
C05127171 
Approved for Release: 2025/07/25 C05127171 

TOP SECRET 1ic'-
).:.t 

GAMBIT/HEXAGON • 
HANDLE VIA BYEMAN/TALENT- Copy No. 31 (i✓.l of 90 , __ ;~/ ---KEYHOLE COMINT CONTROL BYE No. 111152.-75 
SYSTEMS JOINTLY 

USIB-D-46. 2 /38 
(COMIREX-D-2.. 2./10) 
15 April I 97 5 
Limited Distribution 

UNITED STATES INTELLIGENCE BOARD 

MEMORANDUM FOR THE UNITED STATES INTELLIGENCE BOARD 

SUBJECT 

REFERENCES 

COMIREX Review of TALENT-KEYHOLE 
Decompartmentation Criteria 

a. Memorandum for Holders of USIB-D-
46. 2/3 l, 14 March 1974, Limited 
Distribution 

b. Memorandum for Holders of USIB-D-
46. 2/31, l March I 974, Limited 
Distribution 

c. USIB-D-46.2/31, I February 1974, 
Limited Distribution 

1. Pursuant to Board discussion at the 14 March 1974 USIE meeting 
(reference a.) the attached memorandum fron1 the Chairman, Committee 
on In1agery Requirements and Exploitation and its Annex are circulated 
for Board consideration of the COMIREX recommendations in paragraph 22. 

2. Mr. Inlow advises that, in the course of extensive review and 
evaluation, COMIREX has not been able to achieve a unanimous view on 
the criteria to be applied in determining the eligibility for release of 
KH-8 photography for use outside the T-KH compartment without prior 
review. 

3. It is planned to schedule this item on an agenda for USIB considera­
tion at an early date, probably 1 May r-'1~9~7_5~·--------~ 
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United Statccs Intelligenr.:e Board 

COMIREX Review of TALENT--KEYHOLE 
Decompartruentation Crit.:ria 

a. Memorandum for Hold,·rs of l'SIB-D 46,2/31. 
14 Manh 1974, Limited Distribc.:tion 

b. Memorandum for Holders of USfB-D-46, 2/ 31, 
1 March 1974, Limited Dlstributicn 

c, USIB-D-46.2/31, 1 Febniary 1974, Lirr11k<l 
Dis tr i bu tion 

l. This memorandum reports actfrities and findings pursuant 
to the Board's discussion (1·eference a.) of the cdteria to be applied in 
determining the eligibility for release of KH-8 photograph) for use out­
side the T-KH compartment without p1·ior review. 

a. The extant USIB interim guidelines on this 
issue (reference b.) provide that KH-8 photographs which 
have been assigned a National Imagery lnterpretability 
Rating Scale (NIIRS) value l through 5 may be decom­
partmented witho1.1t further review and issued at the 
appropriate TOP SECRET or SECRET classification. 

b. They stipulate further that KH-8 photographs 
with a NIIRS rating of 6, 7, 8, or 9 will, under normal 
circumstances, not be eligible for use outside the TALENT­
KEYHOLE compartment. 
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In relation to the present action the Board instructed COMIREX to review 
the feasibility of including KH-8 photography having a NIIRS rating 6 in 
the category to be eligible for decompartmentt:d use without recourse to 
special request. 

2. The foregoing guidelines apply solely to photographs, and 
do not apply to the handling and control of intelligence information de­
rived from the photography, Derived information is broad! y eligible for 
use outside the TALENT-KEYHOLE compartment under other p,-ovisions 
of the T-KH modification program (reference c.). An except t,m is the 
restriction -- designed to protect the KH-8 high-resolution capabilities 
on the decompartmentation of textual or graphic information which indi­
cates a satellite capability of detecting objects smaller than two feet 
(reference c., paragraph VI Cld(l)). 

3. In the com·se of extensive review and evaluation COMlREX 
has been unable tu achievie a unanimous vi~w for Board and Director of 
Central Intelligence consideration. The Central Intelligence Agency, 
National Security Agency, Departments of State and the Army, and the 
Energy Research and Development Administration COMIREX members, the 
National Photographic Interpretation Center and National Reconnaissance 
Office representatives, and I recommend retention of NIIRS 5 as the 
qualitative threshold for automatic eligibility as in the current interim 
guidelines, but with decentralized and more flexible procedures for 
exceptions. The Defense Intelligence Agency and Departments of the 
Navy and Air Force COMIREX members recommend inclusion of NIIRS 6 
photography in the category automatically eligible for decompartmented 
use. 

4, A summary of these viewpoints and considerations follows. 
Paragraph 22 below, contains my recommendations. 

Discussion 

' 
5. Pursuant to the Board's instructions, the COMIREX T-KH 

Modification Working Group carried out an extensive review and consol­
idation of data bearing on the question of sensitive parameters in US 
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photo satellite systems. The Working Group prepared a summary report, 
11 Sensith-e Parameter::; of Photosatcllite Systems" \vhich is attached at 
Annex to this memorandum, This review was aimed specUicaliy at 
developing objectke criteria for judging the intelligence sensitivity of 
collection system characteristics. The review activity drew upon data 
and analytical assets throughout the community and included specialized 
support from the NRO and NPIC. 

6. The Working Group also conducted a number of additional 
investigations in an attempt lo measure objectively the potential ,;,ource 
sensitivity of photography in the NIIRS ratings 6, 7, and 8 foe GAMBIT 
and NIIRS 6 for HEXAGON. Tab A to this memorandum contains a listing 
of the various investigations and experiments whiLh wcr~· undenaken. 
A review \Yas also made of the various applications which would be affect­
ed by a limitation on automatic eligibility for release of NIIRS 6 photog-
1·aphy for use outside the T-KH compa;·tment. Additional data ban, also 
been acquired on the amount of photography which falls within various 
NIIRS categories. To provide background on the scope of imagery mat<'­
rials involved, a NIIRS distribution profile fol· the most recent satellite 
missions is provided in Tali B of this memorandum. 

Study Conclusions 

7. The summa1·y report "Sensitive Parameters of Photosatelhte 
Systems 11 , at Annex, contains the following conclusions: 

11US photosatellite capabilities appear to be signifi­
cantly superior to Soviet systems in terms of image quality 
(resolution), quantity (fi1m capacity and area coverage), 
and sophistication of tal·geting techniques. Soviet esti 
mates of these US capabilities are not known. If based 
solely on their own experience and technology, they would 
seriously underestimate US capabilities. 

"If they applied US-type analytical techniques 
to the full range of US data available to them through 
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various sources -- telemetry, documentary, commer­
cial films, technical data they could make accurate 
deductions about the missions and general capabilities 
of the US photosatellite systems. 

