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Edwi n Land worked passionately to realize his vision for the betternent
of society. A significant portion of the fascinating book by

James R Killian, Jr. "Sputnik, Scientists, and Ei senhower" is involved
with Land, directly or indirectly, who was a nenber of the President's
Sci ence Advisory Committee (PSAC) 1957-59, a Consultant-at-Large of
PSAC from 1960-1973, and a nmenber of the President's Foreign
Intelligence Advisory Board (PFlIAB) 1961-77.

But he was al so a nenber of the National Conmi ssion on Technol ogy,

Aut omat i on and Economi ¢ Progress 1964-66 and of the Carnegi e Comn ssion
on Educational Tel evision 1966-67 and a Trustee of the Ford Foundation
1967-1975.

H s vision of science for the public was a great one, and highly
original. It is presented, for instance, in his testinony to the
Senate Mlitary Affairs Conmittees (at the Joint Hearings on Science
Bills) Cctober 1945. At a tine of great turnmoil about the structure of
the United States Governnent for the advancenent and control of nuclear
energy, Land testified rather on bills related to the National Science
Foundation and the role of the governnent in science and technol ogy.

He argued

"...there can be no solution because we do not understand the
nucl eus and we do not understand the Russians. |[|f, during the
course of the next ten years, we can expand the Anerican
scientific community, expand to every locality our activity in
basi ¢ and applied science, get to understand the nucl eus,

negoti ate, argue, trade, bargain, work with, and finally get to
understand the Russians and get themto understand us, then (if
during this period we have had a simlar policy for comng to
understand the British and the French), perhaps the terrible
shadow may start to lift."

I ndeed, nmenbers of this Acadeny have taken very seriously the nission
to get to understand the Russians, but the nation as a whole has not
persistently supported educati on and schol arship i n understandi ng
foreign peoples and ourselves. Land goes on with his vision supporting
the general effort for

"...discovering the scientific talent and fostering its

devel opnent; in short by the production of enough trained
scientists, not only to work in basic science, but also to
participate in every phase of the industrial aspect of community
life."

But al so,

"the other-- and this is the field of nmy personal interest-- is
to devel op t housands of new small scientific industries...”

"As | visualize it, the business of the future will be a
scientific, social and economic unit. It will be vigorously
creative in pure science where its contributions will conpare
with those of the universities... the machinist will be proud of
and i nfornmed about the conpany's scientific advances; the
scientist will enjoy the reduction to practice of his basic
perceptions. "



And he continues with his vision of a thousand snall conpani es, each
enpl oyi ng 2000 people (including 50 scientists) and grossing (in 1945)
$20 M each, and spending $1 M on research, which would (given inflation
alone to 1991) spend $10 B on research and engi neering annual ly, enpl oy
2,000, 000 people directly, and contribute $200 B to the national incone
directly "and nuch nore indirectly."

"And year by year our national scene would change in the way, |

think, all Anericans dreamof. Each individual will be a nenber
of a group small enough so that he feels a full participant in
the purpose and activity of the group. His voice will be heard

and his individuality recognized."
What will these people do?

"First of all, this new conpany will start by contenpl ating al
of the recent advances in pure science and in engineering. |Its
staff will be alive to the significance of newWy avail abl e

pol yam de nol ecules... a group of fifty good scientists
contenpl ati ng one of these fields and inspired by curiosity about
them and a determi nation to nmake sonething new and useful, can

i nvent and devel op an inportant new field in about two years.
This new field will be a nmonopoly for the group-- a monopoly in
t he best sense of the word-- because it will derive from
justifiable patents and inportant inventions, and from know how
del i berately acquired by the group..."

"While | feel that both the war and the pre-war periods have
denonstrated that the concentration (of scientific activity and
of distinguished scientists in a few large corporations) that did
occur was of enornmous benefit to the country and that it would be
a grave hazard to prevent such concentrations from occurring, |
feel equally strongly about the desirability of neeting what is
obj ectionabl e in such concentrati on by having thousands of other
smal | | aboratories as well staffed in quality, if not quantity,

of scientists. These snall |aboratories because of their

conmpact ness, freedom from such institutional control as exists in
| arge corporations, the close relationship that can exi st between
the scientist and the peopl e making their products, would, |

beli eve, create far nore new fields than would the |arge

| aboratories and it would be the best nethod of preventing
significant nmonopolies in any essential field."

Edwi n Land reconmrends the solution to nonopoly be found in multiple
nonopol i es which conpete with one another. His position is one of
opposition "to the concept that research by governnent should be
substituted for research by the snall business... (which) grows strong
by having its own scientists and by building itself around their
efforts.”

