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MEMORANDUM FOR: Committee on Overhead Reconnaissance

SUBJECT: Satellite Photo Reconnaissance Systems -
Briefings on DORIAN and ZAMAN

Attached for vour information are reproductions of the boards
used in the DORIAN and ZAMAN briefings presented to COMOR on
6 October (COMOR-M=-384, paras 2-6),
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Control DORIAN

MOL PROGRAM OBJECTIVES

o VERY HIGH RESOLUTION 4 MANNED OR UNMANNED) OPTICAL
RECONNAISSANCE PHOTOGRAPHY TO SATISFY VITAL NATIONAL REQUIREMENTS FOR:

- TECHNICAL INTELLIGENCE
PLUS
TACTICAL PHOTOGRAPHY DURING CRISIS,
POLICING ARMS CONTROL AGREEMENTS

CREDIBLE AND DETAILED PHOTOGRAPHY OF SUSPECT ACTIVITY
WITHOUT PROVOCATION OF VISIBLE OVERFLIGHT.

KNOWLEDGE OF THE NATURE AND VALUE OF CRITICAL CONTRIBUTIONS OF MAN
TO PHOTOGRAPHIC RECONNAISSANCE AND TO OTHER MILITARY RELATED SPACE MISSIONS

OPTICAL TECHNOLOGY AND DESIGNS FOR SYSTEMS WHICH CAN GIVE RESOLUTION
APPROACHING THE ATMOSPHERIC LIMIT.

3 BYE-56655-66

TOP SECREE-BORIAN Handle via BYEMAN
Contrel
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Handle via BYEMAN, M COMOR -D-13/70. {
COMINT Control DORIAN ‘

MOL PROGRAM SECURITY POLICY

EXISTENCE OF MOL - UNCLASSIFIED
RECONNAISSANCE PAYLOADS OTHER THAN COMINT - BYEMAN/DORIAN

COMINT PAYLOADS - BYEMAN/COMINT/DORIAN
NON RECONNAISSANCE PAYLOADS - SPECIAL ACCESS REQUIRED
SCIENTIFIC PAY LOADS, BOOSTER, SPACE VEHICLE, GEMINI B ~ NORMAL SECURITY
LAUNCH AND RECOVERY - NORMAL SECURITY

SECURITY IS CONTROLLED BY DNRO

4 BYE-56655-66

TOP SECRE COMINT /DORIAN
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MOL MANAGEMENT ORGANIZATION

SECDEF }
MOL POLICY
COMMITTEE SAF DNRO NRO STAFF
|
i k L
i
AIR FORCE DIRECTOR, MOL
SYSTEMS COMMAND VICE DIR. , MOL
. . !
Recources Support MOL
T-IIC Booster  PROGRAM OFFICE
SCF ] i
Range Support
Persomnel Resources e
DEPUTY DIRECTO
| MOL +—— —— e —— -~ ‘{DIREC’I‘OR,SAFSP‘

. re
MOL MOL 7
SYSTEMS SENSOR
OFFICE |  OFFICE
5 BYE-56655-66
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UTILIZATION OF MAN IN DEVELOPMENT PHASE

- INSURE ATTAINMENT OF USEFUL RECONNAISSANCE CAPABILITY
EARLY IN DEVELOPMENT PROGRAM

- AVOID EARLY MISSION ABORTS BY REPLACEMENT, REPAIR,
OR MANUALLY WORKING AROUND MALFUNCTIONS

- EXPERIMENTAL INVESTIGATIONS INTO THE NATURE AND VALUE
OF CRITICAL CONTRIBUTIONS OF MAN TO PHOTOGRAPHIC
RECONNAISSANCE AND ENHANCEMENT OF INFORMATION CONTENT

9 BYE-56655-66
Handle via BYEMAN
SECREFABORIAN Control
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OTHER MANNED FUNCTIONS

o FINDING MOBILE AND TACTICAL TARGETS

o SELECTING PARTS OF PHOTOS FOR QUICK-RESPONSE READOUT
o LOADING COLOR FILM AND OTHER SPECIALIZED FILM

o SURVEILLANCE IN CRISIS CONDITIONS

o VERIFYING TARGETS HAVE BEEN PHOTOGRAPHED

o SELECTING CLOUD-FREE TARGETS

o PHOTOGRAPHING

o CHOOSING VIEW ANGLE REVEALING MOST INTELLIGENCE

o INSPECTING, INCIDENTAL TO OTHER FUNTIONS, MANY MORE TARGETS
THAN CAN BE PHOTOGRAPHED,

10 BYE-56655-66

S Handle via BYEMAN
W Control
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MOL PROGRAM BASELINE SCHEDULE

