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MEMORANDUM FOR: Director, CIA Reconnaissance Programs

" SUBJECT : OSP's NRO Quarterly Report on NRP

Savellile Systems

Attached for your consolidation into an overa 1 CIA Recon-
H .
naissance Report is OSP's NRO Quarterly Progress Report, Two

additional copies are atfached for Dr, McLucas an® General Berg,

and one copy each of CORONA and I-"“’ZACCN is atta :hed for

forwarding to SAFSP.
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~—~Director of Special Projects
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SUBJECT: OSP's NRO Quarterly Report on NRP Sateilite Systems

Distribution:
Cys 1 thru 4 - D/Recon(w/att)
5 -« D/CSP(w/att)
! 6:= DD/OSP(w/att)
7 - EO/OSP(w/att) i
8 - C/PAD/OSP(w/att) '
9 - C/D&AD/OSP{w/D&AD att)
10 - D/P=S/OSP(w/C&H att)
11 -PD|  [OSH(w/R att)
12 - RB/SP(w/att) v
13 - RB/DD/S&T(w/att)
14 - P23 Chrono File
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QUARYERLY PROGRESS REFORT

SATELLITE SYSTEMS

1 July 1969 through 30 September 1969

CORONA PROGRAM

o mmar g

A. J-1 System Status

1. Mission 1052 (J-46): The last J-1 layload was
successfully launched 22 September 1969, Originally scheduled
for 17 September, the launch date was slipped due to problems
in the vehicle command box and booster hydraulic system, The
slope programmer failed to start on Revs. 21 and 38, otherwise
all systems functioned normally, o

2, The first and second're'covery veh.cles were
successfully recovered via aircraft on 29 September and
7 October 1969 sespectively. No significant problems were
evident on either half of the mission, Preliminary evaluation
of the processed film from the first recovery indicated that it
was a normal J 1 mission take., An MIP of Rli was assigned,

B, J-3 System Status

1. Mission 1107 (CR 7) was successfully launched on
23 July 1969, PET stated "The general image quality of the aft-
lecking camera recc.d is comparable to what was expected from
that instrument considering the operational aspects of the mission;
i.e,, altitude (10C NM vs. 85 nominal for J=3fs) launch time and
the measured quality of the lens," The mission received an-MIP
rating of 95, ‘At Rev. 1 KODI, during the first operation, the
forward-Jnoking instrument (No, 215) fziled, The aft-looking
instrument contiaued to function normally, The DISIC Subsystem

operated satisfactorily until Rev, 282, at which time the system
jammed,
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-2, A thorough examination of all available data resulted

" in the probable determination of the failure mode experienced

by the forward-looking camera; however, +hé actual cause is
still uncertain, Two possible causes have been hypothesized:

a. Film restriction or filin velocity reduction
at th = shuttle input,

b. Film restriction at thc supply cassette.

As the actual cause of failure is unknown, no corrective action

is being taken at this time., However, if future events provide
more definitive data correction action will be considered,

3. Evaluation indicates that the most probable cause of
the DISIC stall was a drag on both the stellar a.ad te»~zin films.,
Several area; are being invesiigated by Feirchild Camera and
Lockheed pe 'sonnel. Thrir recommendations are due by mid-
October 1969,

)

‘C. Ultra Thn Base Film Usage in the CR Camera System

1, C'.l-8 qualification tests have been completed. These
included POC.O vibration (3.5 G's), acoustic, and s1mu1ated
shock, All UTB film modifications were successfully qualified,"
Minor hardwairc problems and questionable workmanship items
were noted, Corrective actions have been implemented for CR~9

and all successive systems,

2, Tie thermal/vacuum tests (described in the last
Quarterly) are completed, Estimated relecase date of final
report is 15 October 1969,

3. Tae next UTB flight will be CR~11 (Mission 1109)

_ scheduled for i rebruary 1970, The Dr., Aschenbremner Grid

Test will be conducted on this system during environmental
testing. Based on acceptable results in future testing the
systermn will viee a full load, 48, 000 feet, of UTB film.

4. Aithough it has coripletel its original acceptance
level vibration, CR~9 is currently being prepared for another
vibration test to ensure that corrective action has been success-
ful, See 1.C.1. above. The vibration levels for this test are
being reviewed. '
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5. Test of a low R.H. UTB film roll wili be conducted
at the Boston ITEK facility, After drying of the roll, the film
will be forwarded tv E,K. for respooling at normal tensions and
concurrent monitoring of static discharge. Upon return tu
ITEK, a series of Dr. Aschenbrenner Grid Tests and evaluation
of 1 esultant data will be accomplished using CR-8, These tests’

. will determine the effectiveness of utilizing pre-dried film in
1 operational endeavors.