11 The main pai·ameters which could not be deter­
mined with high confidence from these data would be 
the best resolution for either GAMBIT or HEXAGON, 
Short of having direct evidence, we believe that 
Soviet analysts would probably conclude that the 
best resolution of the GAMBIT system is between 
one foot and two feet and for HEXAGON, between 
three feet and five feet. 

11 The fact that the Soviets make a concerted effort 
to conceal their most sensitive installations and military 
equipment against the KH-8 system suggests that they may 
have underestimated the KH-9 actual resolution capability 
and provides an indicator of their !:!cnsitivity to coverage 
by high resolution systems. Soviet acquisition of high 
quality T-KH imagery or even derived lithographic 
prints -- would enable them to calculate resolution capa­
bility and overall quality parameters with a high degree 
of accuracy. Their confirmation of the true capabilities 
of the US systems poses an added risk to the US recon­
naissance effort and might result in their expanding 
camouflage, concealment, and deception programs, or 
adopting other countermeasures. 11 

Position of Various Orcrani:z;ations 

8, In balancing the different judgments on the recommendation 
to be made in relation to whether NIIRS 6 quality imagery should be in­
cluded or excluded from automatic eligibility for decompartmentation, 
COMIREX was unable to arrive at a unanimous view. There was agree­
ment on factual points but differences in assessment of the trade-offs 
between security and breadth of utilization. 
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9. The study at Annex indicates I hat Soviet acquisition of h:gh 
quality T-KH imagery would enable-them to calculate 1·esolution capa­
bility and overall quality parameters with a high deg1·ec of accur;,_cy. A !l 
COMIREX members agree that !he high· resolution capabili1y of th<: Kfl-8 
,;y&tem is a valuable intelligence colle•ction asset which must bt' accoi·de<l 
ma"ll:imum security protection to maintain its viah1lity and utility. 

lQ, The interim guidelines, reference b,, contain thti following 
!Statements (paragraphs 2 and 3) as background: 

!'The very high-resolution capability of the KH-8 
imagery satellite system and the ad,:anced tcclmolvgy it 
represents constitute uniquely valuable• intelligence col­
lection assets that must be accorded maximum secui-i.ty 
protection. To this end, it is deemed essential that KH··8 
photography and derived data rc\·ealing the highc.r quali­
tative range of the systt'm's performance must continu~: to 

be held within the TALENT- KEYHOLE compartment. 

nlt is i·ecognized that a number of factors and \·ari;ints 
are involved in the qualitative equation and that these are 
not readily susceptible to arbitrary combinatio11,;, rigid! y 
and unif01·mly clelineating the sensitivity thresholds. Fm· 
any KH-8 photography, the extent to which the actual 
quality of the original imagery is reflected in photographic 
duplicates or prints is a function of the particular reproduc­
tion involved and use to be made." 

ll. Throughout the course of the Committee's many discussions on 
these issues there was full cognizance of the Board's intent at its restricted 
st:ssion on 10 September 1973 when the USIB agreed in principle to modifi­
cation of T-KH controls as presented by~-----~ In part, that proposal 
called for: 11 Information an<l prints from current systems (KH-8 and KB· 9) 
to be classified SECRET NOFORN or TOP SECRET NOFORN provided that 
prints and information do not reveal g1·ound resolutlon ·of the KH-8 and 
swath width of the KH-9. It will exclude a small amount of info1·mation or 
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prints which are deemed especially sensitive on substantive ground. (Only 
actual film and a few sensitive substantive items from KH-8 and KH-9 would 
remain in thE' T-KH control system.)" The intent of the prcposal \\'a5 t<l 

expand the utilil y of information, inc1·ease the credibihty of inte!ligt>nce, 
and allow more l'Xpeditious use of films and prints, while continuing to 

p1·ovide special protection to the most ::;ensiti ve capabHities of our photo 
reconnaissance program. 

12. There was also a uniform COMIREX unde1·standing that the 
basic intent of th1:: decompartmcntation program has bet.•n to maximi~e tht: 
aYailability of photosatellite matei·ials while retaining within the T-KH 
compartment only that which must be retained. During the 14 March 1974 
USIB meeting (reference a.) the DCl expressed his hope that the COMIREX 
proposals for broadening the authority for release without furth.-i- t"t!'-' iew, 
to include NIIRS 6, be as automatic as possiblt. 

13. The summary dew and recommendation of Chairman. COMIREX, 
and the Centnil Intelligenc:e Agency, National Security Ager.cy, Department.;; 
of State and Army, and Energy Research and Development Administration 
membe1·s and the National Photographic Interpretation Center and National 
Reconnaissance Office representatives are provided in~. paragniphs 
14 to 17 following. The views and recommendations of the Def en st' lntelli 
gence Agency mcmbe1·, supported by the Departments of the Navy ,-1.nd the 
Air Force members arc outlined verbatim in Option 2, pa1·ag1·aphs 18 to 

21 below. 

14. Those recommending Option 1, which includes retention of the 
present threshold, gave principal weight to: 

a. the uncertainties concerning Soviet and PRC 
knowledge; 

b. the intelligence importance of the highest reso-
lution materials: 
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c. their belief that effective procedm·es can be 
developed to broaden utilization and ease selective exception 
when necessary. 

They recognize that there are legitimate differences of view as to the Scvict 
or Chinese estimates of best US capabilities and the pote11tial conseqnenceo: 
which could result from the removal of all uncertainties in this area thl'Ciu~h 
compromise. Because the security comp1·omise of a single high<~st q uali1.y 
photograph wouid mctke it possible to determine the precise capabilities 
of the collection system, and in view of the um:ertaintics im:ol n:d, th<".:y 

give major weight to maintaining the viability of the source. 

15. Those recommending Option l also reached the conclusion 
that special prutection should be given to ~rnRS 6 quality photoi,:raphy 
from the KH 9 system as well. even though only about one percent uf the' 
KH-9 photography falls in that category. It was judgl'd that if the So,: iet 
Union or othe1· nations were aware that the KH-9 system 1s capable of 
p1·oducing imagery of 24 to 30 ·inch ground resolved distance (high end 
of NIIRS 6) it could lead to implementotion of more stringent security 
measures against that system. 

16. In the course of the COMIREX review a number of special 
military planning needs and applications for decompartmented imagery 
\,,ere considered which afford limited and closcl y controlled non -T-KH 
access to such photography. For example. Army provided a detailed 
examination and assessment of its requirements and uses for decompart­
mented imagery, particularly KH-8 photography of NIIRS 6 quality, for 
tactical and field command purposes. In reviewing the security aspects 
of these dpplications it was found that they are conducted against sharply 
defined objectives and under closely controlled circumstances. Those 
favoring Option 1 believe it is feasible to establish, unde1· the existing 
guidelines, specific exemption procedures that will readily allow th;;;se 
types of needs to be met. 

