NRO review(s) completed.

$00803000200060002-5

HIGHLIGHTS IN THE HISTORY
OF THE
DIRECTORATE OF SCIENCE AND TECHNOLOGY

The history of the Directorate of Science and
Technology (DD/S&T) would appear to bear out the
truism that war accelerates scientific and techno-
logical development. The successive periods of
conflict beginning with World War 11, which fathered
the first atomic blast, have brought about a series
of advances and discoveries which stagger the
imagination. VWhile achievements involving missiles,
rocketry and space continue to pyramid we wmay have
seen only the beginning since the competition in which
we find ourselves, principally with the Soviet Union,
inevitably calls for a more exotic system, program
or device.

This describes in some wmeasure the growth and
development of DD/SET. Even before its formal
beginning as DD/R in February 1962, and later desig-
nation as DD/SKT in August 1963, events foretold the
potential and importance of science and technology
in intelligence as well as the need for concentrated,
rather than random, exploitation of our national
capability. The recognition of these indications by
former Director Jochn McCone and by the President's
Foreign Intelligence Advisory Board (PFIAB), which
clearly recognized the need for putting science to
work across the board in CIA, was indeed fortuitous.
The Director's election to create a center for science
and technology, and the continuing persistence of
others to man it with the moat capable and qualified
people obtainable have contributed substantially to our
national posture.

ORGANI ZATIOR

The firgt step toward bringing together the
many fragmented parts of the scientific and technological
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effort was the establishment of the Directorate of
Research in early 1962, Dr., Herbert Bcoville, Jr,,

and Col. Edward B. Giller served as Director and
Asmsistant Director, respectively. This directorate
consisted of the Office of Special Activities (OBA),
the Offtice of ELINT (ORL) and the Office of Research
and Development (ORD). The next big step was the
creation of the Directorats of Science and Technology
(DD/S&T) in August 1983 under the leadership of

Dr. Albert D. Wheelon. This added to the existing
DD/R the Office of Bclentific Intelligence (OSI) and
the Office of Computer Services (OC8). Very soon there-
after the Foreign MNissile and Bpace Analysis Center
(FNBAC) was forwmed. The present organization of the
Directorate was completed with the formal establishment
of the Office of Bpecial Projects (O8SP) in September
1965, (Note: Organizational development is charted
in Arnex "A.')

This evolution has brought about an organizational
structure which, at least for the tiwe being, is geared
to handle the various areas of DD/S&T comcern. The
office structure is designed to minimire overlap of
responsibilities to the greatest possible extent.

The Office of the Deputy Director has recently
been reorganized snd now functions as follows: The
Deputy Director, Dr. Albert D. Wheelon, has as his
Assistant Deputy Director, Mr. Carl Duckett, who was
appointed on 16 MNay 1968. Two Staff Offices, Research

and Development Coordination, and Systems Analysis are
headed byf

)y

respectively, The Executive Oificer,
coordinates the activities of five staI¥ sections ais~
charging the functions of Comptroller, Procurement
Management, SBecurity Management, Administrative Support,
and Intelligence Lisison Support.

PERBONNEL

The growth of DD/S&T from a personnel standpoint
t0o an on-board mtrength orl is indicated
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in Annex B. These figures, however, deserve further
explanation., The need to strengthen Agency efforts

in technological fields--the period of necessary
build-up-~coincided with a general personnel retrench-
ment within the Government., Significant in the growth
of the Directorate is thkat an intensified recruiting
program was, in large measure, successful in over-
coning these obstacles.

Emphasis was placed on recruitment of personnel
whose skills and background could impact immediately
on the problems at hand. To obtain men and women of
this calidber it was decided to use profeassional officers
as specialized recruiters. It is noteworthy that these
officers were able, in the face of a highly competitive
professional labor market, to obtain talent in a
brond -pnctrun o! specialitios from bionztronnutic-
and phys pography. Since August
with master's degrees
e brought on board.

& represent degrees in 27
diveraiticd categories. 7V e advanced degrees are not
necessarily a sine qua non to pursuit of intelligence
objectives the special skills and training of these
individuals were critically needed by the Directorate.
The recruitment program concentrated on both short-
term and long-term employment, A number of employees,
among them professors on sabbatical and engineers from
industry, were hired on short-term contract and have
since departed. In the main the contributions of these
specialists were highly significant.

