's Telstar satellite, which had an
amplifier-transmitter to relay the signals, and soon afterward
by other active satellites.

Today satellite communication systems are vastly important
in transoceanic service (more than 50 per cent of all the voice
channels between the United States and other continents are
obtained in this way) and domestic communication via satellite
is both technically and economically practicable. A domestic
satellite system should be in operation by 1976. The system will add
28,800 circuits to the long-distance network using satellites to
be leased from the Communications Satellite Corporation.

7



Pierce made many other contributions during 35 years at
Bell Laboratories. Important among them were ideas and designs
for a device called the traveling-wave tube, which had been
invented by Rudolf Kompfner in England in 1943. Years of work
by Pierce, Kompfner and their associates at Bell Laboratories 4W

(which Kompfner joined in 1947) eventually made the tube into a
powerful amplifier for microwave radio systems. It has also /
become a rugged, reliable component for communications
satellites, which are, in effect, microwave relay stations in space.
And here it should be said that Pierce's ideas about satellite chi
communications went far beyond the Echo experiment, which he
promoted simply as a practical, relatively inexpensive way to
explore the possibilities. A technical paper he wrote in 1955,
expanding his Princeton talk, covered all aspects of the subject
and by the time of Echo he and others at Bell Laboratories had
already carefully studied the resources developed there that might
make active satellites economically useful. These included,
beside the traveling-wave tube, the transistor; the solar battery;
the horn-reflector antenna; an FM circuit invented at Bell
Laboratories many years earlier; and an extremely low-noise
amplifier, the maser, that introduced only about one one-hundredth
as much noise as previous amplifiers.

Pierce also invented the helical structure for the inner wall of
the circular waveguide. For years he directed research programs In 1949, Pierce tests a model of a traveling

wave tube, one of several Bell Laboratonesin electronics and in communications systems and principles, developmfnts that made satellite corn-

including studies in mathematics, acoustics, vision, economic munications possible.

analysis and psychology. Numerous other inventions resulted in
88 patents. Pierce was also a writer (13 books and a lot of science
fiction while he was at Bell Laboratories), a wit ("Nature," he
once said, "abhors a vacuum tube") and above all a stimulator
of other people. When he retired from the Bell System in 1971 to
teach at California Institute of Technology, President Baker of
Bell Laboratories (at that time vice president for research) said,
"John Pierce has unwaveringly looked for the most challenging
ideas that science and engineering could contain. He often
personally phrased these in forms which excited the best energies
and enthusiasm of whole generations of collaborators."

It was this capability that made Pierce, more than any other
man, responsible for bringing satellite communications from
dream to reality.
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HISTORICAL CONTRIBUTIONS

OF BENDIX (AIEE/IEEE MEMBERS)

TO AEROSPACE INDUSTRY

First Aircraft Generator - Hispano - Suiza Engine 1914

First Electric Starter - Liberty Engine 1916

First AC Generating System for Aircraft (XB15 Experimental 1936
Ac ft.)

Complete Line of AC and DC Brush - Type Generating Systems 1950

Development of Family of High - Temperature, Brushless 1956
Generating Systems

First Transistorized Voltage Regulator 1957

Introduction of Oil - Cooling Techniques to Brushless 1963
Aircraft Generators

Introduction of 3/4 Design with Spray - Mist, Oil Cooling 1968
for Generators

Introduction of DC Brushless Generators 1973

First No Break AC Electric Power System for Aircraft 1977

First Commercial VSCF System 198Z
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U.S. ARMY ELECTRONICS RESEARCH AND DEVELOPMENT COMMAND

ELECTRONICS TECHNOLOGY

AND

DEVICES LABORATORY

U.S. ARMY "LABORATORY OF THE YEAR"

16 JANUARY 1981

23 JANUARY 1984

DIRECTOR

DR. CLARENCE G. THORNTON

DEPUTY DIRECTOR

MR. IRVING REINGOLD
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DR. CLARENCE G. THORNTON

Fellow 1966
AFCEA Gold Medal 1983

Dr. Thornton is currently Director of the U.S. Army Electronics Technology and Devices
Laboratory, ERADCOM, Fort Monmouth, New Jersey and is responsible for planning,
managing, coordinating, and implementing a $30-40 million dollar research and
development program which forms the nucleus of the entire electronics field and
provides the basic media for the development of all types of electronics equipments and
systems for use within the military.

Laboratory programs encompass the full range of R&D from basic research through
engineering development of semiconductor devices, integrated electronics, elecronic
tubes and plasma devices, displays, power sources (including primary, secondary and
reserve batteries), and supporting areas of electronic materials research. He is
responsible for determining Army subsystem and component needs in terms of end-use
application in communications, data processing, surveillance target acquisition,
electronic warfare missiles and ordnance, and for planned coordinated integration of
known and anticipated requirements for all DARCOM equipment and systems
responsibilities.
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IRVING REINGOLD

Fellow 1975
Fellow Society of Information Display 1973

Mr. Reingold is Deputy Director of the Electronics Technology and Device Laboratory,
after previously serving as Director of the Beam, Plasma and Display Division of the
Electronics Technology and Devices Laboratory, U.S. Army Electronics Research and
Development Command, Fort Monmouth, NJ. Since joining the Fort Monmouth
laboratory complex in 1945 his work has covered a wide spectrum of technologies,
including radar systems, microwave tubes and associated transmitter devices, display
related device development, techniques, and applications, and high energy pulsers for
directed energy weapons. He has published extensively, and is the holder or co-holder of
a dozen patents.

77



VLADIMIR G. GELNOVATCH

IEEE Fellow 1982, for contributions to microwave circuits design

Vladimir G. (*Walt")Gelnovatch is current Director of the Microwave and Signal
Processing Devices Division, Electronics Technology and Devices Laboratory, Fort
Monmouth, NJ. He is nationally known in the microwave community for his innovative
contributions in the fields of microwave integrated circuits and computer aided design.
He pioneered development of the highly effective "DEMON" computer program, widely
used in the U.S. and Europe for automatic design of microwave integrated circuits. His
expertise also includes: microwave solid state devices, microwave circuit design,
optimization, measurement and synthesis, microwave transistor amplifiers, and
reflectometer modeling, that has given him international exposure.

78



DR. ARTHUR BALLATO

IEEE Fellow 1981 for contributions to the theory of piezoelectric
crystals and frequency control

In 1958, Dr. Ballato joined what is now the U.S. Army Electronics Technology and Devices
Laboratory, U.S. Army Electronics R&D Command, Fort Monmouth, New Jersey. Since

that time he has worked on analytical and experimental aspects of classical frequency
control and selection. Specific areas of interest include evaluation of piezoelectric
substances, development of SAW resonators, filter crystal and crystal filter design,
development of crystal parameter measurement equipment, and growth of high-purity
quartz. Most recently, he has investigated the properties of stress- and thermal-
transient-compensated plate vibrators for high precision application, and has developed
acceleration-compensated resonators. These results have been presented at the
Frequency Control, Ultrasonics, Microwave, Circuits and Systems, and other symposia.
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HISTORICAL CAPSULES



100 year history capsule of IEEE

188 The American Institute of Electrical Engineers bounded by national boundaries.
(AIEE) is formed by a number of "electricians and The rank of Fellow i created in theAEE, which is
capitalists" st a meting on May 13 in order to prop. ThrakoFelwicetdinheAEhchs
erIl st ta meign ayin e r to tttene the largest engineering society in the United States,
ery h foreign delegations exp to atte with more than 7300 members. In addition, the Code
the International Electrical Exhibition, planned for of Principles of Conduct for the societyis approved.
that fall at the Franklin Institute in Philadelphia. The 1 The rank of Fellow is retated in the IRE The
first technical paper presented at the conference deals first IRE Fellow selected is a German citizen, Jonathan
with the Edison effect, a harbinger of electronics. Zenneck, well known in the magnetics field.

mql m 7% rmwMun 1917 At the request of U.S. President Woodrow..P..iu Wilson, the AIEE appoints two of its members, Bena-

1'min Lamm and Frank J. Sprague, to serve on a Navy
- wartime resnearch and development committee.AL -commttee on radio of the American Standards Asso-

4" ,ciation. Already the societies have shared two&JI presiderlts, Arthur E. Kennelly and Michael I. Pupin.
,f ll . 1930 The IRE initiates the custom of always electing

a non-U.S. vice president.