17. Based on the foregoing and related considerations, thos<: 
supporting Option 1 submit the following recommendations. 
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a. As modified to include the KH-9, the interim 
guidance (reference b.) governing decompartmentation 
of KH-8 photography should be reissued as the standing 
guidelines for this process. 

b, Paragraph 5d. of reference b, is to be re-
placed by the following subparagraph: 

HSd. Photography of KH-8 or KH-9 targets 
with NllRS rating of 6, 7, 01· 8 will not be elig:i.b! e 
for use outside the TALENT-KEYHOLE compart­
ment except as provided below. 

(I) Supp-lementa1 guidelines will be 
developed, in consultation with the Defense 
Intelligence Agency and concerned Departmcnl 
of Defense components, and issued by COMIREX 
that will identify specific categories of military 
planning and field activities conducted in a 
controlled environment for which general 
authorization will be given to decompartment 
KH-8 or KH-9 imagery of NIIRS 6 quality 
without further review. 

(2) In addition, the Senior Intelli­
gence Officer of each USIB agency, including 
military departments, is authorized to approve 
exceptions on a case-by-case basis consistent 
with the policy outlined in paragraphs 2 and 
3 above. This responsibility may be further 
delegated, as necessary, to the SIO' s of other 
agencies and commands participating in the 
TALENT-KEYHOLE program." 

c. The procedures and policies enumerated under 
this option should be evaluated by the USIB one year after 
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approval and, based on experience gained in their applica­
tion, a further determination made as to authorizatiun for 
the decompai-tmentation of NIIRS 6 imagery without recour,;e 
to special rc:quest, 

Option 2 

18. Those recommending Option 2 gave principal w.eight tc the 
lntem of the 10 September 1973 USIB proposal to expand the utility of 
information, increase the credibility of intelligence, and to allow rnon:' 
expeditious use of iilm and prints while continuing to provide spPciai 
protection to the most sensitive capabilities of our photorec·onnaissancc 
program. 

19. The study at Annex concludes that the evicknc<:- inclkates 
the Soviets credit the US, under optimum conditions, with the potential 
for one foot resolution with GAMBIT. Current guidelines permit decom­
partmentatiun of information and imagery which would reveal US capa­
bility to dl'tt~ct objects <lown to two feet in size. The two-foot threshold 
was established as an interim measun: while gaining experience to refine 
the specific cut off and while maintaining the momentum toward greater 
utilization of T·-KH material,; outside the compartmented control sy;:;tcm. 
The Department of Ddense decompaYtmcntation .::xperience to date indi­
cates that whereas the present easements have improved utilization and 
product credibility they have fallen far short of meeting the full scope 
of Defense Department requirements. 

20. The continued compartmcntation of NIIRS 6 imagery is of 
considerable concern to the Defense Department as it will significa.ntl y 
inhibit the use of KH-8 imagery in the tactical environment and severely 
restrict the application of the many non-T-KH cleared imagery interpre­
tation resources. For example, under the current threshold level of NIIRS 
5, approximately half of the targets reported on KH-8" missions are ineligibie 
for use at the SECRET level. Targets of prime concern to field commanders 
are those which are most adversely affected by this threshold. The Imagery 
Resolution Requirements Study conducted by a COMIREX panel in 1970 
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indicated that the precise identification of missiles (SSM and SAM), a11·-

craft, communications/ elet:tronics/ radar, and air base and g1·ound force 
facilities all require resolutions of one to two feet, Precise identification 
therefore depends upon availability of NIIRS 6 quality. Precise iclen1.ifi 
cation of specific weapons systems is critical in a multitude of tasks per· 
formed at tactical level including penetration analysis, vulm~i-c1bility arwlysis. 
weapon selection, order of battle development, a.nd vci·ificatiun/iuaion of 
tactical ELINT. Decompartmentation of Nl!RS 6 image1·y would permit 
greater utilization of imagery by tactical commanders who a1·e respon,nble 
for the tasks indicated above and who do not currently havi.; facilities for 
processing and handling T-KH material. Authority to dccornpartment ttc 

additional 40 percent of KH 8 imagery which pl·esently falls within thl" 
NllRS 6 category without rc<:.:uursc to a "case-by-case" review would 
facilitate and enhance contingency planning and improve operations in 
crisis situations. 

21. Based on the foregoing, the Defense Intelligence Agency 
and the Departments of the Navy and the Air Force COMIREX members 
recommend the following . 

a. The current guidelines (reference b.) be 
amended to include NIIRS 6 imagery in the category 
eligible for decompartmentation without recourse to 
special request. 

b. No reference be made to extend guidelines 
to cover best quality KH-9 photography (NIIRS 6). 

Recommendations 

22. Resolution of this issue is a matter of judgment. I believe 
that there are feasible steps which can be taken to expand substantially 
the decompartmented use of the highest resolution ph<;>tography. In my 
judgment the uncerta.inties involved in this issue require the final empha­
sis to be placed on maintaining the viability of the collection resources. 
Consequently I recommend that: 
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a, the USIB note this memorandum and its sup-
porting Annex and data; 

b, the Director of Central Intelligence, in 
consultation with the Board, approve the Option 1 recom­
mendations given in paragraph 17 above. 

Chairman 
Committee on Imagery Requirements and Exploitation 
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Tab A 

SENSITIVE PARAl\1ETERS OF PHOTOSATELLITE SYSTEMS 

Special Investigatfr,ns 
(January - November 1974) 

1. Sanitization of Photog rap hie Materials (Memorandum for tht: Record. 
DIA/Directorate for Collection and Surveillance (DC-6), dated 
21 January 197 4. 
DIA 1:,tudy addressing what infoi·mation can be derived from ,;ample 
film and what meth()ds can be used to re;;tdct information in photo­
graphic images. 

2. Determination of KH-9 System Parameters from Telt-metry 
Intercepts (BYE--7613-74, dated ll March 1974). 
OD&E estimate of Soviet capability to determine KH-9 System 
Parameters from telemetry intercepts. 

3. Effects of Enlargement and Screening (TCS-10425/74, 18 March 1974). 
NPIC examples of the effects of halftone ocreening on imagery magni­
fied 25X. 