To encourage cross-fertilization of ideas »
series of ’'Advanced Technical Seminars” were held by

the Deputy Director for the purpose of exploring validity

of concept and depth of research concerned with new
technical proposals. Similarly, periodic “dinipng-ins”
were arranged where individuals having experience in
intelligence would address small DD/S&T gatherings.

| .
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FUNDING OF PROGRAMS

The series of National Reconnaissance Office
(FRO) agreements negotiated during 1961-63 admittedly
brought about a complex arrangement for funding and
program responsibility within DD/S&T. In reviewing
programs of the Directorate it should be kept in mind
that approximately of DD/SA&T personnel
are directly or in ned with projects
which are the responsibility of and are funded by NRO.
Annex D illustrates the shift in funding arrangements
for the period 1959-1967. Annex E reflects the growth
of DD/S&T by Agency dollar,

OYFICES AND ACTIVITIES

There are now seven principal offices in the
DD/S&T. The following sections deal with these individually
in order of their establishment as an Office of the
Directorate.

In addition to historical notes brief reviews of
principal programs and activities are included.

Office of Special Activities

OBA began its life, organizationally,
early in 1955 as a small project group of six
people. Grafted onto the staff of R. M. Bissell,
Jr., then Special Assistant for Policy Coordination,
Office of the DCI (BAPC/DCLl), its project was
the covert development and operation of the U-2
aircraft in conjunction with the U. B. Alr ¥orce--
Project AQUATONE. The SAPC/DCI relationship

continued as e project grew. By mid-1957 the
project atrength vas[ ivhich
gave an unwieldy overloa O the ce of the

Director. Project personnel were thereupon
separated from Mr. Bissell's personal staff and
renamed the Development Projects Staff, retaining
their organizational affiliation with the Director
only in the term DPS/DCI. VWhen Mr. Bissell

became DD/P in February 1959, DPS was renamed
Development Projects Division and blended into the
DD/P. In February 1962, when Mr. Bissell resigned

4
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as DD/P, DPD was transferred to the newly

formed DD/R and was renamed OSA.
board strength at this point was
and the Director was Col, 3]

. During the early summer of
1982 Col Beerli was transferred and Col., (later
General) Jack Ledford, 1SAF, was selected as
his replacewent. In -1d-auuner 1968 Gen. Ledford
departed and was replaced by Col. Paul N.
Bacalis, USAF,

Until the fall of 1963 OSA's area of
responsibility covered not only manned recon-
naiszance systems but satellite systems as well.
Early in its history, therefore, OBA was deeply
involved in the development and operation of
CORORA, the initial satellite photographic
reconnaissance system. This project started in
March 1958 and had its firat launch in January
1959, In November 1959 cover vas transferred
from ARPA to SAFS8S/UBAF. The CORONA program
experienced 13 failures before its first success-
ful launch occurred on 20 August 19680. ~KRumerous
successful launches followed and are continulng
with vastly improved photographic equipment.
(8ece OSP Activities Report)

With the formation of O8SP in the fall of
1985 that office assumed all responsibility for
satellite systeas, leaving OSA concerned with
manned reconnaissance asystems, first the U-2
and followed by OXCART.

Highlights of the U-2 project, which was
approved by the President in November 19854,
include the first flight of a U-2 on 6 October
1985 (eight months after the contract had been
let); the Ifirst flight over USSR on 4 July 1836;
the last flight over USSR on 1 May 1960; and the
50 Agency flights over Cuba (the last on 8
October 1962) immediately preceeding the missile
orisis.
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Since the basic U-2 was produced CIA has
developed a refueling version and a carrier take-
off/landing capability. The original engine was
replaced in 19859 to permit iwpo. 1