CY 66

. - . -
CY 68 CY &9 CY 70 CY 71
st {2nd |3rd4th |1st 2nd |3rdj4th |1st[2ndi3rdidth | 1st | 2nd | 3rdi4th | 1st|2nd3rdi4th [1st2nd3rd4th

DEFINITION

ACQUISITION

Heat Shield Qualification Flt - ETR FAAN

MOL Flt 1 (Apr 69) (unmanned)
Titan I & Gemini B Qualification Test

fs

i i‘
MOL Flt 2 (Jul 69) (unmanned) ! ﬁ i
Titan II Qualification Test - & ;

MOL Flt 3 (Dec 69) A Dot
AN-Up Systems Test {manned) 3 :

i
I
4
i

f
MOL Flights 4-7 !

All-Up Systems Test i ‘b 5 AA .Ll_,i

S O B

SOy
3rd 4th 1st 2ad 3rd 4th 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd4th 1st 2nd 3d 4th
11 BYE-56655-66
SE DORIAN ' Handle via BYEMAN
Control
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CHRONOLOGY

CY 65 CY 066

JTATSO[N|DJJ[FIM[AMG [J[A]s| Of N|D

PRESIDENTIAL APPROVAL AND
AUTHORITY TO PROCEED A

SIGINT STUDIES AUTHORIZED , AN
REQUEST TO PROCEED WITH PHASE I Ja
LIMITED AUTHORITY TO PROCEED Al
PHASE II CONTRACT EVALUATION

& NEGOTIATION h
EASTMAN AV
MARTIN A FaN
McDONNELL A A
DOUGLAS A A
GENERAL ELECTRIC A (a8
END OF PHASE 1 A
AUTHORITY TO PROCEED PHASE IT A

iz BYE-56655-66
Handle via BYEMAN

W Control
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MOL PAYLOAD .

(

PARABOLIC PRIMARY MIRROR

RELATIVE APERTURE

1.4 n.m. FIELD OF VIEW AT LIGHT PATH FOLDING
B0 N.M. ALTITUDE

FLAT TRACKING MIRROR
71 INCH DIA 1800 tbs.

PARABOLIC MIRROR ASSY
71 HCH DIA 1520 tbs.

REMAINING COMPONENTS
3710 lbs.

FLAT TRACKING MIRROR
VIEWING ANGLES
40° EACH SIDE
300 FOREWARD

«°
AFT 13 RYE -56655-66
igndle via BYEMAN

5 DORIAN Conts ol

TOTAL 7030 bs..
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MANNED/UNMANNED SYSTEM

Auto Alignment
MANNED CONFIGURATION Image Tracking Sens oy Low Drag Accelerometer

IMC Across Format / //Star Tracker & RateGyro Package

Focus Sens 0\ \

S T \m e e pma—

| ‘W:L - = = ] ~

< ! 7 £ \\!--
\\‘@\\i S - - ST

P4 . S UU RPN S

/ Add Auttimated Capability to Laboratory and Payload

Image Tracking Sensor
IMC Across Format Aute Alignment

UNMANNED CONFIGURATION ~ Focns Sensor / // ow Drag Accelerometer
Film Trrmspot\ ////Star Tracker & Rate Gyro Package

/ Remove Gemial B
/ Remove Crew Segment and Portable Crew Sesiient Equipment

/ A:ti Nese Core 13 Data Recovery Capsules
/ Add Aute Films Tiznsport

15 BYE-56655-66
SECRE’ Handle via BYEMAN

Control
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PAYLOAD STATUS

- COMPLETED:
DESIGN DEFINITION OF MAJOR COMPONENTS
FIRST - ISSUE SPECIFICATIONS
OPTIMIZATION STUDIES
PHASE II PROGRAM PLAN
CONTRACT NEGOTIATIONS
FACILITIES APPROVED AND UNDER CONSTRUCTION
GRINDING AND POLISHING EQUIPMENT ON ORDER
FINAL CAMERA SPECIFICATION SENT TO ITEK
PRIMARY AND TRACKING MIRROR BLANK
DELIVERIES BEGINNING. 10 OF EACH

SCHEDULED THROUGH OCTOBER, 1968

16
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NEW DEVICES

IMAGE MOTION SENSING (THREE CONTRACTORS)