4. Decompartmentation of NIIRS 6 Rated Imagery (TCS-10040/74, 
28 March 1974). 
NPIC study showing resolution loss of second generation Duplicate 
Positive (DP) film, fourth generation paper print and sixth generation 
lithographic print in enlargement halftone format. 
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5, Decompartmentation of Materials Exhibiting Camouflage, Concealment, 
or Deception (TCS-10225/74, March 1974). 
NPIC study on imagery exhibiting foreign camouflage, concealment, 
and deception techniques, 

6. Possible Effect of Decompartmentation on Soviet Camuufla~ 
Concealment, and Deceetion Efforts (TCS· 11140/74, 5 August 1974). 
NPIC study covering actions by Soviets against KH-8 and KH- 9 
satellite systems and US .ability to penetrate cover, 

7. 11 N'IIRS" Decompartmentation Level for K!-1-8 Imagery 
(TCS-101081/74, 12 September 1974). • 
Army study detailing Army interest in g1·ound eqi..lipments and 
levels of NIIRS 1·atings required to Detect, Classify, and Identify 
said equipments, 

8. Systems Pedonnance Eva! uation from Sample Photographic 
Products (TCS-864133/74, 5 November 1974), 
USGS study of 9 halftone reproductions. Examples of satellite 
imagery already decompartmented and published in lithographic 
form were subjected to evaluation by appropriately cleared USGS 
personnel to dete.rmine the collection systems characteristics 
derivable from such photographs by technically-trained personnel 
who did not have access to specific systems data. The objective 
of the study was to evaluate the halftones, assign a corresponding 
NlIRS 1·ating and then attempt to determine estimates of the col­
lection system's capability. 

9. Photog1·aphic Down1p·ading Study (BYE-13444--74, 11 November 1974), 
NRO/EK study which developed a matrix showing what critical 
satellite parameters can be determined from the Original Negative 
(ON) film and from second and third generation Duplicate Negative 
(DN) and Duplicate Positive (DP) film. 
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DISTRIBUTION OF NIIRS FOR RECENT KH-8 AND KH-9 MISSIONS 

MISSIONS 
(1974) 

4341 1207 4342 1208 
NIIRS 13 Feb-15 Mar 10 Nov 73-20 Feb 6 Jun-22 Jul 11 AEr-24 Jul 
Rating Tgts % Tgts % Tgts % Tgts % 

I 13 - 30 - 8 - 18 -
2 65 1 707 7 54 l 357 5 

3 248 5 3,408 36 262 6 2,228 30 

4 844 18 4,230 44 718 16 3,290 45 

5 1,541 34 1,136 12 1,409 32 1,367 19 

Tab B 

4343 
14 Aug-28 Sep 
Tgts % 

5 -

36 1 

182 4 

656 13 

1,504 31 -------------------------------------------------------------------------------------------------
b 1,492 33 48 -

7 333 ' 7 0 0 

8 29 - 0 0 

9 __ o 0 __ o 0 

TOTALS 4,565 9,560 

1,547 35 

416 9 

17 

0 0 

4,431 
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This document summarizes the results of an extensive re.view 
and consolidation of data bearing on the question of sensitive para­
meters of U. S, photosatellite systems conducted under aegis of the 
COM/REX T-KH Modification Working Croup during the period March­
November 1971/. The study was undertaken by COM/REX pursuant 
to USIB instructions of 11/ March 7 97l/ 1 and incorporates avai fable 
data ond draws upon judgments from pertfnent analytic assets 
throughout the community. Specialized support was provided by 
the NRO, NPIC, and other technical analytic elements. 

A sct•ics of supporting investigations and technical evaluations 
also were conducted to determine the sensitivity of photographs made 
from the best quality GA,WBIT (NI/RS 6, 7, and BJ and HEXAGON pro­
ducts and to assess the collection system characteristics derivable 
from various forms of photog,·aphic reproduction. The dt:tailed 
supporting data related to these efforts is available in the Office 

, of the Chairman, COM/REX. 

Memorandum for Holders of USIB-D-1/6. 2/31, 11/ March' 1974, para­
graph 3. 
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SENSITIVE PARAMETERS OF PHOTOSATELLITE SYSTEMS 

Introduction 

1. This study focuses on and summarizes the extent of knowledge 
which exists or might be available to the Soviets on the capilbiiities of ihe 
United States sate I I ite photo reconnaissance pi-ogram. The study bt-inys 
much of the limited available data to bear on the problem. Its purpose is 
to identify those aspects pertinent to the USIB deliberations on the criteria 
which are to be employed for decompartmentation and classification of 
satellite imagery and derived intelligence. 

2. The study first compares Soviet and U.S. hardware capa· 
bilities and identifies those features of the U.S. program which can be 
considered to be unique and perhaps critical, particularly resolution or 
image qua I ity. An estimate is then made of how the Soviets might either 
be already cognizant of or could uncover the most significant features of 
the U.S. program, and an assessment is given of the potential implica-
tions of this knowledge. 

Conclusions 

3, U.S. photosatellite capabilities appear to be significantly 
superior to Soviet systems in terms of image quality (resolution), quantity 
(film capacity and area coverage), and sophistication of targeting techniques. 
Soviet estimates of these U.S. capabilities are not lmown. If based solely 
on their own experience and technology, they would seriously underestimate 
U.S. capabilities. 
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a. If they applied U.5.-type analytical techniques 
to the ful I range of U.S. data avai I able to them through various 
sources -- telemetry, documentary, commercial films, technical 
data -- they could make accurate deductions about lhe missions 
and general capabilities of the U.S. photosatellite systems. 

b. The main parameters which could not be determined 
with high confidence from these data would be the best resolution 
for either GAMBIT or HEXAGON. Short of having direct evidence, 
we believe that Soviet analysts would probably conclude that the 
best resolution of the GAMBIT system is between one foot and two 
feet, and for HEXAGON, between three feet and five feet. 

4. The fact that the Soviets make a concerted effort to conceal 
their most sensitive installations and mi I itary equipment against the KH • 8 
system suggests that they may have underestimated the KH-9 actual reso­
lution capability and provides an indicator of their sensitivity to coverage 
by high resolution systems. Soviet acquisition of high quality T-KH im-
agery or even derived lithographic prints -- would enable them to 
calculate resolution capability and overall qua I ity parameters with a high 
degree of accuracy. Their confi rrnation of the true capabi Ii ties of the 
U.S. systems poses an added risk to the U.S. reconnaissance effort and 
might result in their expanding camouflage, concealment, and deception 
programs, or adopting other countermeasures. 