This exhibit at the Franklin Inatitute In 1884 spurred
the formation of the IEEE's first predessor, the
American IntituW of Electril Enginers4

1886 Several members prod the AIEE to hold local
monthly meetings in New York. The first meeting
starts shakily when Ia complication ofbusiness" pre. A torchlight procession illuminated the stritsf New
vents the scheduled speaker of the newly formed Yor on Oct. 31 1884, demonstrtting the 9 of
Westinghouse Electric Co. from reading his paper on about 300 lncxntiesct 16-ndlepowe lamp .
"Incandescent Lighting from Centrtl Stations.' 1939 The first IRE section outside North America is
I889 Committees on units and nomenclature are founded in Buenos Aires, Argentina.
established within the AIEE. 1947 The IRE forms its first student branches at the
1893 The Chicago section is formed, marking the College of the City of New York and New York Uni-
first AIEE base outside New York City. The AIEE is versity.
also instrumental in getting the "henry" approved at 1948 Professional Tlechnical Groups are created by
an international conference in Chicago as the world. the IRE, further organizing members into specialties.
wide unit of inductance, thereby honoring Joseph These groups are the forerunners of the IEEE
Henry, one of the founders of electrical science In the Societies. The first IRE technical group, on audio
United States, engineering, is now the IEEE's Society on Acoustics,
1900 The AIFE creates an ad hoc committee to join Speech, and Signal Processing.
in a general drive to get the U.S. Congress to form a 1954 The IRE begins publishing the IRE Student
"standardizing laboratory." Hearings are held, cul- Quarterly.
minating in the creation of the National Bureau of 1957 The expanding IRE surpasses the AIEE in
Standards in March 1901. terms of total membership. (In 1947, the ATEE
t902 Charles F. Scott, the AIEE president, forms stu. membership totaled 26 500, compared with 18 000
(lent chapters at colleges and universities to support for the IRE. By 1962, membership in the IRE topped
industrial courses that prepare students for "the 96 000, compared to 57 000 in the AIEE.)
plunge from theory to practice on graduation." 1961 A Merger Committee is formed between the
1903 Andrew Carnegie's grant of$ 1.5 million helps IRE and AIEE.
launch an effort to establish an engineering head- 1963 The IEEE is crested on Jan. 1, when the AIEE
quarters in New York for the AIEE and the equivalent and the IRE merge. The merger is favored by 87 per.
mechanical and mining engineer groups. In addition, cent of the voting members of each organization.
the first AIEE technical committee, the -igh Voltage 1973 By an amendment to the IEEE Constitution, the
Transmission Committee, is formed. Sections are U.S. Activities Committee is formed, predecessor of
established in Cincinnati, Denver, Philadelphia, Pitts- the current U.S. Activities Board. This entity expands
burgh, and St. Louis. the IEEE's role into professional as well as technical

1912 The Institute of Radio Engineers (IRE) is found- issues.
ed during a meeting in New York at Columbia Uni- 1984 The IEEE celebrates its Centennial with the
versity on May 13 of the Society of Wireleam Tele- theme "A Century of Electrical Progress."
graph Engineers in Boston and the Wireless Institute Sources: Engineers and Electrons and The Maklri qfa
of New York. By explicitly excluding the word Profession: A Century of Electrical Enineerinq4 In
"American" in the title of the new institute the radio Anerica (IEEE Press); and the IEEE Cenrennial A.
engineers support the proposition that radio is not tn'ities Guide. Chapter 6 (IEEE Center for the Hipitory

of Electrical Engineering),L ._..._



Time (upsude Sealed
To Be Oened 21 June 2060

FORT MONMOUTHI - A time "at Corps Centennial being feted i ga Tltt- Cun-t I'l, ,ae iili-]
4isule, w ith Army Signal Corps tnis year. vid allIN Sealed in, M2 e; . leri-

electronic equipnient. documents The items included in the cap- eitveloP , w. and 0iiV caPsleI Itself
aud Papers in a copper cylinder sule should prove of great his- a aed ap:)tj.,cct

,Was installed it a tour-ton con- torical value on the 2w0h birth- The inscription on the bronzi-lrete vault on the top landing to &-y. They will Provide not airiy pla que covering the vaill; is:
!the entrance of this poet's head- a complete and rejresentative,
quarters building - Russel Hall picture of the Signal Corps in I CENTENNIAL TIME CASLE
lasit Friday. 1!tai, *but also historical informs- Beneath this plaque lies a

Army officials, government 'ion dealing with the origin of the time capsule installe-d 16 Set-
employees and guests saw Maj Corps and of ma or developments tember 1960 to commemorate
U~en. William D firutin. com- I luring the first 1110 years. the first Centennial of t1w
manding general of Fort Nfon- Made of one-eishfth inch lop- United States ArmyN Signal
mouth lead the cieeony in the -jer, the capsule me~isures 46 int- Corps The time capsule is toI

seating of this relic which is to ches in height and 24 inches in be opened in the \e'ar 206(1
be opened on 21 June 2060, the1 diameter. The contents weigh api- on 21 June, the birthday ofI
two-hundredth anniversary of the proxim ately 330 pounds. the Corps.
Signal Corps. In'l the final1 sealing of the cap- This time capsuile containis

The ceremony marked another sule, all air was evacuated andi items depicting the status of
..tep *n the celebration of the Sig-im the cylinder Ivas filled %%ith an~ ni'.tarv ernm I , iI in

1980, as ell as historic al ma-
terial showing origins of the
Corps and progress during
'he first hundred years
Contents of the time capsiit(

,re: photos of CG Sta-ff anld Ma-
ior ActivitY Comm si'icri con,

- 7; ite photo of all Chief Signal
j 1 fficrs:photos, of F-rt Mon

mouth ; missions and ILinmi in!
-1manuals. organiat:on ,harts

t elephone dlireortorses ueiitem-1 or
- A ders: microfilm of handbook-

E I e r I r o n i e Commiunui-aton
Equipment; microfiln. of Gener-

- Albert . Ayer, fi,1 Clue!
reguilato'ns on unifi)rni os 'm
and decorations: Centennial bro-
cnurcli: Centennial issue of MON
MOsUTH I Tt--~ E__1'
s~ace issi of 111F, ni- i/it1C

port;- Centennial flag.,; fitlm1 * ~ 'untuicy of US fArtn2 % ;i~

enaieelectronic cmn,iivnts
solai cell,. bookt-' s sod iStci

ials covering, tiains;- at t!w U
~ a'~ s- ~S Army Signal Corps' 1,( lool

a-pi'(if Arrm Serre' ir% " thbe
NI Brurker's and Gner-al Hif lp'

/ / elson s Ipresent C(f Signal Oft
Ifrcer' addre-sc-s at Fir Nolyer

VIEW CENTENNIAL PROGRAM -Among the hon- Washington, 1) C oii ',' Junti 60

ared guests at yesterday's installation ceremony of , nomum to S i .na'h!l Ip i
on Army Signal Corps Time Capsule at Fort Mon- nia imnbedded in lucite; quarter
mconth were Ccngressman James C. Auchincloss (se- !.% i3 I -v ion, repiri c "IVi's

conid from left), Rumson arid Maj. Gem. (Ret ) Jos- rurrent newspaper, and ruaga

eph 0. Mauborigne 'righf), of Little Silver. The Post ?ini' iioi on 'Trad int (of th,
signal Corps : lnformitin (i' [I

vi trs, with Mof. Gen WilliJam D Haml in (third -,t comma- 'l )P, 11 .1 n

1 -rn left), Fort Mnm0Uh commanding general and C.l-N 11 ne Nirk "ilirniatiw

FHrl Gen. Char les M lhoer, Army Signial School Cam- !,o r; fi -r 1 1, 1, 3 :r

mr,-sla-nt, yew bronze tlslue which has ju',t been 1n CiI- ,.II co'
o ac-ed over cyltinder loist out side of Post hpoa(iar ofprinied priigratii tini ruee;i

hi~v udingq (seneral Matmbo)rgne is a former A'mn~y julp ins' a'i' isrit ,%1

- !srrnl Offoer, 
5 irr-rg a four year t-)ur litc h %- lji of ciitints iti tie tirIt' ra;'

;,tarted in 0ctobet 1937. se
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Tales of Yesteryear.