MOTION COMPENSATION ACROSS FORMAT (IN ITEK CAMERA CONTRACT)

FOCUS SENSING (EASTMAN)

REMOTE ALIGNMENT (EASTMAN}

TELESCOPES (GENERAIL ELECTRIC)

PHOTO READOUT

17 BYE-56655-66

Handle via BYEMAN

SECR Control
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SPECIAL HANDLING-BYEMAN . COMOR -D-13/70. 1
SECREY : (
Models and Special Construction
. Fisial Year FY o7 l e i Fy - J n oo
Calznilar Yea: 3 17 128 -6y
Mor- s sToln o L el alwlcl Tala el s c - Tr Al el Tals oW o Trfuialn]c [ {a s Joix]p
M oirs from SDP ATP Al T T T T T gl e o] e e o e U] el so o
Building Occupancy - *
Large Grinder +
Full Size Mock-Up
(Scheduled Completion
August 1, 1966)
Structural Development Model] | p/F AL”“’l T ]
Static Load Structure [ P/F Lla ]
Formula Semple P/F - ™
Thermal Model ' T e/F ]
Engineering Model 2F 1 A 1 T
Compatibility Model _P/F L e B
Reliability Components (T e/F ' L 1a Y T ]
Qualification Model [le/F Hq A 1 T ]
Flight Model #1 [ P/F L L AT — T |
* Building Occupancy P/F Procure & Fabricate
+ TLarge Grinder Available Test
to Project
A Assembly
18 SECREY
DORIAN SPECIAL HANDLING-

BYEMAN
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PHOTOGRAPHIC SYSTEM CAPABILITIES

o GROUND RESOLUTION AT NADIR - |

o PRIMARY OPTICS
- SIMULTANEQUS PHOTO AND VISUAL OBSERVATION
- AUXILIARY PLATEN - COLOR, INFRARED, HIGH SPEED FILM

o TWO ACQUISITION AND TRACKING SCOPES {ATS)
- ACCESSIBLE TO BOTH CREWMEN
- ZOOM CAPABILITY

o PROGRAMMING
- ALL OPTICS INDIVIDUALLY PROGRAMMED
- PRIME OFTICS CAN BE SLAVED TO ATS

o TARGET COVERAGE
- 50~100 CL.OUD FREE TARGETS PER DAY
- UP TO 20 FRAMES PER TARGET
- MULTIPLE STEREO PAIRS
- 5-6 ACCESSES PER TARGET

o DATA RETURN
- DATA RECOVERY VEHICLE PLUS GEMINI

o MISSION DURATION - 30 DAYS
o RE-LAUNCH INTERVAL - 60 DAYS
19 BYE-56655-66

SECRET /RY EMADDOREAN
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PRIMARY MOL OPERATIONS

CAMERA PROGRAMMED ON PRIMARY TARGET

TWO TELESCOPES PROGRAMMED ON ALTERNATES
CAMERA CHANGED TO ALTERNATE BASED ON INDICATOR OR WEATHER
SECONDARY PLATEN INSERTED (3 SEC PER OPERATION)
MAIN PHOTOS GO TO RECOVERY CASETTES
SECONDARY PHOTOS PROCESSED ON BOARD
(BIMAT SYSTEM)
OPERATOR SELECTS TARGET ( 1" X 2 1/47)

TARGET IS READ OUT OVER STATION

20 BYE-56655-66

SE N Handle via BYEMAN
Control
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\‘_‘»\, ~ b KH-7- FIELD OF VIEW , N TARGETS PROLIFERATE &1 pORIAN
A e CAG R ‘ FiELD OF VIEW
‘:3“ ~ ‘,if:‘;.:—; ,5‘!;\ - R \A\\L'l;l'i:mk‘,s
TN N ’@ ‘ f
‘ [ o e GF Y PERATORS INSPECT ALTERNATE
: TARGETS

5 MULAT\ONS
CAN BE DONE

R .i Xy PROUE umw(.wsm
N JARGETS .
' spow THE |NSPECTIONS

ARG + WITH
L¥ P()\l 1 M\‘iﬁiL
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READOUT PERFORMANCE

CAPACITY OF ANALOG SYSTEM, 1 STATION, 200 N. ML
3750 $Q. IN. PER DAY
AT MOL ALTITUDE: 1800 SQ. IN. PER DAY
MOL AVERAGE: 140 TARGET OPERATIONS PER DAY
WEATHER LOSS: 40%
READOUT CAPACITY REQ'D: 0.6 X 140 X 2X 1 X 21/4 = 380 SQ. IN. PER DAY