U.S. Estimate of Soviet Capabilities 

5. There are several reports which have assessed the Soviet 
satellite programs. The present study drew upon the system analysis of 
the factors bounding Soviet photo reconnaissance capabilities in the DIA 
study Reconnaissance Space Systems - USSR (ST-CX-12-23-74}, and its 
supporting annex Supplement to Reconnaissance Space S) stems -- USSR 
{SAO/ST-SS-12-23-7Li) which were coordinated with the USIB Guided 
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Missiles and Astronautics Intelligence Committee (GMAIC), Factors con­
sidered inc·lude spacecraft size, film and optics technology, satellite 
altitude, field of view and roll angle step size, image motion comp~nsat1on, 
attitude control accLiracy, and resol c1lion targets. Every effort has beer"J 
made to elicit comments from the community at large on al I aspects or U1is 
study. 

6. The Soviet photo rcconnaissunce spacecraft i::. l,elieved tu 
be sized identically to the Vostok. A deduction is rnadt! thal the innc1· 
diameter of the cabin is probably no larger thon 85 inc Iles, thus rf's! r 1c­

ting the size and camera confi\:)urations. Both low and high resolutio11 
systems employ the same spacecraft. 

7, Much operational data are detectable from telemetry as wel I 
as from observable orbital chclracteristics. Film capacities of the µ1·in1;.i1--y 
and indexing cameras can be estimated for both high and low re::;olution 
systems to plus or minus 8 15 percent. It is estimated that the low reso­
lution sy::,tem employs five cameras: three for the primary missior1; one 
for indexing or cartography; and one with an unknown function. The 
high resolution system is believed lo employ three cameras -- one of 
which is for indexing. 

8. Telemetry analyses indicate that framing cameras are lJSed 
for both high and low resolution systems instead of panoramic camera::,. 
The observation that the Soviet high resolution spacecraft employs a ml i 
·maneuver during its operations strengthens the conclusion that a pan­
oramic camera is not used. Tl1e indications in telemetry of camera pulsing 
also supports the estimate that a framing format is used instead of a strip­
ping format. 

9. The Soviet low resolution system apparently has its cameras 
aligned cross-track of the vehicle axis in order to obtain wide swath 
coverage. Analyses of the orbital characteri sties suggest that a 115 ( 1 05-
115} nm swath at 49-53° total field of view is achievable at a 100 mile 
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altitude. This is supported by telemetric evidence of the differing speeds 
of operations of the three cameras, e.g, the cameras pointed off nadir 
operate more slowly than the one pointing to nadir. It does not appear 
likely that they have a capability for the separate operation ot each 
camera. 

10, The high resolution system apparently employs one camer-a 
pointing forward along the ground track; a second one pointin9 aft. This 
assumption is based on a premise that the Soviets desire high resolution 
stereoscopic coverage. Operating rates indicate that both cameras are 
pointing at the same angle from nadir. The operational sequence indicated 
by telemetry suggests also that stereoscopic coverage is attainable. 

11. Soviet commercial films available for analysis and exploitation 
by the U.S. have proven to be of good resolving qua! ity but poorer than 
U.S. films. It is believed that they produce film equivalent to those pro 
duced by the U.S. in the late 19601s for reconnaissance purposes. Factors 
such as base quality and emulsion uniformity probably lag U.S. standards. 
Soviet reconnaissance camera optics may be produced at the State Optical 
Institute (GOI) in Leningrad. The best Soviet optics openly available are 
catadioptric (lens-mirror), based on design by D. D. Maksutov. There 
has been a strong association between Maksutov and the COi. Exploitation 
of these lenses result in resolving power of . 7 of theoretical (diffraction 
limiting) capability. It is assumed that the Soviets can scale up to larger 
format cameras and retain . 7 of theoretical resolution. Another practical 
consideration in camera design is the optics size and frame size (film 
format). The volume of the spacecraft and the constraint of having two 
cameras which look in generally the same direction are believed to con 
strain aperture size to no more than 0. 5 meters. 

12. Other factors used in assessing Soviet resolution capabil Hies 
are the field of view and image motion compensation (IMC). A roll angle 
increment of three degrees and the framing frequency, -both detectable 
from telemetry, point to a view angle of 7-9 degrees for the high resolu­
tion cameras. This is consistent with spacecraft size and typical Soviet 
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film formats. The 16 step-in-lrdck IMC capability indicates the Soviets 
are willing to accept from this source an image smear equivalent to about 
one foot of resolution. From the lack of any apparent cross-track lMC 
flexibility one must presume a preset in the cameras for ascending pass 
photography. 

13. The Soviets have deployed a variety of resolution targets 11, 
the USSR, starting in 1967. The earlier deployed targets wcni uppM,mtly 
designed for an optimum resolution of two meters (6. 5 ft). In the last two 
or three years, resolution targets designed for ,me meter, . 5 meter, . L5 

meter, and smaller have appeared. Most recently, a tri-bar resolution 
target array that is computed to go down to one foot, with a possible design 
resolution of three feet, has been seen at Tyuratam. There is no t,mgihle 
evidence, however, that these resolutio11 targets are satel I ite connected. 

14. The various foregoing factors, assumptions, and bounds 
have been put through two types of analysis, and both result in 
estimates of a best ground resolution of about three feet (GRD) for the 
Soviet high resolution reconnaissance spacecraft from 100 nm altitude. 
Because of the various bounds (spacecraft volume, aperture limit, field 
of view, film quality, image motion compensation} this estimated reso· 
lution is independent of the focal length. The actual (versus theoretical) 
resolution is degrc1ded in photography obti'.lined under operational con­
ditions because of factors such as target contrast, atmosphere, smear·, 
etc. Consideration of the many factors thut contribute to the degradation 
of operational coverage leads to the conclusion that most of the Soviet 
high resolution imagery obtained under good lighting and atmospheric 
conditions (1. 6 to one contrast ratio} would have resolutions ranging 
from about three to five feet. A smal I fraction of the coverage may show 
resolution of three feet or better. Similarly, the design resolution of 
the low resolution system probably is no worse than 12-15 feet, but no 
better than about 7-8 feet. 

1 S. In general, the high resolution photographic satel I ites have 
gone through normal evolutionary changes which can be identified in 
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telemetry attitude control, possibly the cameras, the batteries and the 
roll maneuver system -- all of which have contributed to gradually im­
proved capabilities. The Soviets are believed, however, lo be develupin(~ 
higher resolution photo reconnaissance systems. Some evidence pvints 
to Sal~1ut type m;:inned space stations as participating in such develc,p 
ments. It is estimated by the intelligence community that the Soviets 
wilt attempt to achieve 1-2 foot resolution by the late 1970' s. 