He conpletes a vision of the National Science Board appoi nted by the
President and picking its own Director but provides an ingenious
suggestion in support of those who oppose "the conplete isolation of
this scientific group fromthe political world." And that is a "Joint
Li ai son Conmittee consisting, for exanple, of three nmenbers of the
board and three nmenbers of congress" for nutual education and



"“...particularly suited for considering one inportant problemfor
whi ch a solution has not yet been proposed: the encouragenent of
i ndi viduals who are primarily interested in new applications of
recent advances in pure science rather than in basic inquiry
itself..."

"Those who wi sh to strike out for thenselves should have the
opportunity to conplete their inventions both theoretically and
practically and build theminto actual enterprises.”

Al t hough Edwi n Land nust have realized that nmuch about hi mwas uni que,
he tried to identify those elements of his own being and experience
that could be replicated to the benefit of his nation and the worl d.

According to David Beckler's detailed notes of the 15 Oct ober 1957
nmeeting of the Science Advisory Committee (of the Ofice of Defense
Mobilization) with President Ei senhower 11 days after the Soviet Union
| aunched the first artificial Earth satellite, Sputnik, Edwi n Land
urged the President to involve the American people in the satisfaction
of scientific discovery; on 7 Novenber Eisenhower in his TV and radio
address renarked that one of the greatest and nost glaring deficiencies
of the citizenry was their failure to give high enough priority to
scientific education and to the place of science in national life.

Land' s enphasis on scientific education of the public was a |ifelong

i nterest, whether reflected in his |ater service on the Carnegie
Conmi ssi on on Educational Television (with Janes R Killian, Jr.), in
his involving Polaroid production staff in the work of the research

| aboratory, or in the "Introduction To Quter Space" issued by President
Ei senhower 26 March 1958, nore than 33 years ago. That perceptive and
i nspiring but practical docunent was witten by Land, Edward M Purcel
(fromwhomyou will hear later) and Francis Bello, known to many of us
fromhis work with Fortune and Scientific Anmerican.

| present the paragraph headings from"Introduction To Quter Space" as
an indication of its content:

1. Wy satellites stay up

2. The thrust into space

3. The npon as a goa

4. A nessage from Mars

5. WIIl the results justify the costs?
6. The view froma satellite

7. A close-up of the noon

8. And on to Mars

9. The satellite radi o network

10. Mlitary applications of space technol ogy



11. Space tinetable

As Ken O sen observed in his talk this norning about Land and Pol ar oi d,
knowi ng where you want to go is a big advantage

A small portion of "Introduction To Quter Space" addresses the nmlitary
uses of space, noting

"For the nost part, even the nore sober proposals do not hold up
wel |l on close exam nation or appear to be achievable at an early

date. Ganted that they will becone technol ogically possible
nost of these schenes, neverthel ess, appear to be clunsy and
i neffective ways of doing a job. ..." After the exanple of

"droppi ng" a bonb froma satellite, the report continues, "This
is only one exanple; each idea has to be judged on its own
nmerits. ... The history of science and technol ogy rem nds us
sharply of the limtations of our vision. Qur road to future
strength is the achievenent of scientific insight and technica
skill by vigorous participation in these new explorations. In
this setting, our appropriate mlitary strength will grow
naturally and surely."

In 1991, we are still involved with questions about the proper mlitary
use of space, and nuch that "Introduction To Quter Space" envisaged has
cone to pass. But not without effort and vision, and in this

expl oitation of space, Din Land played a pivotal role

Most of the following can be found in Janmes Killian's book, on which I
rely in part to avoid problens with information still classified
secret, and in part because | could not better JimKillian's

aut horitative and el oquent descriptions. Land had been a nenber of the
Steering Conmittee of the Technol ogi cal Capabilities Panel (TCP), which
was a sensitive and highly classified study led by Killian 1954-55,

i ntended to provide President Ei senhower with a conprehensive
assessnment of the Soviet first-strike nuclear threat to the United
States and the U.S. ability to prevent or withstand it. An essentia

el enent of TCP was the Intelligence Comrittee headed by Din Land, which
conducted a no-hol ds-barred review of U.S. intelligence information and
capabilities. That Land Panel included WIlliam O Baker of Bell Labs,
Ed Purcell of Harvard, and John Tukey of Princeton. The panelists used
to joke that they could hold a panel neeting in a taxicab, and they
probably woul d have if the infornmation had not been so sensitive. For
their frequent trips around Washi ngton in radi o-di spatched Cl A

aut onobi | es, the panelists were prudently assigned code nanes.

I was not associated with the Technol ogi cal Capabilities Panel. | had
hel ped build the first hydrogen bonb in ny early summers at Los Al anps
1950-52 and then, after joining the | BM conpany, | worked about half-
time 1953-54 with Jerome Wesner and Jerrold Zacharias on extensions of
continental air defense, and soon after Sputnik worked with Bill Baker
and others on sone of the matters that had interested the TCP
intelligence section. Then for nore than a decade, until 1973 or so,
was a nenber of Din Land's Panel advisory to the President's Science
Advi sor, which was intimately involved with governnment organizations
and industrial contractors in the evolution of imaging satellites.