In Case You Have

Forgotten

by Dr. HAROLD A. ZAHL

A lli ItRN OF1 T11L CFNURY, the newly formed
Mar coni "Wireless Telegraph Company of Ameri-

ca. wi th its home office in England, purchased a
93-acre farm from a New Jersey resident by the name
of Mr. Woolley. The farm, located in Belmar, N ew_ _ _

Jersey. was to be the site of their receiver equipment
for commercial transatlantic radio operation. Advance
publicity of this new enterprise appeared in Volume I
of the new miagazine, Tihe Wireless World, April.
1913-March. 1914. Under the title of "New Jersey
Stat ion," the article concludes, "At Belmar, a large
force is required to handle the- operating work, and
much will he done to make the residential quarters
attractive to live in. Summer boating on Shark River is
a pastimne which is looked forward to with pleasure. 0~r vfo

while tennis and outdoor sport will he encouraged; in 4.

fact, a happy little community will soon he thriving in
this neighborhood.-

Since that memorable time, the old Woolley farm
has hosted a nunih' r of "communities," the present
one being a part of the U1.S. Army Electronics
Comlmand of Fort Monmouth, New Jersey-the Evans
Area. -lhe war-time home of 11 S. Army radar, this
area is known to tens of thousands of soldiers, civil-

I Air iv ann/lie) in a seriesc of short Iivlorral reminiscences
h%, Dr. Z1a11. The tale iv .irnilar to those appearing' in the Upper and lower photot: now Headquarters sie of the Evans Area
aiitior'v book, LI.V(-TRO.\S, A WIi' . Or Tales of a and atso of +he Electronic Warfare and Combat Surveillance lab-
coernmenl .srienfli't (Vantagze Press, N~ew York, N.Y.) oratories. (Photo credit: Volume 11, The Wireless World)
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ians, industrial representatives, the academic \%orld and %%0Id that can describe themu-while the pri'. te it

foreign visitors. The first part of my story involves, itrnii will be a delight to all A~ho can afford this added

turning hack sorn calendar pages and recording son11c 1LIXU Iry. "
history made before the Army moved Iil. Arid I quote further, "Aleady Behnar has become aI

lif t touring nmotorists, who avail theniel'. s ot
An~~~~1L Er fYseya lcOppkortllitv to spendl a quiet hour also at the hotel.

4to \%m adcr through the beautiful countr\ vsith its

I he Headquarters building of the! prescnt Bvanis hlils cwiscd by thick woods of' lurel, birch, oak,
Area vs as completed and dedicated fvs thec Marconi niaple anid pine: treces: or again to wander through !he
Compaur in 1914. Of dark red ornaniental brick with uiidciugrovsh in scarech of spoils fronm ie wild igrape
a lighter tile roof, it was intenided to he a 45-i ooin % ties, huickleberries. mu11lberries and blackberiries.
hotel for unmiarried employees, complete "sith dinig Sinyadcpie odadoe tedwlir
roomn, smoking roomi and a spacious lounge overlook- oler oft their abundance, and the eountrs sideL teamis
ing the wide, sweeping shore line of' the Shark River with wild life. lfo anyone %k ith a bcrtt hor natural
and the Atlantic Oce:an. A French chef "sas in chLarci hritor'. there is an unending source ofarism i
of the kitchen and was assisted by cold ,iorage facili- Mccil to those wftoni spori claims for devotees, there is
ties having a generating capacity of 600) pounds of ice, an1 eqUalfr wide ranget of interecst. Fishine and shooting
per day. Outside, a twelve-acre vegetable garnmi anld, what is perhiaps the nmost sportsiiianlikc of sport,
served to supply fresh produce. Quoting now front fowg tramp,, over the: nile-. oi open country with a

Volume 11 of Tire Wirelesv World. April, 19 14-March. chaIIce of br1ineint' hoilic j fnised bag at the enid of die
1915, "The bedrooims -ire eharnring di it is the oilf. dii

This stunch pygmy is the last standing f.wrr

of some 30 toweers which wnere erected by the
Marconi Wireless Telegraph Company of Am-
ca for their comrmerciat transatlantic radio en

cqnving site at Belmar, New Jersey. Atmost
half of these towsers wrere over 400 feet hick
Although it has stood alone for more than half

acentury, th;s littte dw~arf was present at

I -Armstr~ng's demonstration of his regeneratsve
- - circuit in 1914 OeWift's reception of radar

- ,,signals fromr the moon in 1946, and the recPept

of cloud-cover pictures from Tiros I in 1960.
- -the frst p;ctures beng developed only afews

feet from w.here the towuer stAnds. History has
6,ten wuitinessed many times at Brimar.
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"The earth has many pleasant places, and Belmar is over the Belmar site. During 1924, the Belmar site was
one of them." abandoned.

It is interesting to note that while the site was
Antenna Construction at Belmar electronically deserted, there came in its place another

type of man-made interest. For some years, the main

Now leaving the pleasantries of Belmar ecology, let Marconi building served as state headquarters for a
me go on and say that the initial antenna construction clandestine group known as the Ku Klux Klan. -he
there was six masts, each 300 feet high, crossing the Grand Wizard of this group was a man by the name of
road at right angles and stretching westward for almost Evans, and the area became locally known as '[he
one mile. Later construction added other antennas, Evans Encampment."
some wood and some steel. Old-timers in the neigh-
borhood tell me some were as high as 400 feet. Commemoration Confusion

A total of six permanent antennas were constructed Jumping ahead a bit in my story, the Army pur-
on buildings-the hotel, two houses across the s~reet chased the site in November, 1941. The area was
for top Marconi officials and three buildings which given its official name commemorating Colonel Paul
housed apparatus. The site of the transmitting station Wesley Evans, a famed World War I signal officer,
was New Brunswick, some 40 miles away, but keyed but many of the old-timers living in the general
from the Belmar central headquarters.