16. In summary, analyses of philosophy of operations, spucti: 
vehicle size, telemetry, observable orbital characteristics, known film 
technology and known optical technology allow deductions and estimates 
to be made about the technical capabilities of Soviet photo reconnaissance 
sate II ite systems. These estimates are believed lo provide a sound basis 
for judging the range of capability vis-a-vis resolution, al though actual 
capability cannot be determined or proved. To date, Soviet reconnais-­
sance satellite photography has not been available for evaluation by U.S. 
analysts. 

17. Conclusion. Today, even with our advanced technology and 
analytical expertise, we are unable to precisely establish the best Soviet 
photosatellite resolution capability without benefit of imagery itself or 
detailed system description data. 

Relative Soviet and U.S. Capabilities 

18. The estimated values of the Soviet camera system parameters 
are as fol lows: 
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PARAMETER 

Optical System 

Camera Type 

Focal Length 

Resolution 

Field of View 

Swath Width 
(at 100 mile 
altitude) 

Film Capacity/ 
Total Mission 
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LOW RESOLU- HIGH RESOLU 
TION SYSTEM TION SYSTEM 

refr.:ictive or refractive or 
reflective lens-mirror 

(possible 
folded mirror) 

frame (3) frame (2) 

500-750 mm 1,800 refrac-
(20-30 in) live (71 in) 

or 2,500 lens-
mirror (98 in) 
(2,500 mm 
folded mirror -
98 in) 

seven feet best three feet best 

49-53 degrees (7-9 degrees) 

105-115nm 12-16 nm 

5,200 :!:_ 150 feet 3,500 :!:_ 100 feet 
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19. The comparable U.S. capabilities for the low and high reso-
lution systems are as follows: 

PARAMETER 

Optical System 

Camera Type 

Focal Length 

Resolution* 

Scan Range/Roll Link 

Swath Width 

Film Capacity/Total Missior;i 

LOW RESOLUTION 
{HEXAGON) 

folded mirror 

panoramic (2) 

60 inches (1,524 mm) 

1 . 75 feet best 

300 nm @ 90 alt 

22 9, 000 feet 

HIGH RESOLUTION 
(GAMBIT) 

folded mirror 

strip 

175 inches (It, 345 mm) 

5 nm @ 70 alt 

10,800 

*3: 1 Contrast, 30° Solar Angle, at nadir. A reduction in contrast ratio 
would cause a reduction in resolution. 

2 O. It becomes c I ear, not withstanding the di fterences in phi I osophy 
of operation and developmental thrusts, that the U.S. possesses superior 
capability in terms of film capacity and resolution. 

What the Soviets May Already Know 

21. There are two overt sources from which the Soviets could 
obtain data on U.S. photosatellites. These are from observables such as 
orbit and telemetry characteri sties, and from open I iterature such as 
technical state-of-the-art descriptions and speculative trade journal and 
newspaper reports. 
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22. As in the case of U.S. estimates of Soviet capabi I ities there 
are very few ways for a Soviet observer to accurately estimate the capa­
bility ot our systems. To the degree that the Soviets depend on their own 
capabilities and without exact data on most of the system parameters, they 
could underestimate the U.S. even with open U.S. literature. Howeve1·, 
with the considerable data bearing on U.S. capabi I ities available for 
Soviet analysis they should be able to more closely estimate our capa· 
bilities. The state-of-the-art in both film and lens quality can be obtain· 
ed in open literature. Carnero technology sophistication can be acquired 
with minimal efforts. Although these bracket the system resolution capa­
bilities, the actual focal length and the operational modes are needed to 
compute precise resolution (i.e., Ground Resolved Distance) and area 
coverage. Using the same criteria that were used to derive Soviet capa· 
bilities. some basic conclusions can be drawn. These criteria include 
vehicle size, film and optics technology, altitude, field of view, image 
motion compensation (IMC), attitude control accuracy, ground resolution 
targets. 

23. Vehicle size. The sizes of both the GAMBIT and the HEXAGON 
systems at launch can be determined very accurately through photography 
and other data appearing in open I iterature. The approximate sizes and 
shapes of the vehicles on orbit can be determined from ground-based 
visual or radar imagery. The GAMBIT vehicle is clearly much longer 
than Soviet vehicles, and the fact that its diameter is small strongly 
implies a 45 degree mirror to achieve a long focal length. SiLing of the 
Agena and the two film recovery subsystems wil I al low a good estimate of 
maximum size of the optical bay and optics length. The HEXAGON vehicle 
is much larger in length and is larger in diameter than Soviet systems, 
which could give rise to overestimating its focal length, 

24. Film and optics technolo9>. Eastman Kodak is the recog-
nized world leader in film technology and production. Film qua I ity of 150 
lines/mm has been suggested in open I lterature as a reasonable working 
value under average contrast conditions from space, T·he U.S. optics 
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technology has been clearly demonstrated by such openly available space 
efforts as the Lunar orbiter and the optical ··bar camera on Apollo. 

25. Altitude. It is cl ear that the U, S, achieves considerable 
resolution improvement in the case of GAMBIT by using perigee altitude,; 
in the 67·72 nm range. Further, the low perigee indicates that the U.S. 
has highly advanced environmental control and attitude control system~ 
to handle the heating and torquing problems the atmosphere creates at 
these lower altitudes. It appears that lhe Soviet system can only be used 
below 80 nm for short periods of time, and its nominal periqee altitude is 
about lOO miles. 

26. Field of view. The GAMBIT field of view can be inferred, 
in part from the extremely small ml I angle steps that are used (0, 35°) in 
comparison wil h Suviel steps of three degrees. (Rul I angle steps can be 
computed from IMC factors and or·uitai geometry.) In addition, the photo· 
graphy of lateral pairs. as opposed to stereo pairs, yields further insight 
into cross-track field of view. The use of a strip camera has not only been 
described in the open I iterature but also would be evident from the reaction 
of satel Ii le attitude control during periods of photography. The field of 
view is a major contributor to determining the focal length for the strip 
type GAMBIT camera system. Tl1e swath width of the HEXAGON imagery 
can be calculated from analysis of H1e telemetry internals and orbital data, 
as well as analytical extensions of detailed descriptions of the Apollo 
optical bar camera used for lunar photography. 

27. lma,,e motion compensation. GAMBIT uses over 30 times the 
number of in-track IMC step:,; that the Soviets use, and also incorporates 
cross-track IMC -- which has never been identified in Soviet reconnaissance 
spacecraft telemetry Similar observations on the IMC control by HEXAGON 
could yield not only resolution I imiting considerations but further data on 
likely coverage. 
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28. Attitude control accuracy. The degree of motion the space-
craft are restricted to during periods of camera operalions further support 
the lMC and resolution arguments. Soviet spacecraft are not as weil c:011-

trolled in yaw error or pitch/roll rate. 