ROUTINE RAPID RETURN OF STEREO PHOTOGRAPHY

AT 200 N, MI,, TWICE DAILY RETURN OF PHOTOS IN 1-FOOT RESOLUTION CLASS

SUPPLEMENTED BY DIRECT VIEW THROUGH TELESCOPES

22 BYE-56655-66
Handle via BYEMAN
SECRESRQRIAN Control
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Handle via BYEMAN SE o RIAN
Control

CRISIS SURVEILLANCE

ORBIT ALTERED TO:
- REPEAT COVERAGE OF AREAS OF INTEREST AT SHORT INTERVALS
(TWO TO THREE DAYS)
- BROADEN SENSOR FIELD OF VIEW, ENLARGE AREA ACCESSIBLE

ON EACH PASS,

AREAS AND TARGETS TO BE OBSERVED:
- REAL TIME CONFIRMATION OF PHOTO SUCCESS
- RAPID DATA RETURN BY WIDEBAND RADOUT
- REPROGRAMMING FLEXIBILE AND IMMEDIATE

- VISUAL REPORTS SUPPLEMENT PHOTO COVERAGE.

COMOR-D-13/70.1 (

- GROSS COUNT OF LARGE OBJECTS SUCH AS AIRCRAFT, SHIPS, AND TANKS

23 BYE-56655-66
Handle via BYEMAN
SE RIAN Control
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24
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SCHEDULE

1967 1968 1969 1970 1971 1972

BREADBOARD DESIGN I

BREADBOARD FADRICATE

PROTOTYPE

QUALTFICATION o
ENGINEFRING MOUEL

FLIGHT
PIGGYBACK B
3 <
PRIMARY |

25 BYE-56655-66

Handle via BYEMAN

TBESREL Control
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Handle via BYEMAN ;ua‘.er{f COMOR-D-13/70.1 (
Control ;

SYSTHT CORDTINEY

O  CAPABLE OF LONG LIFE
NO EXPENDABLES

FEWER MOVING PARTS

O RETROFIT TO REPLACE FIIM/READOUT IN GAMSIT-CUBED , DORIAN

INITIALLY AS PIGGYBACK

0  NO CHANGE
DATA LINK
GROUND REPRODUCERS
OPTICS

OPERATIONS

26 BYE-56655-66
: Handle via BYEMAN
TOP T Control
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Handle via BYEMAN
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ENGINEERING DEVELORMINT

READOLT LCUIBUENT
SAUCLT AR S POt

GROUND STATION -

(%R{

CoOST

FIIM READOUT

WATPPANY

MODIFICATICKS TO GAMBIT-CUBED

$L5 ~ 50M

COST PER LAUNCH EQUAL CAMBIT-CUBED PLUS 2-3 MB ¢ $20M

COST PER FEAE, 30-DAY LIFE

£ GAMBIT-GUBED

27
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OPERATLONAL
50 MCS PER CEAIMIEL —2-. 2007 n AMPS BEAM CUREENT
SPOT SIZE L5, FOR 100 TS

> 200 HOURS ACTIVE LIFE

GEOMETRIC LINSARLTY o~ .57

DEMONSTRATED
BEAM CURRENT o100 n 7S IN LABORATORY
SPOT SIZE S5m
LIFE - NOT TESTED

LINEARITY - NOT TESTED: <C.5% DIFFICULT

OTHER POSSIBILITY

DIGISCAN ~ NEW, UNPROVEZI CONCEPT
TF WORKS S=TULD SOLVE BANDWIDTH, LINEARITY PROZLENS

WILL KNC: I 18 MONTHS

28 BYE-56655-66

?BCR{ Handle via BYEMAN
Control
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Handle via BYEMAN
Control

ST LT

PO gl I

RZIENSE
DEMOLET

FEIFONSHE:

NEED

~=2ICATION TECHNIQUE FOR THIN DIRILECTRIC FILMS

Approved for Release: 2021/04/08 COE104Eno

Approved for Release: 2021/04/08 C05104508

_SBeTET

GTORAGE  OF0TT

100 FRAMES 12 HOURS

80% AT 100 LP/MM

»ONE HOUR, SEVERAL DAYS - EASY

F8OF AT 100 LP/MM

29
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Handle via BYEMAN
Control