With this new Marconi Company, there was an vicinity, lacking facts, assumed that the Army hadWiththi newMaroniCompnyther wa an namaed the site to honor the memory of the Grand
office boy very much interested in the new technology Wizard.

of radio. His name was David Sarnoff, a popular hero Wizar,

of the day for his reception of ship-to-shore radio The years of the KKK encampment were limited, as

signals during the Titanic disaster in April, 1912. the forces of government moved toward their eviction.
sFrom one extreme end of occupancy by the KKK. theYoung Sarnoff and another radio enthusiast by thename of Edward H. Armstrong became close friends, pendulum swung the other way, this time towards the

Dname of Ed ad H.lumianivbecaeit, rsg spiritual. In 1937, Reverend Percy Crawford, a prot-During 1913 at Columbia University. Armstrong estant evangelist from Philadelphia, purchased the
worked toward an invention which he hoped would tract for a school which he called King's College. It
improve the sensitivity of radi, receivers. He was quite wastfor b pstan, wintedenom in l ll at
secretive and kept his new circuit concealed in ainterdenominational, liberal arts"blck box."nd kepths neht ofrcut Janua a and co-educational. The first class began in the fall of"black box." On the night of January 6, 1914, at
Columbia, he demonstrated his new circuit. The results 1938. and by 1941 the school had an enrollment of
were sensational. As a next step, it seemed very 10 astudents.
important to use the huge antenna complex of the With an ever-growing student body, it was apparent
Marconi Company in Belmar. to Reverend Crawford that he needed more building

space, even as it became apparent to the Signal Corps
at Fort Monmouth that they needed both more build-

An Historic Experiment ing space and acreage as war clouds darkened. The
Reverend's solution was to move first to l)elaware forOn a bitterly cold night, the 30th of January, 1914, a few years and then on to a spacious campus near

the stage was set for the Belmar experiment. The team arrywn N e o t a soutionmws to
of epernienorswas adeup o Arstrog, ar- Tarrytown, New York. The Army's solution was to

of experimentors was made up of Armstrong. Sar- buy the college and plan for more buildings.
noff and Weagant. The normal receiving equipment Accordingly, it was during November, 1941, that
wis having its Usual trouble in getting good signals. the Signal Corps announced the purchase of King'sFinally adjusted, the Armstrong circuit was given is C original American-Marcon

test it was both historic and dramatic. Throughout the buildings and the surrounding 93 acres as a start. The
drafty shack, signals filled the air with unprecedented plngs and the tepo rar ar a st ar
volume. They came from Clifden, Ireland; Poldhu, plan was to close the temporary Fort Hancock radar
Cornwall; Neuen, Germany; numerous arc stations laboratory and to expand substantially in Belmar.
from the West Coast; and finally Honolulu coming in
strong during the early morning hours. It was
Armstrong's regenerative circuit, his first major inven- Seeking cheap and rapid construction, drawings
tion, which was followed by the court-contcsted super- were prepared for a single-story brick structure 900
regeneration and later by his grand climax. frequency feet long and 60 feet wide, to be located in the rear of
modulation. the main Marconi-American brick building, which

During U. S. involvement in World War I, the U. S. would be headquarters. Lt. V. L. Friedrich. in charge
Navy took over control of American Marconi. At the of "Buildings and Grounds," showed me these plans
war's end. U. S. industry at government urging ex- one morning while the two of us were at Fort Han-
changed American dollars for the British interests. It cock. His orders were to bring the completed drawings
started with $3,000,000 from the General Electric to the Commanding Officer, Colonel R. V. D. Corput.
Company, with Westinghouse and AT&T soon also by 1100 hours that morning for routine approval and
developing interest in this lusty new baby infant called then to be sent out for construction bids. Such a long
radio. On December 1, 1919, a new corporation called and narrow building looked very peculiar to me. The
RCA came from this technological incubator, two ends were just too far apart and would require

As all this was going on, new transatlantic receiver long hikes. Vic and I looked at a map showing the
stations farther north were showing great advantages Belmar site topography, and gradually our pencils
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started marking out shortci lengths of the same type of seem to recall that about 20 of these buildings s\crc
construction, but shaping it up as an "'-building erected at Fort Hancock, neatly lined up , %ith militars
instead of a single length. Withir, an hour, we had precision.
every draftsman at our Fort lancock site working The argument for the plan was: first, we nust he
feverishly on our new brain-child, able to work on many sets at once and under coscr:

second, we wanted to spread our reorcCes s,, that in
Birth of the "H"-Building the event of German bombing or fire all w,uld not he

lost in one raid; and third, a standardiz,1 conistruction
At precisely 1100) hours, t. lriedrich reported to design could produce many buildings cheaply and

Colonel .rput in his Squicr laboratory office. He car- r
rie wth im thereueseddr~kil&S a-i a eto fth se rapidly. Looking over outr construction one (1.t%. at

red with flint the reqested drawings and a set of those visiting Air Corps oflicer impishly said that the align-
whsihe, had j .persuadedtileClne asmook tat ase nment and spacing of our buildings was just right for it
possible, lie persuaded the Colel to look also at the bomber dropping l00-pound demolition b m)i. One
ne% drawings. As Colonel Corput looked at the bomb would fall on the first building, the scCk Id k l)
"H-building drawings, a broad smile crept across his the next, the third on the following and ,o forth, all
soldierly face, and the drawings for the 900-foot build- down the entire street, leaving areas between buildings
ing quickl\ found a resting place in his \\astepaper unscathed. Fortunately, the bombers never came.
basket. And so the present "l't"-building was born. When we moved to Evans, this same type of building

And speaking of buildings, there is also a story construction came easily and in mass production. I
about those many cubical wooden structures spread seem to recall a figure of $40,000 per building, with
throughout the Evans Area. The form factor for these only a few weeks required for deli,,ery. So E,,ans %%as
buildings originated at Fort Hancock as shelters for soon crowded with these SCR-268 shelters, all of
test models of the SCR-268, one radar per building. I which have been under continuous modification since

1942.

Conspicuous Lettering

Occupancy of the Belmar site started during tIL
1941-42 winter under the name of Signal Corp s Radar
Laboratory, a name conspicuously posed in large let-
tering for all to see from the public road pa.sing by the
headquarters building. The Fort Monmouth laborato-
ry counterpart was called the Signal Corps General
Development Laboratory. But the vord "Radar" in thc
marquee did not stay up for nany molths. for winging

6 its way up from Washington came tile me,;sace lhat the
word "radar" was classified. and great were the hon-
fires as tens of thousands of envelopes and letterhead
stationery became a part of the atmosphere.

On March 31, 1942. the new site was designated as
the Camp Evans Signtal Laboratory. comnl etiorating,
the late Paul Wesley Evans. On April 16. ,945. the
name was shortened to Evans Signial laborator\. \nd

so concludes r v prologue.

Reporting a Race
The topography of my story now shifts some fiftcen

miles north of Belnar to a place called Twin lighs.
Highlands, New Jersey, the highest point of land on
the Atlantic seaboard. Again. my story will be of
Marconi first and the U. S. Army second.

It was the fall of 1899. On both sides of the
Atlantic, excitement ran high as Sir Thomas lipton,
with his British Shamrock, challenged the 1'. S.
yacht Columbia. in what later bccatic known as tiew
America's Cup Race. It was to be their first meeting of
many more races to come. Young Marconi. workin
for the New York Herald newspaper, hoped to bring

- ,hip-to-shore radio coverace of a race in which British
seamanship challenged that of a forimer colonv. [he

• *" - t Highlands at Navesink overlooking Fort Hancock. New
* . ." " - . . " Jersey, was selected as the site for the rccei\ inc

;he + the museum of the Twin Lights H~itocI Society, station. Marconi's friend, W. W. Bradfield. vas to man
H;qh nnds, N,. Jersey the recciviing stati(n v, hih M a;rc ri ,' o ltl 1,k at ,Ca
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transmitting signals on the race as it progressed. An- having regard to the fact that our available heights
tennas over 100 feet high were installed on both the were approximately 120 ft.
shore and ship stations-at sea it was the Ponce of the Unfortunately the opposition appear to have regu-
Puerto Rico Line and the Grande Duchesse, an ocean- lated their heights by our own, and using as far as I
going steamer, both chartered. can learn plain aerial, omitted a fundamental wave of

As the Columbia finally won the long drawn out 240 ft. in length with the various shorter waves corre-
contest, Marconi became somewhat of a national hero. sponding with the various harmonics.
He had sent out 1,200 messages, and the Herald made It was therefore difficult to cut them out either with
the most of them in a tremendous news scoop! condensers or chokers.

