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(DCI) Allen W. Dulles, giving details of this aircraft, but his 
memo elicited no response. 

Never one to give up on projects he believed worth
while, Strong approached Land, whom he knew from hav
ing attended a number of Air Force advisory group meet
ings with him. The CIA official hoped Land might show 
some interest in the CL-282. Land certainly did! 1 7 

Lockheed had come up with the CL-282 design on its 
own without using federal authorization or funds.1 8 Din 
Land wanted to learn more about the CL-282, but felt he 
could not directly approach Lockheed's Kelly Johnson with
out first having the approval of the Secretary of the Air 
Force, Harold E. Talbott, so he arranged a meeting with the 
secretary in mid-September. Talbott told Land, who was 
accompanied on this visit by James B. Fisk, chairman of Bell 
Laboratories and deputy director of the TCP effort, that he 
would think the matter over. 

To Din Land no answer meant no action and he was 
determined to get an answer. He raised his voice and said: 
"A l l right, Mr. Secretary, I guess we'll have to tell the Ameri
can people all about you!" Land later recounted that he did 
not know Talbott from Adam, but decided he had to do 
something dramatic. "I think Talbott may have had a guilty 
conscience," he related, "because he immediately picked up 
the phone and called Lockheed and we got our interview 
with Kelly Johnson."19 

The Air Force was hardly sitting on its collective hands; 
it was attempting to build a high-flying reconnaissance air
craft—the Glenn L. Martin firm of Baltimore was at work on 
the RB-57 and Bell Aircraft Co. of Buffalo, N.Y., was at work 
on a completely new twin-engine high-flyer designated X-
16 and code-named "Bald Eagle"—but that service had 
NOT shared this information even with Jim Baker and A l 
Donovan, chairman and member, respectively, of its own 
Intelligence Systems Panel (ISP). The Ai r Force had also 
turned down another single-engine aircraft, the M-195, pro
posed by Fairchild of Hagerstown, Md. 2 0 

Several years earlier, Baker's ISP had examined the 
Martin B-57 and determined it could not fly high enough to 
avoid interdiction. Panel member Donovan posited three 
design criteria that had to be met for any aircraft to reach 
altitudes greater than 70,000 feet: First, the aircraft must 
have but one engine, because single-engine planes were less 
complicated and had much better safety records than multi-
engine planes; second, the plane must employ a high-aspect 
ratio, low-induced drag wing, similar to those found on sail 
planes; third, such an aircraft must be exempt from the Air 
Force's airworthiness standards, which demanded that all 
aircraft in its inventory be able to withstand a 50-foot-per-
second gust of wind while traveling at maximum speed at 
sea level. This requirement made planes intrinsically so 
heavy that they could not attain altitudes above 65,000 feet. 

B Y R I C H A R D L . G A R W I N 

I worked with Din Land for more than a 
decade as a consultant to the Office of Sci
ence & Technology, a two-term member of 
the President's Science Advisory Commit
tee, and a member of the "Land Panel," 
which reported to the President's Science 
Advisor (for Eisenhower, Kennedy, John
son, and Nixon), and through him to the 
Secretary of Defense and the Director of 
Central Intelligence. My impressions of 
Din Land in those post-U-2 years were 
formed mainly through my interaction 
with him as a member of the Land Panel. 
At a CIA-sponsored symposium in Washington this year, for
mer CIA Director Richard Helms lauded "CIA scientists" for 
the development of the U-2 and the "Oxcart," which he said 
was the CIA code name for the Mach-3 aircraft system devel
oped by Kelly Johnson at the famous Lockheed "skunkworks" 
responsible also for the earlier U-2. For the Oxcart, photo
graphic conditions were very different than from the U-2. 
High-resolution photography through the very hot boundary 
layer of a Mach-3 vehicle poses very severe problems. 