Phot ogr aphi ¢ reconnai ssance has a long history, and by the tine | had
any real contact with it during Septenber, 1952 in Korea, it had

evol ved to enornmous aerial canmeras with facilities for inmge-notion
conmpensation (IMJ). | suppose the intelligence section of the TCP
found the sanme caneras, which would not be very convenient for
provi di ng photography of "denied areas" such as the Soviet union. Yet
it was clear that there were vast uncertainties as to Soviet mlitary
capability, particularly in regard to ballistic nissiles, and the
ability to take suitable photographs would be extrenely val uable.
Killian tells the story of the nmarriage of small-format high-resol ution
caneras and the nodified sail plane concept to create the U-2, so

qui ckly and el egantly achieved by Kelly Johnson in the skunk works at
Lockheed. Previously rejected by the Air Force, the concept was

val idated and given life by the Intelligence Conmittee of the TCP.

The system was feasible only because of the recognition that high-
resolution filmwould allow scaling down the size and wei ght of the
camera so that it would fit on a light aircraft that could fly at
altitudes then beyond the capability of any Soviet air defense system
And this remained true until the 1960 downing of the U-2 flight of Gary
Powers. O course, within a couple of nonths after that politically

di sastrous event the United States was receiving photographic i nages
fromsatellites, in the formof filmcassettes returned in reentry
vehi cl es equi pped with parachutes and snagged by aircraft over the

Paci fic Ccean before they could fall into the sea.

In recalling Edwin Land, | note his reaction to the Soviet shoot-down
of the U2 in 1960, cited by Killian,

"The president hinself accepted full responsibility for the
flight. In 1960, in comenting on this episode, Dr. Edw n Land
said in a commencenent address: 'It was not a question of the

i neptitude that mght be revealed by the truth, or the possible
damage that the whol e program of negotiation for peace nay have
suffered ... and it was not a question of whether with foresight
that particular crisis could have been avoi ded. The issue was
this: Does an Anerican, when he represents all Americans, have to
tell the truth at any cost? The answer is yes, and the
consequence of the answer is that our techniques for influencing
the rest of the world cannot be rich and flexible |ike the

t echni ques of our conpetitors. W can be dramatic, even
theatrical; we can be persuasive; but the nessage we are telling
nmust be true.'"

As | got to know himin the work of the Land Panel over the next 13
years or so, it was clear that absolute integrity underlay this man of
genius and vision. | don't believe Din Land woul d have been happy with
the lack of respect for truth in nore recent Adm nistrations.

Bil | Baker recounts that in the |ate 1950s, he and Din Land and Jerry
W esner woul d neet over dinner in Washington and "tell one another
stories" of the latest discoveries, inventions, and clever solutions to
problens. Din Land evidently felt no need to keep his good ideas to
hinself. Din and Jerrold Zacharias woul d engage in "conpetitive

i nventing," sonetines on real problenms and sonetines on toys. These
same qualities of insight and fun were evident in Din Land's |eadership
of the Land Panel on which | was privileged to serve until about 1973.



About the activities of the Land Panel, | can give only inpressions of
the at nosphere of that activity, and even there nust ignore sone

i nportant aspects. W would neet several times a year for two or three
days in Washington or in the field at contractor establishnments to
understand the capabilities of existing systens and the options for

i nprovenment. At tinmes, there were serious problens to be addressed; at
times great opportunities. The Land Panel did not so much invent new
concepts as evaluate and choose. Sonetines, there were obvious
techni cal nergers to be nade, and occasionally a key m ssing el enent
was supplied during Panel discussion. Land's addiction to thought and
wor k was obvi ous at these Panel neetings.

VWhen we nmet at Pol aroid, we could |look forward to small sandw ches
brought in fromEl sie's; ny favorite was cream cheese and cavi ar.
Somewhat |ater, we would neet in a magnificent boardroom at Pol aroid,
and woul d be provided dinner by Din's cook. Occasionally our Pane
nmeeti ngs would run until mdnight, and even then we would | ook forward
to spending 30 nminutes after the nmeeting with Din in his |ab, |ooking
at his "Mondrian" or other striking aspect of his current research. |
recall that one session ended at daybreak, but that was unusual, even
for Din Land.

The thought and dedicati on of the Panel menbers and of Land hinself is
hardly reflected in dry phrases such as the following that |I excerpt
froma draft report | provided in 1965 at Din's request, evidently
attenpting to reflect his |eadership and the Panel consensus:

"The Panel... was requested ... reviewthe current status of
three programs and to recommend what direction the nationa
effort should take in order to realize the econom c, operational
and above all, the end-product advantages of a successful system
of this type. "

O course, the resulting report was very specific about the "three
prograns..."