Two years later came another challenge from the The real difficulty came however not from the
indomitable Sir Thomas Lipton. Radio coverage of the opposing land stations so much as from their ships.
race was now to be undertaken by a newly formed On many occasions they were right alongside Gray
company called The Marconi Wireless Telegraph in the "Mindora" and by sheer force of energy (the
Company, Ltd., of London, England. But unlike 1899. "Edna Crewe" used a powerful alternater as transmit-
there was competition, for radio in 1901 was starting ter, and the schooner a large induction coil) made
to blossom. There were DeForest interests, as well as quite useless any arrangement of condensers and
a new organization called the New England Wireless chokers as a tuning device.
Telegraph Company. I am indebted to Mrs. B. Hance, The three ships were practically close together
Assistant Historian of the Marconi Company Limited, throughout the races and thus at about equal distances
for a copy of the following letter which covered the from Long Beach. The available energy however, on
radio aspects of the second race: the opposition ships being apparently much greater

than that on the "Mindora" even when (ira,' used the
About the Race: biggest spark obtainable, it became-to me-an impos-

sibility to cut out interfering signals from them.
.re Yacht Races. We made transmitting and receiving jiggers for using

Hotel Marlborough, Oct. 31st, 1901. a much longer wave but without success, not the
The Manager, necessary time to experiment fully.
M. W. T. Co. Ltd.. In n opinion a very long wave system should have
18, Finch Lane, been sent for the work, when we could possibly have
London, E. C obviated to some extent the interference by the inser-
Dear Sir, tion of much self-induction: with the short wa e

I have waited until ny return to New York before system we were practically powerless.
replying to your letter of the 9th instant as I wished to If it had not been for the very great pains taken by
procure a chart of the Yacht Race course so as to be Mr. Gray and our other assistants engaged in the
able to give you as precise particulars of distances as work, and the paticn,:c that they displayed under vcry
possible. I enclose with this a sketch to make matters trying circumstance, we could not possibly have got
as clear as I can. through the quite considerable amount of work that we

As you are aware I established the land station, did. Yors faithfully.
one being on the Jersey coast situated at the Highlan. (stt.) W. XV. BRADIFI ID"
of Navesink and the other on the Long Island shore at
Long Beach, the distance between them being twenty Signal Corps Interest
nautical miles. The New England Wireless Tel. Co. Returning now to the 1899 race and Marconi's radio
erected a station at Galilee, distant about three miles eturing nw o t 19 rc han Mar st otriumph in its coverage, it is of historical interest to
from our Jersey station and twenty two from Long note that an ever-alert Sig
Beach. gnal Corps was flso on the
The land station of the Deforest Interests was scene. Special Orders No. 213. Headquarters of theTheulnd statiandy Ho t t D for iess wm Army, dated September 12, 1 80) directed Sergeant

situated at Sandy Hook about four miles from Walter R. Taylor to temporary datv at the Highlands
Navesink and nearly twenty miles from Long Beach. of Navesink during the yacht races "for the purpose of

carrying out special instructions of the Chief Signal
station and took charge of it myself. Officer of the Army."

The heights of aerials were approximately the same
at all these stations namely about 120 feet. Apparatus Test

The various ship stations were as follows:
1. The Marconi Co. on hoard the "Mindora" with a On September 26, 1899. a Mr. Carl K;i|slev wrote

total available height of 115 ft. to Sergeant Taylor, "I find that Marconi won't be in
2. The New England Co. on board the schooner condition to make any tests until Monday. All his

"Maid of the Mist" in tow of a tugboat. Height over apparatus has not yet arrived. It seems necessary to
,100 ft. make another attempt to reach the light ship and to try

3. The Deforest Co. on board the tug "Edna our apparatus.
('rewe." Height about 100 ft. "I will conic down to Bahvlon Wednesday eveninp.

We were supplied with apparatus fer working with a Please see Southard and have him on hand at 5:30
comparatively short wave length, the receiving iiee- Thursday morning.
being No. 306 which has a secondary 60 ft. long. This "Please call for my mail at the Babhvtn P 0. and
would probably be the most efficient arraneement return ('apt. Wildman's mail to (;overnors Island.
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wkithin leer of the coifitleiiorativc: Nlarconi plaque at
________Twin Lights. On ILuehoat L-40, your author wa-, able

to hear these sienals to almiost 100o iles. Ihle date ws
Au~gust 1 3. 1 933. Again Marcoini v% as pfokcii C ijrrct.

the i'round haillov.ed h\ thc early Marconi s% ork
was also the scenec of other experiiteits by peisottite
front the nnearbs Fort MontinoUth lahofxnorics. Is in
Lights., J Ul 30. 11035. Set tup within a few lec:t of the

Narconii antenna site, at heat dectector wkas dcitionstrat-
cd lnasin- a clear \kcatlhcr senlsitivt% capable aofliollmk~-

igaship fromt it,, omi thermial radiation until it hA
passed wecll beyond the horizon. A spec iacu lar search-
light displav aSsociated %kith tILe tests IC'Wiltd jlt a high
leveli of itnternationail publieit% ss ith h1e picss duibbinIIe
our1 secret project "I lhc NI'sstcrv% Ra\ * It %%as thi,
equipmient. detfsrtdals itoriths litcr at 1-irt
Monroe, Viritinia. kbiclt lcd to itn major (icucral S:aH~
decision -ix ing tltc Sig~nail ('orps the cut irc Arrm
responsihilitv fo Ir rcscarch and dcx clopiticirt uingfi ia-

Early models of both the SCR-270 and SCR-271I installed at Te~in dio tCoelftniq uc for thc! Ictcct i.n O I il rra ft 11)d ]));iline

Lights, New Jersey, about 1940. tarocts (radar).

A1 enclonse 5'5.00. ijet 10 panies cheap 8 x 10 in. of Radar Demonstration
wiindow class to intake condenser. On i I approprii clx .a LIN uttport1;int1 ;idair demnon-

You~rs trutlx, stration w\as also ntadc frqu this %Larconi sitc sonc
(S) Carl -insle%- years lkitcr. It w as d inir in N o v c i oIbc r. 1939) The

ditinsrroiion w t or the Secretary of thc Arny.

Proving a Claim Hlairy A. WVoodrinLe. and ( icntcrals (icore~ C. Marshall
and ffcnrv H1. I-A rn- old, Ii melcr with Chicf

I do not know who Carl Kinsley wkas. but since Signal 011-ccr Joscph 0. Mliuhoirne. Ihe, potential of
Ser1eanlt ILlot-"r' ordcrs also included at short trip to earlv-wkarning_ radar was dranmiticallx shoxn to this Top
Schecnectady\. New York. there is roomi for the reader "Armyv Brass." A flizht of 13-1 7 hoinbcrs k, tracd
to cuecss. if hc wants to. How the experimient went, I to the end of L~one Island and back. ( The onC-ss ax
dto not know. distance covercd 1 38 ni ils I. The success of this test

More than three decades later, the life lines of led to earlx' and expedited production of this radar, the
Marconi and the U. S. Armny Signal Corps again SCR 270's and 27)'s. [hli rsi sets of this type wverc
intersected, but t his tinine it was your author who puit to operational in P~aniama by Jutne. 1940, and a \ear later
sea, not, howevkr, to race Sir Trhomias Lipton. In 1931, in Hawmaii. It was an Hlawaiian-based SCR-271) which
Marcomt put forward claints that hie had detected his heard the wvarning. albeit unheceded. of the Vapank!,c
550 riiccacxele sieanals ait at ditance of live to nine appr-oach to Pearl -Harbor on lDeenber 7. 194 1.
timnes the optical ine-of-sight. Many people douhted And so ends another chaipter of -I ales of Yes-
these claiins. To prove or disprove these clajims, the te rVear."
Signal Corps set up at 40(0 ineacx cle radio transmiitter- -

Refere'nces for first part of stor . 2. Hlook: by Degna NI ircon i AIN Fatlie Al1 ,,iii
I. Numierous, otlicial Armny dJoeurtr'nS X)Id h11Istoical