25X1

The OXCART project, a successor to the U-2,
which began in Beptember 1954 after earlier
Presidential approval, led to the development of
the first MACH-3 sircraft. The first £
an OXCART occurred on 28 April 1962 25X1
and the first MACH-3 flight took place on y
1962, Through August 1966 a total of 245 hours
of flight time at MACH-3 or above had been
accunulated. The OXCART, a large-scale develop-
ment undertaking of CIA, has demonstrated a
capability to produce high-resolution (one foot)
photography at penetration altitude and speed, and
was declared operationally ready in November 1985,
The current OXCART fleet consists of nine air-
craft and one trainer. On 1 June 1865 the Agency
was suthorized to proceed with a deployment plan
at Kadena AYB, Okinawa. By 15 November 19638
support facilities and supplies were in place to
permit operation on an emergency basis. By
1 December 19685 arrangements had been completed,
making it possible to deploy to this advance bhase

2
6
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on & fully operational basis within 15 days
of a decision to effect such deployment,

The DD/8&T has not had any direct respon-
8ibility for photographic drone aircraft;
however, OSA did perform the initial development
on TAGBOARD, a drone version of OXCART. This
program has beon transferred by NRO to the Air
Force.

Although no additional manned reconnaissance
aircratt programs have been approved for deveslop—~
ment, OBA has continued active investigation of
severnl advanced concepts including ISINGLABS,
a2 boost-glide vehicle with a much higher nIfItude

and speed capability.

Office of Research and Development

In 1962 ORD was created by the Director of
CIA, upon the recommendation of Dr, Scoville, as
the scientific development and research element
of DD/R., When ORD came into being, it was staffed
by three people and had a budget of a little more

thun! | Personnel initially staffing
the Cceé were transferred from TSED/DD/P. The

office developed an initial plan for ing
[ and a budget of ithin
s three-to-five year period, WAS tO pri=-

marily concerned with new applications of existing
scientific knowledge which might have intelligence

application rt M.
Chapman and became Director
and Deputy espectively, of ORD. The

basic division in this office has been between
1ife sciences on the one hand and physical asciences
on the other. The former includes bioclogical,
medical and behavioral sciences while the latter

is concerned principally with the fields of

optics, radio physics, physics and chemistry, and

audio physics. ORD began FY 1967 with a
budget and a personnel allotment of

0803R000200060002-5
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One of the major efforts in the life
acliences area is the program to improve and up-
grade the performance of the pol aph. This
program was initiated in FY 1984 w§€§ the goal
of developing new sensors and improved indicators
for the polygraph and automating its operation
through the use of computers. Results of this
program have already led to the installation of
improved equipment in the polygraph rooms and
the adoption of new computer methods for exploiting
polygraph data.

The ORD Audio Surveillance program was inspired
by the National Becurity Action Memorandum No. 170
dated 6 July 1962 in which the White Houme emphasized
the critical importance of sudio surveillance in
intelligence collection and the extremely serious
problem of protecting the U. B, Government from
penetration by enemy audio systems, As 2 result,
the CIA-DIA Scientific Guidance Panel was convened
in 1963 and recommended advanced research efforts
in both the audio surveillance and countermeasures
areas., The DCI, Mr. McCone, endorsed these
recommendations to the White House and gave
inatructions for these efforts to proceed.

Beginning in early 1964, a set of intensive
studies and investigations proceeded involving the
most advanced technology in microelectronics,
speech recording and analysis, microminiature
sensors, laser probe systems, and wicrowave techniques
for the purpose of seeking order-of- magnitude
improvements over current technology. By 1966,

ORD was able to propogse an advanced scientific
and technological program based on the results of

these investigations - the! lvhich
proposed to elevate to a completely new level CIA

and is being a nted in PY 1987 to the
extent of | ] An operational
[ a akthrough in this

3
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Office of ELINT

While the Agency became involved in ELINT
analysis in 19566 to provide necessary secure
facilities for analysis of U-2 missions, OXL,
as such, was not established until 30 July 1962,
It was formed from a relatively small group from
the Office of Scientific Intelligence and a
similar group from the Office of Communications.
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At that tiwme the office was organized into
a staff and three divisions: Operations, Analysis,

and Research and Development. [ | 25X1
— 25X1
X1 The

Director of OEL Is ¥r, Ceorge C. Niller who has
been in charge of the office since its assign-
ment to the Directorate.