The overhead reconnaissance programs (aircraft as well 
as satellite) progressed as rapidly as they did because of the 
vision, competence, and integrity of those at the top. They 
knew it was essential to maintain technical oversight and 
openness even in this very secret world, to identify and 
remedy problems while they could still be fixed, and even 
to take advantage of unforeseen opportunities. A tradition 
of Technical Review Panels and Tiger Teams evolved to 
bring visibility to these programs. Of course, most of the 

problems were identified and solved by 
the contractors themselves, but a visit by 
the Land Panel helped to ensure that 
technical management had properly pre
pared by its own review of the status and 
problems. 

The Land Panel would often meet in 
Room 206-208 of the Old Executive Office 
Building, next to the White House, where 
we would review programs and propos
als and look at some of the most recent 
images. Din Land kept us on track and 
inspired us. Our job was not primarily to 

invent solutions, because there were usually plenty of those 
to exhaust the budget and the development resources. 
Rather, our job was as quickly and surely as possible to sep
arate the wheat from the chaff, and to encourage (even to 
selectively breed) the wheat. We tried hard to increase the 
portion of intelligence community research and develop
ment effort in the non-system specific areas and, occasional
ly, we did contribute some technical innovations that were 
not only new but valuable. 

Sometimes we would hold our meetings at a contrac
tor's facility, and sometimes in the magnificent board room 
at Polaroid, where Land's cook would provide us with din
ner. Once, a Land Panel meeting did not adjourn until 
dawn. That was unusual, but it was not unusual to work 
until midnight, and then to be invited to Din Land's person
al laboratory for a half-hour demonstration of his latest 
work in color vision. 

Din Land made his own ideas freely available to the 
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government agencies and programs with which we were 
involved, as did the rest of us. But he was careful not to talk 
about Polaroid business. Remarkable by its rarity was 
Land's comment that we were being insufficiently aggres
sive, because his forthcoming camera had a silicon chip 
with the equivalent of 3,000 transistors, so he knew it could 
be done. Land is quoted as saying, "There is no problem 
that can't be solved with the tools already present in this 
room." The statement obviously contains some hyperbole, 
but I feel he believed that "any problem could be solved by 
the people present in this room" and because "this" implied 
that Edwin Land was in the room, almost any problem was 
well on its way to solution. 

In the 1960s, the Air Force wanted to build the Manned 
Orbiting Laboratory (MOL) with a primary mission of 
overhead reconnaissance. The Land Panel provided a close
ly reasoned report to the President's Science Advisor, Don
ald F. Hornig, stating that the proposed mission could be 
carried out much better and more cheaply without people 
aboard. Ultimately, the MOL program was cancelled. Had 
MOL gone forward, it would clearly have impeded the 
acquisition of the highly capable systems we have today. 

R E F E R E N C E S 

1. R.L. Garwin, "Edwin H. Land: Science and Public Policy," as presented 
Nov. 9, 1991 at Light and Life: A Symposium in Honor of Edwin Land, 
AAAS, Cambridge, Mass. 

2. R.L. Garwin, "Edwin H. Land: Science and Public Policy," J. Irish Coll. of 
Phys. and Surg. 22:1, 32-35 (1993). 

R I C H A R D L. G A R W I N is IBM Fellow Emeritus at Watson 
Research Center, Yorktown Heights, N.Y. 

Cold War 

Essentially, Donovan recommended constructing a 
"placarded aircraft" with a sign on the instrument panel 
warning the pilot not to exceed a stipulated air speed, lest 
the wings separate from the fuselage in flight. The Air Force 
was loath to purchase such a "flimsy" aircraft.21 What the 
RB-57 and X-16 shared in common were twin engines and 
Air Force airworthiness standards—thus violating two of 
the three criteria stipulated by Donovan as indispensable 
for achieving high-altitude flight. 