References: Mx list could exceed the leng-th oif this story. records.,
SullicQ it to s iv, it Iincludes miany officiail Armny documecnts 4 PrcofteIR.til.13. .ITHrher r
and historical files. I have studied books on the lis xot -5 U & F Dieest. Nox inher, 1559 r .; Det ense Corn -
MIarconi, Sarnoff and A4rmstrong. Reference ito back copies 111,i11), Is A. L.. Viewe~ei rsd .Wite.
of the shmnr Pairk Press hais also been belpitu: also a 60 Vi Nio11nouth ( ounts ffisliiiel-.s'oci~liiin.
short report by Col. Edwaird 'I. Hoei and discujssions with Freehold. N.J.
others xs ho I ivcd and worked in the timie franne involved~. ISi ii s in Sin 'i . Is\ H. rold V. Zahl, -Nprii, JQ( i.
Credit is due Auso to Mionmiouth County Historical Asso hi Nocnhi 1969.
ciation (I rechold, N.J.) and the Twin L ights H istornc~d i t pNb( nr cd N Vil Td o Two Crises.' I. ri~raid A
Society. Finally, I should also mention my recent series of /il
.short historical aleS called I aledS (if YCStersear." Most at kfwcni- Pi, nr o Ruda,, 1\ Diuglas Coe. .Jiian
which bic e appcared in Si',Nni M ,aiijinc. A ndl. is inii- NessiitrIc., Ncsy York.
tianed in the text, nmv references also includC Vol lin11s liI te rm \i VIic Nssan -itri.th
and 11 of the British pubiication, H it, i~toil w(Od IL/ ireoni ( oiiip~tii ix Iited, ( heln)isfard. I sx.I i?
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1960 IRE TRANSACTIONS ON MILITARY ELECTRONICS

One Hundred Years of Research*
HAROLD A. ZAHLt, FELLOW, IRE

Sumnar*-On June 21, 1960, the U. S. Army Signal Corps on the following day doubted for one moment that part
celebrated its 10th birthday-- century of service to the Army and of the arrow of blame would have pointed in their direc-
the Nation.

In the narrative which follows, particular attention is directed tion, and with some justification, since the entire con-

toward a few selected items of research which characterize the cept of early-warning radar was to prevent just such
scientific past and present of the Corps; it is concluded by a look surprise attacks.
toward the future. Almost 20 years later, and in peace, at Kaena Point,

Stressed are the facts that, over the years, signal research has in our now fiftieth state, another historic observation
had a profound elect on the nation's military posture, that this is of
importance in periods of wartime mtresa, and finally, that the peace- was made, an observation which also was announced
time economy has also gained, bothdirectlyandindirectly, frommuch to the world by the President of the United States.
of this research. The article also includes a short summary of the This time it was not the belated news of an enemy in-
Greely mission to the Arctic covering the period of 1881-1884-the vasion-it was TIROS. and the invaders were friendly
tragedies of the expedition, and its scientifc achievements, clouds and weather fronts.

Looking ahead, the narrative concludes with a brief description of History again, for under Signal Corps technical direc-
signal research in several areas which today show great promise as
the nation moves forward into the unknown of tomorrow. tion, and as a part of the National Aeronautics and

Space Administration program, the earth had acquired
a new moon on April 1, 1960. Powered by the sun's

4:00 AM. on Sunday, December 7, 1941, two U.S. rays, it radioed back TV-like pictures of the earth's
Army signalmen, Lockard and Elliott, switched weather These pictures will also be long remembered,
on their radar for a routine 3-hour run at their but i' :s time for man's eternal glory and benefit-and

station in Oahu. Their orders were to keep the equip- not "in infamy" as President Roosevelt bitterly pre-
ment on the air until 7:00 A.M., when a truck was to dicted in speaking of the 1941 holocaust.
pick them up and return them to barracks. These two events, so close together in geography, but

But a new chapter of history was in the making, and widely separated in time, seem admirably suited to
contributing to the introduction was the fact that their introduce the story of the Centennial Anniversary of
transportation was late in arriving. So, to gain more the U. S. Army Signal Corps, serving its country in
practice with their new aircraft detection equipment, war and in peace. The combat aspects of this proud
they kept it running overtime. Suddenly at 7:02 their Corps shine brightly in the annals of our military his-
TV-like cathode-ray tube (on which small bright spots tory; but in research and development, not only is
meant airplanes) developed a dim cloud, the like of there a long record of militarily impressive contribu-
which they had never seen before. The cloud grew tions to our defense, but there also comes strong satis-
brighter with time and, as the fateful seconds ticked off, faction in the realization that many of the by-products
seemed to be coming closer. Their first reaction was- of this military-supported research, started by General
equipment failure-and so they hurriedly made a check, A. J. Myer (Fig, 1) in 1860, serve to enrich everyone's
but all was well, the meters read correctly, and the living in peace.
power unit outside droned on monotonously. It was signal research during and after the Civil War

Now excited, they made some quick calculations and which provided this country with its first weather
decided that this massive echo really represented a gervice, a service decades later recognized as being so
flight of unidentified airplanes 132 miles off Kahuku indispensable that in 1890 Congress established the
Point approaching at 180 miles per hour, a fact which U. S. Weather Bureau under the Department of Agri-
thev formally reported by telephone at 7:20 A.M. culture, using the Army Weather Service nuclei as

The first bombs fell at 7:55 A.M .... building blocks upon which to construct the new civilian
Though the bombing of Pearl Harbor is a dismal part operation.

of over-all U.S. history, a small group of scientists and It was signal research which gave the first govern-
engineers at Fort Monmouth, N. J., on learning that nient support to aviation when it bought an airplane
their equipment at least had functioned, felt tremendous from the Wright brothers in 1908 and quickly expanded
personal relief coupled with a certain type of grim this interest to include surveillance techniques, machine
technical satisfaction. The responsibility for what was guns, bombs, and bombsights. With people like the
done with these historic data had not been theirs. How- late General G. 0. Squier and Nobel Prize-winning
ever, had the radar been operating and ineffectual, no physicist, R. A. Millikan (also a World War 1 Signal
one in that small early-morning aspirin-chewing group Officer), aviation interest expanded, growing into ma-

turity so rapidly that near the end of World War I,

Received by the PGNIL, July, 11, 1960. the Army Air Corps was formed and "crossed-flags"
t USASRD., Fort Monmouth, N.J. were routinely exchanged for "wings."
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In electronics, research aimed at winning this same front . .. in daring men as they communicate with
war brought about radio broadcasting as we have long each other in combat .. . in an aviator who looks about
enjoyed it, at least ten years before normal peacetime wondering how he got where he is, what is his mission,
practices would have made it available to the public, how to do it, and if possible how to get home . . . in
In fact, radio was so new in World War I that when the radar reaching out as far as the moon and beyond ...
Germans cut all his telephone wires, one U. S. command- in the confidence good communications instills in a

er doubtingly radioed back to his headquarters, "I am commander and his troops... in the eyes and the ears
entirely out of communications." of intelligence ... in an artificial earth satellite seeing

It was radar, now indispensable to all aviation, which from afar and passing its electrical sensing back to
also did so much to make the cathode-ray tube com- earth. Through the microscope of a scientist, it may
mercially practical as the picture screen of present-day even be the atom waiting to give up its secrets to men

television, while the sensitivity of our present-day TV wise enough to probe deeply and with understanding.

cameras can be traced back, in part, to the late war The many individuals and diversified groups involved
days when "shot-up" bombers, good only for one last naturally see this century-old drama differently (like

e,'

SIGNAL RESEARCH & DEVELOPMENT /'

r * m ...