In the area of ELINT operations there have
been a number of projects which stand out from

the other on~going overations serviced bv ORL.
25X1
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Office of Scientific Intelligence t
The origin of OSI may be traced to the Manhattan
District (ca. 1944), the Central Intelligence
Group (CIG) (1946) and to the Office of Strategic
Services (088). As a formal entity, however, OSI
25X1
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was established on 1 January 1949 under Dr,
¥illard Machle as a werger of two scientific
intelligence entities (Scientific Branch/ORE/

CIG and a nuclear energy intelligence group trans-
tarred)zroa Manhattan District to CIG after Yorld
War I1).

As an office of the Directorate of Intelligence
(DD/1), OBl was under Dr. Herbert Scoville, Jr's.,
leadership during the period 1855 to 1962,

Dr. Albert D. Wheelon then served as Director until
the establimhment of DD/S&T in 1963, At this time
O8I bescame x part of DD/S&T and Dr. Donald ¥,
Chawmberlain was appointed its Director. Dr,
Chamberlain still serves in this capacity, assisted
by Dr, Karl Weber as deputy.

When OSI was assigned to DD/S&T itg collection
support was transferred to Collection Guidance
Staf? (CGS). VWith the creation of new components
within DD/BET O8I lost some of its other responsi-
bilities and personnel., In particular, its ballistic
nmisgsile and space functions and personnsl were reas-
signed to augment the Foreign Missile and Space
Analysis Center (FMSAC) in Cctober 1965,

O8I is responsible for intelligence on foreign
sclentific and engineering research; and on the
degsign, development, and performance capabilities
of foreign devices, products, equipment and systems.
Further, it is reaponsible for all aspects of foreign
intelligence on atomic energy, biological and
chemical warfare. OSI is charged with the establish-
ment and maintenance of a coordinated program of
collection support, research, analysis and production
in gg:sa foreign scientific and technical intelligence
fie " :

OBI is the principal community contributor of
S&T inputs to national intelligence. The Office
contributes to principal military estimates and
other papers on the USSR. In the 1860°'s greater
attention began to be given to Communist China, as 25X 1

14
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Contributions to estimates are made directly
or via three of USIB's technical committees,
JARIC, BIC, and GMAIC, the first two of which have
always been headed by OSI officers. GMAIC wvas
headed by an O8I officer until the formation of
FMBAC in late 1965, The Office almo contributes
to the National Intelligence Survey Program, and
today some 30 or g0 countries are covered in
various 8&T fields.

O8I has a current scientific intelligence
effort and contributes to OCI daily and weekly
publications, The Scientific Intelligence Digest,
published since the early 1950's, is now published
monthly.

In 1964 the importance of, and increase in,
scientific intelligence material justified publication
of a daily, the Surveyor, which soon appeared in
weekly versions Tor Ege intelligence community. ‘
Important items of current interest and high priority
appear as briefs or memoranda, and items are con-
tributed to the weekly USIB Watch Report.

The backbone of OBI production has been the
Scientific and Technical Intelligence Reports
(formerly called Scientific Intelligence Beports.)
These in~depth studies cover the gamut of foreign
S&T developments and provide analyses and con-
clusions contributing to National Estimates. These
number from 60 to 100 s year., Until the mid-1950's
most research and analysis was done in-house but
with the increase in the amount of available

scientific information, the of
out has grown.

O81I's major products support the National
Estimate program; and ONE, directly or indirectly,
is s principal consumer. Other periodicals and
reports have a variety of audiences, some going only

15
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to top-level policy makers, others to as many
s 800 consumers.

Several periodicals and many papers go to
the White House, the Becretaries of State and
Defense, the President‘'s Scientific Advigor,
the President's Science Advisory Committee, and
the Foreign Intelligence Advisory Board, as well
as to contractors and consultants in the U. 8.
industrial and academic worlds,

Office of Computer Bervices

During the period July 1961 to August 1963
the computer activity of the Agency began to
emerge, As a first atep the Automation Staff
of DD/I merged with the CIA Management Staff and,
augmented by fifty DD/I slots, formed the CIA
Automatic Data Processing Staff (ADPB). This
Staff was placed under the DD/B and charged with
(1) establishing a computer center (IBM 1410/1401);
(2) carrying on CHIVE (s joint OCR-OCB project to
apply computer backup to the central reference
facilities of the Agency); (3) technical supervision
of DD/8/Comptroller/ADP Division; and (4) CIA
Electronic Data Preocessing (EDP),

With the rapid advances in computer technology
the Director recognized the need for a principal
center which would consolidate the Agency's assets
in this field and coordinate its overall effort.