REQUIRTD

QUANTUY BFFICIENCY > O

GATH
MIF @ 100 LPAM

FORMAT

DEMONSTRATED

FLefET

THAGTRG SROTION

COMOR-D-13/70.1 (

5% El > 6
o 10:1
0.8 > 100 LP/vM LIMITIRG

(WITH £/3.5)

? 1.5 INCHE3

QUANTUM EFFICIENC 5% AVAILABLE

GAIN

MTF

> 10:1 AVAILABLE

0.5 @ 225 LR/

30
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31 BYE -56655-66
Handle via BYEMAN
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1L, ZTECTRONIC CAMERA

I

GOALS . CAMERA
SIMPLER -~ FEWDR PAETS THMPROVED SYSTEM
OUTPERFCRM FILM IMAGING STORAGE

RESOLUTION TIVE

NON-EXPENDABLE DATA PECCRDING STORAGE SECTION
ADEQUATE BANDWIDTH READQUT SECTION
32 BYE-56655-66
Handle via BYEMAN
\SE.SRE-L Control
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Handle via BYEMAN . ( M C¢OMOR-D-13/70.1

(

Control

TOTAL SYSTEM

CPERATIOMAL PARAETERS
ALTITUDE > 200 N.MI. (FOR ACCESS)

RESOLUTION  ~" 3 FEET

SWATH > 5 N.MI.
i
|
33 BYE-56655-66
Handle via BYEMAN
S ET Control
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" -~ _TOP-SECRET COMOR -D-13/70. 1

PROJECT ZAMAN

Exploratory Development Program in Support of Electronic .

Image Recovery from a Photographic Reconnaissance Satellite

34 BYE-56656-66

o 7 AMAN
L 10 RET : Handle via BYEMAN
Control System Only
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) _TOR-SECRET COMOR-D-13/70. 1
A
ZAMAN REQUIREMENTS OBJECTIVES
Zost Effectiveness Improvement for High Resolution Surveillance
Reduced Launch Rate
Demand Targeting
apsort Indication (Early Warning) Mission
g
Insure Immediate Availability of Satellite Photography in Cold War
‘Crisis't Situations
35 BYE-56656-66
-

-, TOPSEGRET ~  ZMAN
£, . Handle via BYEMAN

Control System Only

- - ¢ e s s s e AT
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ZAMAN DESIGN OBJECTIVES

“licctive Ground ResolutionNeeesessss 2 = 4 ft.

Coverage.....’...--..-.....-..go. Access SWath........ZOO 300 nim
Target Coverage....,.Continuous Sequential

Photog raphic Swath,..5 ~ 10 nm

- Vehicle Useful Lifetimne,.sss0s520000F ailure Limited

Ground Site 1.0Cationeseessssssesss CONUS
R(\;bovery Lag--ot.oo-oo-oc'ono.-ooLeSS Than 1-2 Hours

Data Link SecCurityicsescssscessesss Private or Secure
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PROGRAM STATUS

Systems Study (Zoster)o.-onoooal-o-ca-o-oo-onooooco--- CompletEd

Data Link ExperimentS..csecscscsssevsssoponsored Work Completed

DSystemS Study.-..-..-.......-...-..-.....--.-....-...- Completed

Dproposal.-.......-o.--.......-.........--.-.......... Submitted

Transducer Development
materials feasibility study.eeeecsosvescnccsossesssln Progress

hotosensitive array development.seveseosssscessssinn Progress

Esolid state transducer study.ceeesssnssncsonesssill Progress

Requi_rements Analysis (In HOUSE)o 5 005 BB E DS LN TOE S OGS S @ E O .COntinuing
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22
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52

53
54-58

RUFF/DORIAN

DCI TCO for USIB/S
TSO CIA

Asst Ops/NPIC

CIA COMOR Member
CcGS

Ch/PWG

Special Center TCO
CGS ReqBr/RecceGrp
D/OS1

DDP TCO

DDS&T
C/Action/DDS&T
C/SAS/DDS&T
D/OSP/DDS&T
D/OEL

D/SA

D/0O/OSA
Intel/O/OSA

SS/OSA

SAL/OSA
SA{(COMOR)/DDS&T

Lo

RUFF/DORIAN

m

COMOR-D-13/70.1

BYE-56655-66

Handle Via
BYEMAR TALEMT-KEVHOLE COMINT
Contral Systems lointly
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