Because of its inportance and controversial nature, a crucial report of
July 1971 required a formal position on the part of each of the seven
menbers of the Land Panel. Having been asked by Din Land to provide the
draft report, | was al so saddl ed with successive nodifications and with
getting final approval fromeach of the nenbers. This was no snal

feat for a report that had to be distributed by courier and vi ewed

wi thout retaining a copy. Nevertheless, approvals cane quickly (with
the help of Land's secretary, Natalie Fultz, in tracking down the
panelists)-- all except the final endorsenment of the |ast Panel nenber,
who was vacationing in Hawaii. | plotted carefully when | m ght reach
hi m by tel ephone without interfering with his pleasures, and deci ded
that 5:30 pmwould be optimum Aware of the six-hour tine difference
bet ween Hawaii and New York, | planned the call to reach himat 5:30
and, to my pleasure, found himin his room It took only a nonment to
realize ny mstake; the tinme in Hawaii was 5:30 am W got it sorted
out, and the report was unani nously endorsed and eventual ly

i mpl erent ed, al t hough not without bureaucratic problens.

The |l egacy of Edwin Land is thus to be found not only in this building
and in the Polaroid Corporation that he built, but in one of the



greatest success stories of our age—the systens that provide our
| eaders with an awareness of what is going on in the world, if only we
are wi se enough to know where to look and to interpret what we see.

| believe it would be foolish-- no, it would be tragic—+to follow the
siren song urging that we put actual weapons into space, or that we
nust be ready to destroy photographic satellites |aunched by sone
nation not friendly to our cause. W depend heavily on our own
satellites to gather vital information, and it is far easier to destroy
a satellite than to build another highly capable one. Sadly, "a
(satellite) eye for a (satellite) eye" would be no consol ation for us
and little deterrent for an opponent; we can hardly organi ze the wath
of nations against a power using an antisatellite weapon (ASAT) against
one of our satellites while naintaining that our own use of ASAT

agai nst other satellites would be legitinmate. Qur course should be
that of conviction and | eadership toward the early conclusion of a

uni versal Treaty banning satellite destruction or tests of such
antisatellite systens, and a Presidential declaration would go far
toward realizing that goal

To sunmari ze, | quote Killian now at length, in a description to which
I fully subscribe:

"The figure of Edwin Land exenplifies the kind of scientist who
appeal ed to Ei senhower and who hel ped to make sci ence advice
wel cone at the \Wite House

"Land is an authentic genius. H's powers of exposition, his
facility in expressing conplex ideas in novel, witty, and
clarifying ways, can lift a neeting or a report to a higher |evel
of discourse. |In addition to heading the intelligence division
of the Technol ogi cal Capabilities Panel, he was a nenber of PSAC,
chairing one of its nbst sensitive panels, and of the President's
Board of Consultants on Foreign Intelligence Activities. In

t hese assignments he pointed the way to the devel opnent of new
intelligence-gathering technol ogy, such as reconnai ssance pl anes
and satellites, that have given unique powers, benign in their
operation, to Anerican intelligence agencies, undergirding policy
deci si ons of inmense consequence and saving the nation billions
of dollars.

"I'n neetings with presidents his eloquence and | ucid exposition
incited their latent inmagination and pronpted themto make

deci sions and to undertake | eadership roles that had been, unti
t hen, beyond their reach.

"During these activities when he was a coll eague of mne at the
Wi te House, he was also building a great conpany. As chairman
of the board he is Polaroid s chief executive officer, but he
likes to think of hinself as prinmarily director of research,
enphasi zi ng, as he does, that the chief executive officer of a
conmpany such as Pol aroid should be the director of research

"Wile acconplishing all of these things, he has been doi ng basic
research in vision and contributing ideas in education to MT and
Har vard-- ideas that have grown out of his conviction that each

human being has a potential for creative acconplishnent that can



be realized by the right environment and the skilled influence of
creative teachers who believe in this potential

"Recently, in remniscing about the Ei senhower days, Din Land (as
his friends and associates call hin) expressed the feeling that
his major contribution as an advi ser had been to convey to the
presi dent and other |eaders sonething of the humani stic and
aesthetic values of science. He took greater pride in this act
of '"teaching' the qualities and values of science than in his

i mense technical contributions to the strengthening of our
mlitary, intelligence, and space technol ogy.

"At the latest count he holds five hundred patents and has been
elected to the Inventors Hall of Fame, but his inventions are by-
products of his deep conmitnent to science.

"Let nme be nore personal. It has been a rare and enriching
privilege for nme to be associated with himin a variety of

m ssions and enterprises for a quarter of a century. To al
these joint undertaki ngs he has contributed fresh insights, a
sense of adventure, and a 'vision of greatness.'"

We continue to benefit fromthe talents and efforts of this great nman.