On 5 August 1963 the ADPS was renamed the Office
of Computer Services (OCS) and transferred from
DD/8 to DD/B&T, Th rsonnel allocation was
increased toI;::;;::;:jthreugh transfer of
from the 0Off Comptroller. WMr, J¢
Becker served as Director until 1 June 1966 when
Mr. Charles A. Briggs of DDI/OCR was namwed to
replace hiw,

An important purpose in establishing OCB was
to solidify hardware and personnel assets and to
build a strong cadre of people capable of applying
machines intelligently to Agency research and
production work, o

16
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Early in 1965, after considerable study,
the decision was made to convert to third-
generation computer hardware, the ultimate
model selected being the IBM 360/67. The OC8
Computer 3§stnua Flnnaigg,ncport was issued on

une . Jrom that date to the present,

the evolutionary process has been going on through
smaller 360 computers ~-- the models 30, 50, and

65. The IBM 1400 snd 7000 series SBystems and
the will be replaced early

in CY19OE,

Foreign Misaile and BEpace Analysis Center

FMBAC, one of the offices more recently
established in DD/S&T, had its beginning in
November 1963, 1Its creation was, sgain, an
inevitable development occasioned by the need to
improve significantly the technical quality and
timeliness of analysis on foreign space and missile
activity.

On March 1984, construction of a FMSAC Control
Center was completed and a 24~-hour watch office
was established. Simultapeously a Daily Missile
and Space Summary began to be published to
describe significant activities on a current basis
to the intelligence community.

In April 1964, PMSAC commenced the publication
of a series of E,ent Reports. These reports
contain a detailed technical analysis of significant
Soviet missile and space operations based on all
of the information collected by this government

on each particular event. Through 31 August 1966
138 of these reports have been disneuinnted[ l

On 25 October 1985, the missions, functions
and analytical responsibilities of the Ballistic
Missile and Space Division of the Office of
Scientific Intelligence and the Yoreign Missile and

Space Analysis Center were combined byl [
l lThc new organization ret

§
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name of FNSAC and Messrs. Duckett and Brandwein
remained as Director and Deputy Director,
reapectively.

The original FMBAC had, by the time of this

|
|
|
;
|
organizational change, achieved a personnel ;
strength otl lwere 25Xﬁ
transferred ger, |

At the time of the reorganization a Project
Staff was established with responsibility for
systems analysis of all foreign missile and
space systems except defensive weapons, the
preparation of various special assessments, and
submissions to National Intelligence Estimates,

It was organized into groups responsible for such
problems as ICBM and IRBM systems, space aystess,
tarctical, naval, and the various non-Soviet missile
and space effortsa.

Following this merger, arrangemwents were made
with the Office of Bcientific Intelligence to
continue producing certain typea of reports
through the Production Staff of that Office, there~
by negating the need for duplicative production
establishments. Since late 18658, a total of 20
reports have been published through this mechanism.

In May 1966 when Mr. Duckett was appointed
Assistant Deputy Director for DD/S&T, his deputy,
Mr. David 8, Brandwein was nawmed to succeed him
as Director, FNSAC.

Office of Special Projects s

The beginning of OSP as a formal part of the i
DD/8&T organization started in the winter of
1963 when an operations analysis group called the
Special Activities Staff (SAS) was established |
under Mr. Jack Maxey. Most of their activities '
wgre concerned with support of overhead reconnaissance ’
programs., In August of 1964 the Deputy Director,
B&T, obtained DCI approval for designating this group—~
then called Special Projects Staff (8pP8)-~to handle
all CIA satellite reconnaissance programs. Later
approval in principle was sought for establishing
a separate office within DD/B&T to perform this
function. On 185 September 1965 the Executive

25X1
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Director-Comptroller, CIA, approved the establish-
ment of the Office of 8pecial Projects (O8P)

with a planned suthorized table or organization

of reonnel. Mr, John J. Crowley was appointed
Director of the office.

fforts of OBP are the CORONA,
projects. In
a on, € Des a alysis Division
is engaged in work involying mpplied research,
advanced technology,:

The CORONA project is a satellite photographic
search and surveillance system with two recover-
able capsules for retrieval of exposed film.