F:ig. 1.

flight, were loaded with high explosives and, unmanned, the mixed reactions of an audience to a piece of modern
flown through heavy flak into choice enemy targets art), for, in the furyot war. the immediate environment
where they were deliberately crashed with tremendous and one's emotions make broad perspective difficult to
devastation-TV eyes and research substituting for the realize. But one aspect all see alike; a living vibrant

dreaded kamikaze in which the pilot also flew a terminal force which erupts violently when our nation's security
mission. is threatened. And as millions who have fought for their

Over the years, in much of its research, the Signal country surel; sensed, in war this force became mili-

Corps has received generous support from American tary communications and combat surveillance, without
industry and educational institutions. Almost every which victory would have been impossible.
electronic industry, its photographic and meteorological The present center of this research is at Fort Mon-

counterparts, parts of the aviation complex, and over mouth, N. J., where the USASRDL three thousand top-
100 colleges and universities--all are a part of the story notch scientists, engineers, supporting personnel, and
being told the force behind Signal research. a carefully selected military cadre peer into the crystal

.\ poet might well see this force as an ethereal sub- ball of science-and as they see, the nation's defense
stance which hides behind every cloud and weather continuously grows stronger. Much of their recent vi-
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sion, understandably, must be kept in secrecy, but The problem was one of finding metal objects the
as the new becomes routine, the curtains of secrecy size of a small tomato can, loaded with explosives and
lift, fired at our troops in bursts of hundreds, with nothing

The early history of radar was particularly exciting. more complicated than an augmented shot-gun shell
Everything thought of, everything done, was an im- at the bottom of a piece of iron pipe. Finding these
portant invention or demonstration thereof, for the clouds of hell-created torpedo raindrops coming unan-
field was new. Almost each test, too, brought in the nounced toward one from miles away was the first part
unexpected: for example, in the 1938 experiments at of the problem; the next was to establish definitive
Fort Monroe, Va., a bomber pilot assisting in tests was trajectories, trace the various shell paths back to their
unknowingly blown to sea in the upper altitude torrent points of origin, and by coincidence methods, to satu-
of the then unknown jet streams, and radar brought rate these coordinates with overwhelming counterfire so
the crew back to safety. And on the west coast, early that peace and quiet would again prevail in those par-
in radar's history, there was the case of the daring ticular areas--and many thousands like them!
civilian pilot who took off in a small airplane from With Major General R. B. Colton challenging his
Nevada flying to California; when faced with landing, scientists and engineers, signal research took on this
he found pea soup fog embracing his entire gasoline problem during the war when much talented advice
potential. With minutes of air time left and without said there was no quick solution. A field laboratory in
a parachute, good luck stepped in, and he made radio Paris and scientists at Monmouth concurrently struck
contact with a scientist at an experimental Signal Corps hard. At Monmouth, they even took advantage of the
blind-landing device, whose calm voice broke through small size of the target and picked a radar wavelength
the visually impenetrable fog and said, "Do exactly as which made these tiny lethal projectiles fairly glisten in
I say and I'll bring you in." The pilot complied, his the glow of the radar's illumination. Within six months
choice being rather limited! And soon there appeared a the problem was solved, and to hurry the first equip-
landing field a few feet below the airplane, and all was ments into emergency overseas air freight, a task force
well. But the miracle-producing device was still secret, of 20 signal research men (and one woman) worked 96
and so the lucky pilot, while extremely grateful, was consecutive hours; and a tired, sleepy, and bearded (one
denied the answer to his question as to how his stay exception) crew of scientists and engineers on the verge
on earth had been magically prolonged. But not so to- of collapse cheered as the first equipments were loaded
day, for all aviation now uses blind-landing techniques for flight into Pacific combat areas. They had done it-
routinely. and had well earned the long sleep which soon engulfed

In World War II, with the superb NDRC Labora- them.
tories in the vanguard, came microwave fire control Immediately after the war, the country's most power-
radar which cleared the air of the dreaded buzz bomb; ful radar, DIANA, was retuned for peaceful intercepts.
there came also blind bombing which accurately rained In January, 1946, at Fort Monmouth, in return for
death through protective clouds, super navigation, the eons of its own beautiful glow, the moon was caressed
proximity fuze which contributed so greatly to the with earth-made radiation and seconds later the crown
defeat of the kamikaze, electronic countermeasures, and jewel of the sky responded with echoes which were
myriads of inventions which wartime wrath and inge- detected at our transmitter site-in effect heralding the

nuity devised, arrival of the Space Age.
With everyone helping now, much of the effort of And then came the day in 1958 when the Corps

Signal Corps Laboratories went toward coordination basked in pleasant and much-earned publicity, when
responsibilities, "crash developments," routine equip- early Laboratory Director Colonel W. R. Blair was
ment testing, speifications, contracts, delivery, opera- granted the basic U. S. patent in radar for work done
bility, and maintenance-often involving tests under in the Signal Corps Laboratory prior to World War It.
grueling combat conditions. Purple Hearts were corn- Going back again in time, while radar men were
mon to those whose ammunition was electrons instead excitingly opening up an entirely new field, pre-World
of bullets. At Monmouth alone, a peak civilian person- War iI communications people, with sabers now rattling
nel force of 14,800 was reached in 1943. At Wright in Europe, found themselves completely out of date,
Field, many additional thousands of Signal Corps as LT. S. tanks and airplanes were about to be expanded

* personnel carried on similar tasks related to Army Air 100-fold in number, not to mention increased speed or
* Corps activities. mission complexity. In armor, for instance, all experi-

But with all the assistance total mobilization brought, ence had been with AM (still the work-horse of our
there were many problem areas where the most learned present civilian broadcasting system). But to produce a
hesitated to travel, lest the war be over before the communications net using this system ol voice modula-

problem could be solved-if it could be solved at all. tion, and still to be superior against such noted fighters
Riding high in this category was the location of enemy as General Rommel with his highly mobile and enor-
mortars, the deadly device which caused the majority mous striking power, was considered well-nigh impos-
of our ground casualties. sible.
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With a bold stroke of imagination and much-hurried in wide use in the military services and the 11. S. Weather
research, a wise and brave decision was made to convert Bureau.
our system to FM, a much-neglected concept of a famed In recent years, one of the brightest parts of the
World War I Signal Officer, the late Major Armstrong. Signal Corps unclassified research program came about
With this decision made, however, and with real dollars when many of our scientists turned gypsy, packed their
now backing the concept, communications soon became bags, and strolled down the Romany Road of the Inter-
possible between all the many thousands of our tanks national Geophysical Year-to the Antarctic, the Arc-
plus the supporting infantry and aircraft, which later tic, the South Pacific, Western Europe, Australia, Ja-
made up General Patton's overwhelming force. And to pan, Canada, and you name it, including the USSR.
allow for combat success, as one chased the enemy deep Rocket soundings producing new atmospheric data
into Western Europe, the radio relay (now so common were made almost daily in various parts of the world;
in our coast-to-coast TV) was quickly introduced, and electromagnetic propagation data were obtained
U. S. armor defeated vaunted German steel with con- through fantastically pure ice formations in both polar
munications playing a decisive role. regions; at Thule, a weasel equipped with an odd down-

In the nuclear environment, from Bikini in 1946, looking radar, while in rapid motion, measured ice
down the long road of atomic bomb tests to the present thicknesses instantly, as compared to the weeks required
moratorium, we see Signal Corps scientists making by normal seismic techniques in obtaining ground con.
experiments of civilian interest and military necessity, tours hidden by miles of snow and ice accumulated over
such as tracking atomic clouds loaded with death-deal- centuries.
ing radioactive particles and producing dosimeters Still part of the IGY: on the satellite front, our
which tell how much radiation the wearer has received components first explored outer space with U. S. Army
-whether he can be immediately returned to combat, Ordnance Explorer 1, while in Navy Vanguard 1, a
whether he should be treated, or, more gruesomely, most exciting experiment using sun power was first
whether treatment would be of academic interest only. tried. Launched March 17, 1958, the original solar cells