29. Telemetry. Soviet ELINT collection platforms are in position 
where they can actively monitor and collect telemetry from U.S. photo­
satellites. Refinement of this data into usable information, even with 
our advanced technology. can be defined as an effort of majo1- propl>c­
tions. It can be stated, with reasonable assurance, that telemetry altme 
will not provide the Soviets with an accurate assessment of the best 
U.S. photosatellite resolution capability. 

30. Con<.:lusion. It is cleur from the sets of data al.Jove obtainaule 
by the Soviets that the U.S. hws under optimum conditions the potential for 
one foot resolution with GAMBIT. The multiple bucket n-icov~ry with HEXAGDr~ 
is a strong indication of its film load and coverage. The far more detailed 
data available in open literature and in telemetry should give the Soviets 
the opportunity to compute more exdctly U.S. capabil ilies than we can 
compute Soviet capabilities, and we must assume that they have attempted 
such analyses. 

31. Literature. Considerable data, both factual and conjectural, 
has been published on U.S. photosatellite systems in various unclassi­
fied publications. These data, if correctly analyzed, could contribute 
to a more accurate Soviet assessment of the resolution of our sate I Ii tes. 
Conversely, as discussions by the more knowledgeable sources also 
contain significant errors there is some probability of causing Soviet 
analysis to be predicated on some of the erroneous data. Some examples 
of the range of discussions which have appeared in unclassified publ i 
cations include the following. 

a. Article in Scientific American in February 1973 
issue, "Reconnaissance and Arms Control" " .. ·.it seems 
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clear that U.S. photo reconnaissance satel I Iles are close to 
achieving resolutions that are I imited only by atmospheric 
effectsn 11 ••• the Air Force selected the Lockheed Aircraft 
Corporation to develop a self-powered satellite vehicle. 
later named the Agena. This vehicle (along with several 
later models) was for many years the workhorse of the 
U.S. observation - sate I I ite program." 11 ••• the ground 
resolution obtainable with the current generation of close­
look reconnaissance satellites (roughly one foot from an 
altitude of 100 miles}. 11 The article also I inks both Perkin· 
Elmer and Eastman Kodak with camera production. 

b. Report No. TOR-0066 (5115-10)-1 "National 
Launch Vehicle Summary: Air Force Operational Boosters". 
April 1970 -- indicates the: TITAN lllB/Agena has a 21 foot 
Agena length with five foot diameter, and d payload fairing 
maximum length of 40 feet -- scaling of a TITAN 111D picture 
indicates a payload length of over 65 feet, 

c. Comments by President Johnson that appeared 
in the Washington Post six years ago which indicated U.S. 
reconnaissance resolution capabilities 

d, An article appearing in Aviation Week in the mid 
sixties included a photograph of an Agena/payload photograph 
in a Lockheed plant and the assessment that it was for high 
resolution reconnaissance with the focal length being along 
the ro 11 axis of the spacecraft. 

e. John Newhouse, Cold Dawn, the Story of SALT, 
1973, which states: "Probably nothing the United States does 
is more closely held than the techniques and performance of 

its verification machinery. Even here, though, a fair amount 
of information finds its way into technical journal·s. We know 
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that accuracy expectation for optical photography is a ground 
resolution of c=J12 inches frl.)m an altitude of GO miles; lhal 
the width of the strip photographed during a satellite transit 
may be up to 75 miles. We know that observations may be 
telemetered to earth in an hour; but, because this means an 
unacceptable loss of definition, we know that the CIA and the 
Air Force rely on five or six capsules of film (weighing a few 
hundred pounds each) ejected in sequence fron1 each vehicle. 
These, we know, are recaptured by specially modified air­
craft as they descend by parachute. Final i y, we know that 
satellite photography is weather-dependent, Russian weather 
is more uncerti'.lin than American, with long periods of over·· 
cast. 0 

32. Another interesting data point is a table on U.S. space systems 
extracted from a SECRET Polish do(.ument of 1967 vintage. Included in this 
table is a reference to SAMOS as a photosolellite with lOC of 1962, using 
orbits of 150 by 300 km and inclinations of l 07 degrees. Spacecr·att weight 
was given at 1860 kilograms and the best resolution of the system was . 8 
meters (11 inches). These parameters have many similarities to the KH··7. 
What is not clear is the source of this information and whether it represents 
Soviet thinking Cff cribbing from U.S. open I ilerature. But of significance 
is the fact that a foreign government was willing to believe that the US. 
had a . 8 meter resolution capability with photographic sate! I iles back in 
1967. 

33. Technical experts have agreed that the Soviet acquisition of 
primary film (not necessarily a ful I format) or even high qua I ity I itho-
graphic prints made from the T-KH photography -- would enable them to 
calculate resolution capability and overall quality parameters with a high 
degree of accuracy, provided the qua! ity of the original imagery were not 
severely degraded by haze, poor lighting, or satellite malfunction. An 
NPIC study showed that other than the resolution loss between the origini.ll 
negative and the second generation duplicate positive enlargement, there 
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was no subsequent loss in ability to read the same measurements from 
resolution targets between the initial e·niargemcnt and a fourth gene1·ation 
paper print or even a sixth generation I ithographic print. 

34. For a number of reasons the odds of such Soviel acquisitions 
increase significantly as the materials are removed from the cornpartme11tal 
protection of the TALENT-KEYHOLE control system. Greater numbers of 
people are cleared for TOP SECRET -- and far greater numbers for SECRE.T 
than for access to T-KH materials. Furthermore, individuals appr·oved 
for access to T-KH materials are investigated more fully, whereas SECRET 
clearance requires only a National Agency Check without any field investi 
gation. Thel'efore, the mathematical probability of compromise is cons id 
erably greater at SECRET than at TOP SECRET or at T-KH. Physical 
security standards for the storage of SECRET materials are considerably 
fess rigorous than for T-KH materials, which increases the risk of pene­
tration and removal from some U.S. Government or contractor's prerni ses. 
T-KH materials must be tr·ansmitted from one location to anothe1- by courier 
whereas SECRET materials may be sent Registered Mail within the con-
tinental limits of the U.S. with the consequent greater risk of accidental 
or intentional misrouting, and therefore compromise or loss. 