Din Land, meanwhile, was unaware of any of this. Typ
ical of his reaction to any good idea, he plunged straight 
ahead intent on having the U.S. Government fund develop
ment of Kelly Johnson's CL-282 aircraft. Before the end of 
September, 1954, Jim Baker was busy designing a remark
able camera to fit into the CL-282.22 

Following his mid-August trip to Washington, Land 
returned to Cambridge and converted his office at 
Polaroid's 2 Osborn Street facility—just across the railroad 
tracks from the MIT campus—into a command center for 
bringing together all the disciplines needed to develop the 
CL-282. When the Air Force criticized Kelly Johnson's use of 
the General Electric J73 jet engine in the CL-282 and sug
gested that the Pratt & Whitney J57 engine was better, Land 
called a meeting. He invited a Pratt & Whitney engineer to 
tell the Project Three members about his firm's J57 power-
plant and what it could do for Kelly's airplane. Subsequent

ly, Kelly Johnson agreed to design the CL-282 around the 
J57 powerplant.23 

When it came to cameras and film, he invited Kodak's 
f i lm expert Henry Yutzy and camera expert Richard S. 
Perkin, president of the Perkin-Elmer Co., to attend and 
share their expertise. According to Garrison Norton, a mem
ber of Trevor Gardner's staff in the office of the Secretary of 
the Air Force, Norton was often the only federal employee 
present at these 1954 meetings in Land's Polaroid office.24 

From Yutzy, Din Land learned about a new thin-based 
mylar fi lm 2 5 being developed by Kodak. The weight and 
thickness of film were significant factors in designing aerial 
cameras, because film supply was a limiting factor in aerial 
photography. Thick, heavy acetate-based film had to be 
changed often, which meant smaller aircraft had to make 
more flights, or else larger aircraft had to be employed that 
could carry spare film and personnel to reload the cameras. 
Yutzy told Land that Kodak could see little future for its 
thin-based films, whereupon Land launched into a lecture 
that persuaded Yutzy it was Kodak's civic duty to continue 
its research into thin-based films as its contribution to a new 
approach to aerial reconnaissance.26 

The Project Three panel was also excited about Jim Bak
er's idea for a new aerial camera. Unlike the trimetrogon 
systems then in use, which employed three cameras and 
three f i lm supplies to photograph a horizon-to-horizon 
swath of earth orthogonal to the aircraft's ground track, 
Baker proposed compressing as many as seven, sequential 
exposures of this swath onto a single track of film. This held 
the promise of extending the camera's range by increasing 
the usable film load almost 300%! Baker even assisted Kelly 
Johnson by devising an 18X18-inch film format that used 
two counter-rotating rolls of nine-inch wide film that result
ed in maintaining aircraft equilibrium. 

The major improvement in aerial cameras was to come 
from Jim Baker's use of a computer to design new lenses 
with greater acuity. Working under an Air Force contract, 
Baker had been busy for several years developing a ray-
tracing algorithm making it possible to vary the three basic 
elements of lens design—lens curvature, air-space between 
lens elements, and the refractive index of glass—without 
having to actually grind and assemble lenses and bench test 
them. Although the algorithm was not yet perfected, Baker 
was able to employ it in this project. The computer he used 
was an early model IBM card-programmable calculator 
located at Boston University. Prior to Baker's efforts, a good 
aerial lens could resolve 25 lines per millimeter. Baker's first 
computer-designed lenses upped that figure by 240%—to 60 
lines per millimeter, later increased to 100 lines.27 

The feature that made Kelly Johnson's CL-282 aircraft 
most desirable from Baker's point of view was its equip
ment bay, or Q-bay. The main requirement of the Air Force's 
airworthiness standard demanded that an aircraft's wings 
be supported by a single main spar that began at one 
wingtip, passed through the fuselage, and ended at the 
other wingtip. Such a design feature essentially denied use 
of that area of the fuselage through which the spar passed. 
Kelly Johnson solved this problem by adopting a technique 
used on sail planes. He bolted the wings of the CL-282 to 
reinforced body formers using six high-tensile steel bolts on 
each wing, thus freeing up a large area behind the pilot and 
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