In the same area of the atom, riding almost out of still power the radio; the clear signals, today give no
the world of fantasy, we see a strange unmanned radio- indication of letting up, and the estimated orbit time
controlled weasel equipped with television eyes stalking is over 200 years. Our very first weather satellite was
around the deadly debris of Frenchman's Flat minutes placed in orbit early in 1959; and while its orbital life
after an atomic explosion, on command scooping up will exceed 100 years, its electronic life is over. Its con-
highly radioactive soil, and then rushing back to safe tributions, however, live on through TIROS and kin-
areas where scientists take the samples and hurriedly dreds to come.
pass them through chemical analysis to learn more of Viewing Signal Corps aspects of the recently coni-
man's assault on nature's age-old elemental stability. pleted and highly successful International Geophysical

For atmospheric research, our scientists set up Proj- Year in retrospect, one cannot help recall the Inter-
ject Cirrus, and soon were pushing clouds around, mak- national Polar Year of 1882-1883. Congress had passed
ing it rain, making it snow, causing it to clear, forming a resolution in 1879 approving this country's participa-
clouds-all these, of course, under selected and highly tion in the Arctic Project in cooperation with eleven
accommodating conditions, but still pointing to things other nations. The task of manning two IT. S. stations
to come in the future when man has applied enough fell to the Signal Corps with Lieutenant P. H. Ray
patience, scientific brilliance, and hard work toward the named for Point Barrow and Lieutenant A. W. (,reely
conquest of the forces of nature. And as already men- assigned to Lady Franklin Bay, just 500 miles from the
tioned, then came TI ROSand its 270 pounds of sophisti- North Pole.
cated electronics thrown into orbit for us by the USAF. Ray's mission was outstandingly successful from all
Tenis of thousands of global cloud pictures are now points of view and. with the country's cheers, he re-
available for the meteorologist to study and theorize turned in October, 1883, showing tremendous research
upon, and when he is ready, to use such data in his accomplishments; not one man of his expedition had
weather predictions. suffered in4ury or been sick for even a day.

Closer to the earth, radar returns now are of immedi- But not so with Greely...
ate interest to the farmer, the Eastern Parade belle, and Proudly marching in 1881, 1st Lt. Greely's carefully
the millions who want to know how to plan for a sunny picked staff consisted of two Second Lieutenants of
afternoon at the beach. Following years of research, Infantry, one assistant surgeon, five sergeants of the
new radar equipment was tested which observed a Signal Corps, fourteen noncommissioned officers and
rainstorm 185 miles from Fort Monmouth, a storm men assigned from the combat arms-and two Eskimo
which was tracked to range zero giving accurate pre- guides.
, ipitatioi forecasts for intervening areas (town to the Six came back!
c'losest minute-then a bit unusual, but now common- Here are a few extracts from a draft copy of "Tradi-
iI.'e. "This equipment, or modifications thereof, is now tions of the Signal Corps," April, 1959:
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On August 9, 1883, Greely broke camp ... and with his whole tory in order to study possible effects that a nuLlClear
perty started south .. over a drifting ice pack they labored
through violent bizzards and sub-zero temperatures for twelve war might have on present global radio com ufiiLica.
hours a day. Little by little they discarded everything they could tions. And in a related field experiment when actual
except the instruments and the records ... atomic bombs, before the moratorium, were exploded

at high altitudes in the South Atlantic, our scientists
Months of almost unbelievable hardships passed, discovered two new duct-like mechanisms for propaga-

On 18 February 1884, Sgt. Cross died. He was an Infantry tion of waves called "hydromagnetic." These waves
soldier, and the first of Greely's command to perish, appeared to develop when the atomic blast completely

annihilated the earth's magnetic field at that point and
Others died. thus were generated as the magnetic balance re-estab-

lished itself. They travel at several thousand miles per
Toward the close of April, Jens was drownedt while pursuing second in a layer of plasma about 1500 miles high,

the carcass of a shot-down bird. Nineteen men remained alive... spreading around the earth like ripples in a magnetic
In the next five days. four men died. Fifteen were still alive...
On 5 June, Private Henry was executed for stealing food. Four- pond.

teen were left. In miniaturization, we see complete operating radios
Agonizing days went on. The men were eating lichens and the the size of a few lumps of sugar being assembled ii the

oil-tanned seal-skins covers of their sleeping bags. Nobody noticed
any longer who died or when. Roll-call on 21 June showed seven helmets of our soldiers for command control purioses.
to be alive... With miniaturization techniques, now far extended, also

Above the storm one of the men thought he heard the blast of came delivery of Mobidic, the fighter-field computer
a steamship's whistle ...

Reasoning slowly, groggily, Long decided it must be a ship .... which "talks faster, reacts faster," than any General
With a terrific effort he got to his feet and waved. He was too (even with a Ph.D. entourage). Time alone will tell how

weak to shout. He started forward, collapsed and pitched head- MAN and MACHINE will divide the decision process.
first down the rock, almost to the water's edge. He was picked
up by sailors of the United States Navy rescue mission- The machine sugg -sts a vast area of untapped potential,

And so, of the twenty-five men who had formed the garrison of but we must learn more of its language before we cal
Fort Conger in the summer of 1881, six men were brought back even start to use efficienty the millions of small corn-
alive in the sumnmer of 1884!..

They brought back all their records. These were America's chief ponents now available leading toward ability almost to
contribution to the international effort to discover the basic mys- think-tomorrow, perhaps even to reason. As part of
tery of the weather. T" ?" were, in fact, among the best scientific this scientific crescendo, a high-performance U. S. Army
records history had ever known. They formed an unbroken series
of hourly meteorological, tidal, magnetic and pendulum observa- Signal Corps turbo-jet surveillance drone made its first

ions covering a period of two full years. . . flight in May, 1960, when, unmanned, it streaked high
over Arizona terrain sending back information at the

And Researcher Lieutenant Greely lived on to be- speed of light, following which it was directed to its
come General Greely-Chief Signal Officer of the Corps recovery area and commanded to parachute to earth.
which is now accepting accolades from the nation after Finally, the Signal Corps envisages maximum use of
one hundred years of service, satellites in extending its global communications. These

Before leaving Greely and his tragic experiences up satellites may be balloon type which spray incident radi-
north, one interestingly notes on a parallel vein that ation to any number of receivers on earth, or they may
the Signal Corps' present polar veteran, Amory (Bud) carry their own transmitter powered by solar energy
\Vaite, in more modern times, has already made eight and, with directional antennas, relay signals received
trips to the Antarctic, during the first of which he was from earth to preselected sites on this bit of cosmic dust
one of an intrepid group of three who braved nature's called Earth-or perhaps elsewhere. Global communica-
most violent forces, and in the darkness of the long Ant- tions could even be by reflections from a Saturn-like
arctic night, pushed forward against great odds, and belt of chaff in orbit around the entire earth.
saved Admiral Byrd's life as he lay "ALONE," weak The firstt demonstration of one of these concepts is
and helpless, after an all-winter vigil in the world's most already history, since on December 18, 1958, the Army
desolate and isolated spot. Signal Corps operated a communications center in outer

In closing this historic review, and in dedication to space, and from far beyond the earth the President of
recent Chief Signal Officer, Lieutenant General J. D. the United States broadcast Christmas greetings to the
O'Connell (Ret.) and present Chief, Major General R. T. inhabitants of the world and beyond-in effect, opening
Nelson, let us take a quick look at some futuristic the door to time's long unpredictable corridor of the
communications. We see an experimental communica- Corps' second century of research, a century during
tion circuit between Monmouth, the moon, and the which, be it peace, the marvels of science can lift man
University of Illinois--a short thousand terrestrial miles the world over to now undreamed heights of good living.
also coupled magically for research through a path one-
half million miles long. Or again, with tremendous I The Nation's second active communications satellite, 'Project
electrical discharges, the environment of an exploding Courier" was successfully launched on October 4, 1960. The commu-

nication-electronics port'ion of the system was developed under theatomic bomb is created in the "test tube" of our labora- technical direction of the IT. S. Army Signal Corps.
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