35. To date, we possess no evidence that the Soviets have acquired 
any T-KH photography. On the other hand, there are nurnerou s 1·ecorded 
instances of Soviet acquisition of highly classified U.S. documents and the 
opportunities for future acquisition are increasing. Previous to lhe present 
modification of T-KH security guidelines, prints of non-attributed "sanitized" 
KH-9 imagery was made available at the SECRET/NO FOREIGN DISSEM level. 
These materials were prepared in fairly large quantities -- but for highly 
specific purposes such as military targeting in preparation for contingency 
operations. Consequently, access to these sanitized materials was tightly 
controlled, and the possibilities of acquisition by the Soviets were consid­
erably less than for prints ofT-KH imagery that are now authorized for 
inclusion in current lntell igence or general purposes publications at the 
SECRET /NO FOREIGN DISSEM level. 
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Im lications of Potential Knowledge of the Soviets and Others 

36. Should the Soviets confirm our precise capabi I ity from pic-
torial evidence, there are several impacts possible. These impacts fal I 
into U1ree categories -- Deception, Technological, and Other Cournet­
measures. 

37. Deception. There is continuing evidence that the Soviets are 
actively pursuing Camouflage, Concealment, and Deception (CCD) progI ;,.:ms. 1 

These programs appear to fal I into two categories: defensive and anti 
reconnaissance The defensive programs are passive thereby enhancing 
the protection of deployed militMy equipment and facilities du1-ing 
hostilities. The anti-reconnaissance programs are apparently aimed at 
deceiving U.S. photo analysts, at developing and perfecting techniques 
against overhead reconnaissance, or determining and evaluating their 
own ability to obtain foreign data and detect CCD efforts. 

38. In support of the anti-reconnaissance program lhe Soviets 
have implemented an extensive program of systematically broadcasting 
warning messages detailing the passage of U.S. low-altitude SIGINT and 
photographic reconnaissance satellites for the purpose of electronic 
emitter control and. probably, concealment. This action, for example, 

apparently alerts the RAM-H (a large della-wing aircraft) test crews as 
to the presence of both the U.S. high and low resolution photosatellite 
systems. Of significance is the tact that in two years the U.S. has been 

• unable to obtain high resolution KH-8 coverage of the aircraft 
even after repeated attempts. The Soviets have, however, al lowed for 
numerous photographs to be taken by the lower resolution KH-9 system. 
Dummy equipment has been seen at missile and electronic sites, naval 
bases, airfields, and industrial installations. Dummy missile submarines 
have been constructed at Severndvlnsk ,:md in the Far East. Elaborate cam­
ouflage and concealment measures have been employed at Plesetsk and 

1NPIC Memorandum, Subject: "Decompartmentation of Materials Exhibiting 
Camouflage, Concealment or Deception," TCS-10225-74. 
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Votkinsk to deny the U.S. inforrmition on the suspected mobile version of 
the SS-X-16 missile. Resolt..:tion t;:irgets have been identified in conjunction 
with camouflage and deception efforts at a wide variety of targets in the Soviet 
Union. These efforts involve all of the Soviet armed services as well as 
industrial and R&D establishments. This suggests that a centrally directed 
CCD program exists and that tests and exercises are being conducted. 

39. Technological. By itself, knowledge of U. S resolution capa 
bil ities probably woLlld not cause the Soviets to significantly alter their 
own reconnaissance development programs. They have growing S&T 
intelligence needs and ore probably concerned about the U.S. I iving 
up to SAL agreements. particularly ln advanced or new research areas 
supporting strategic offense/defense. Current Soviet photo reconnaissance 
satellites appear inadequate to collect much necessary S&T data. We believe 
they are upgrading resolution and coverage capabilities, with the Salyut 
space stations being plausible candidates as vehicles for carrying out 
such improved collection. Recently, the Soviets installed an improved 
set of resolution targets at Tyuratam that went down to one foot. We 
have noted lhem taking pictures of this target with an operational high 
resolution satellite very near the time that Salyut 3 passed over it. 

40. Other Countermeasures. There are other countermeasures 
possible (short of attack of a satellite by the Soviet orbital intercept 
system} such as satellite degradation of U.S. photo capability througt, 
the use of lasers and electronic interference. We have, for the past 
several years, estimated that the Soviets are uni ikely to take any direct 
action against U.S. satellites. This judgment was based upon a number 
of political and military considerations, including the U.S. reaction if it 
found this major source of intelligence information cut off. 2 

2soviet Strategic Defense, NIE 11-3-72, 2 November 1972, TCS-889066-2; 
Soviet Forces for Intercontinental Conflict, NIE 11-3/.8-74, 14 November 
1974, TCS-889093-74/II. 
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A, GAMBIT 

L Technical Description 

a. General Description 

GANBIT is a covert reconnaissance scit<'llite program with ci mission to 
obtain high resolution photography 9f selected targets of interest. Over 
the years, G~raIT has pioneered the field of le~ altitude orbital flight 
while continually i::a,Jroving and returning photography of the highest 
quality. Tne current GA!,Q:IIT Progra~ (110) was approved by DNRO on 
3 January 1964 and is a follow-on tc a previous GA:!3IT Progra;::i (206) 
which L:rnnchcd 38 high resolution photogra;:,hic syste□s c:uring the period 
July 1963 to June 1967. 

The first Pro gr an 110 GA:!BI'i' vehicle, ~fission 4301, was launched on. 
29 July 1966, carried 3,000 feet of film, conducted 5 cays of photographic 
operat:!.ons follot.1ed by 3 cfays of solo (post recovery) o-;ierations, and 
returned 640 fr;-i.=es oi :µho togr::.;::hy ,,.-ith a best rcsolut"ion of 17 jnches. 
The most recent GA:'.{31T Yehfrle, :-!ission 4%3, was launched on l/1 August 
1974, carried 10,566 feet of fil=, cpnductcd photo~raphic oper.'.l.tions 
for l1S days fol] o.ied by one day of solo activit '{ and returned 11,715 
frames of pho:..ography with a best rnsolutlo::i I I 

The G101BIT. -vehicle· is launchec fro::i. the !Icstcrn Test Range (HTR), 
Vandenberg Alo, CA, and is injected into a low altitucc, near polar 
orbit pcrrutting photography of targets of interest in any pv.rt of the 
world. TI1e exposed filn is stored in the two recovery buckets .'.l.ud 
returned to earth in the Ha1,,aii recover/ area. Following the second 
recovery, a period of solo operat::.ons :::ay be conducted for er.gine.:>ring 
and evaluation purposes. The G!~3IT nission is terminated upon de-orbit 
of the satellite vehicle into a broad ocean area. 

The GA..'IBIT Launch Ve~icle (L\') • as shown in Figure 1, cons is ts of 
two basic. parts: the Titan III"S Booster Vehicle and tl!e Photocraµ~!ic 
Satellite Vehicle (PSV). The strc1ctural connection between the ten-foot 
diameter booster and the five-foot dia::iete::- P:,otographic Satellite Vehicle 
is identified as the ?-!aximum Acc«ss 3oos tcr Ada? tcr (H:\BA). 
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