A typical CORONA mission provides about 10,000,000
square nautical miles of coverage with an average
resolution of 10 feet. The project was initiated
in 1858, and the firat capsule of film was recovered
in August 1960, To date, 50 capsules have been
returned fros 79 launches, and have brought

back more than 93 percent of our intelligence
photography of the S8ino-Soviet Bloc. The CORONA
J-3 configuration, scheduled for launch in August
1967, will allow for an 80 nm perigee and other
improvements thus improving average resolution

from 10 to 7 feet. OSSP is responsible for the
CORONA cameras, recovery vehicle, payload housing
and structure including assembly, integration, check-
out, pre~launch mission planning, on-orbit camera
operation and diagnostics, post-mimsion analysis

and evaluation,

2541
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COMMITTEES AND PANELS

DD/8&T has historically been actively involved in
the committee structure of USIB, providing chairmen and

20
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aduinistrative support for as many as five separate
committees concerned with scientific and technological
matters. A listing of these committees and their areas
of interest follows:

Guided Misslle and Astronautics Intelligence
Committee (GMAIC) - Chairman, Mr, Carl E. Duckett, former
Director, FMSAC, currently Assistant Deputy Director,
DD/S&T. GMAIC coordinates guided missile and astronautics
intelligence production activities of the Government;
it almso develops a community approach to problems in
the field and promotes interagency liaison. FNSAC
provides the secretariat and substantive support.

Joint Atomic Energy Intelligence Committee (JARIC) -~
Chairman, Dr. Donald Chawmberlain, Director, OSI. JARIC
fosters, develops, and msintains & coordinated community
approach to problems in the atomic energy intelligence
field, promotes interagency lisison, and gives community
support to efforts of individual agencieas. The Office
of Scientific Intelligence provides the secretariat and
also substantive support.

Committee on Overhead Reconnaissance (COMOR) -
Ch‘ir‘an'LIBI?“E‘IUEiT‘"EI‘f“I]sp‘cigl Assistant, DD/B&T.
COMOR pro [ or information on, and
development of foreign intelligence requirements for,
overhead reconnaissance projects and activitiea of the
Government over denied aress. The Committee coordinates
the adaptation of priority requirements establiished by
USIB to potential overhead reconnaissance systems,

DD/BS&T provides the secretariat and operational and
technical support to the photographic, ELINT, COMINT,

I

]collaction.

Sci ic Intelligence Committee (SIC) - Chairmsn,

Deputy Director, O8I. This Committee

develops and maintains a coordinmated Coamunity approach to
problems in S&T intelligence (except those of JARIC

and GMAIC), promotes lisison and gives Community support
to efforts of individual agencies. OBI provides the
secretariat and also substantive support.

SIGINT - Chairman, | |
Director of Reconnaigsance, P e responsibility of

21
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the BIGINT Committee extends to those matters within

. Jurisdiction of UBSIB. DD/S&T provides slots for the

SPINT Staff support to Chairman, SIGINT.

Research and Development Subcommittee of the
Technical Bervice Countermeasures Committee (TSCC) of
USIB. Mr. Robert M. Chapman, ORD, serves as Chairman.
DD/SKT provides administrative and substantive support.

To permit the intelligence community to benefit
from the knowledge and experience of respected scientific
and technical leaders froms industrial, governmental,
and academic communities. Panels have been formed to
advise the DCI and UBSIB. Three of these a2re in the areas
of foreign strategic weapons systems, foreign apace
programs, and foreign nuclear energy programs. During
the paast year, on at least two occasions, the Strategic
Weapons Intelligence Panel under Dr. Lawrence A, Hyland,
the Space Intelligence Panel under Dr. Simon Ramo, and
the Nuclear Intelligence Panel chaired by Mr. Louis H,
Rhoddis met to consider the problems and new develop~
ments in thelr respective areas.
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