L. Proposals and Future Changes ,

1. CR=.4 and subsequent systems will utilize . 040 inch
glasc filters in the nrimary position, CR-8 refurbishment will
include change o glass filters and is therefore included in the
subsequent category., Additionally, it is planuned to use a

. 037 inch glass filter in the alternate filter position, This will
allow a small fucus adjustment during on-or it operations,
Film evaluation of the A portion will allow s :lection of the better
focus during the B portion.

2, Splines: Ths ultrasonic splice testing at AP 1s completed, -
The test report will be released 20 October 969,

E. ITEK, Bosion, will refurbish CR-8 afte= its qualification
starting in early December 1969, The system will be returned to AP
in September 1970. General Electric will refurbisk the SRV's during
the same time span,

F. A new CORONA flight schedule has been approved. One flight
during t:}e temainder of C.Y, 1969, four flights for C.Y. 1970, and five
flights for C. Y. 1971. The last CORONA flight is gcheduled for November
1971, ‘

G. To utilize more effectively Government personnel for both
the CORONA and HEXAGOn Program, these two offices huve been
combined, Direction of both programs is maintained in OSP by the
Photographm Reconnaissance Systems Offlce. Field direction to both
CORONA and HEXAGON contractors is maintained hy the West Coast
project office presently located at the A /P, with ter 1pULaAry off:tce space
in building No. 156 in the LMSC complex in Sumnyvale,
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H. Missions Completed This Quarter .
Mission No, 1107 . 1052
Booster No, - _ 69-038 58-300
Agena No, , 1652 1653

. Payload Ne, CR-T" J-46
Instrument Ne, . 314/315 216 /217
S.1. No, S/N-11 D-110/111

/ ‘ Film Type (Mein Instruments) 3404 3404

- Flight Date . . 24 July 69 22 Sept 69

" Feet Payload Flown 32,600 feet 32,600 feet
Feet Payload Recovered 16, 570 feet 32,600 feet

Recovery Dates 2 Aug 69 29 Sept 69 '
. 12 Aug 69 7 Oct 69

I. Missions Plarned For Next Quarter

Date - 26 November 1969
Mission 1108 v
Payload CR~9

“J. Meetig&s' and Briefings

1. PET meetihg for Mission 1107 was t.eld at NPIC
3-5 September 1969,

2. Special engineering review for Mission 1052 was
conducted by the SPD (Gen. King) at VAFB on 10 September.
The normal R-1 meeting on this mission was conducted on
16 September zt VAFB,

: 3. Mission 1052 PET meeting will be convened at NPIC
28-29 October 1969,
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QUARTERLY PROGRESS REPORT

SATELLITE SYSTEMS

1 July 1969 through 30 September 1969

II. HEXAGON PROGRAM.

A, Programmatic

! l. Representatives of the Agency and ihe Air Force

| participated as a joint Source Selection Board to review

and evaluate three proposals for the integrated STC software
package for HEXAGON., The Board completed the evaluation
and submitted ti.e results to the Source Selection Authority for
selection of th¢ successful bidder, The contcact is expected
to be signed in early October,

2, The CORONA and HEXAGON Project Stafls were
merged into a single Project Organization entitled "Photo-
graphic Reconnaissance Systems." This will provide for
better application of project manpower and will reduce
personnel disl>cations during phase-over between projects,

A study has beun undertaken to examine the problems and
prepare a plar for the physical move of the CORONA Program
from the AP to areas in the LMSC complex, This study is to
be completed in October.

3. Agreement was reached between the SPO and SSPO
for active Therinal Control in the.forward film path to prevent
film sticking, The design was approved by the interface ymrking
group. -
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* 4, Negotiations with Perkin-Elmer for all of the
identified unnegotiated changes were completed, A new
target cost for incentive fee purposes was established at
$195, 000, 000. Several changes to the basic contract work
statement were included to clarify certain zreas of the work
statement and to correct deliverables and delivery schedules,
In addition, certain modifications were macde to the incentive
provision of the contract which were considered beneficial
to both parties,

5. A list of program milestones lez ding to the
completion of the program has been established and agreed
upon between the Program Officz and Perk n-Eimc., These
milestones a: e monitored on a weekly basi: through schedule
reviews with the contractor to assure positive program overs
view, While 3lizpages bave occurred in portions of the
schedule, the program is still on schedule o deliver the first
flight system in April 1970 for a December 1970 launch,

6. Dr. Sorrels of the Bureau of the Budget visited
ITEK on 24 Sentember 1969 for a review of the HEXAGON
Stellar Index Camera and the CORONA Camrera Programs and
visited Perkin~Elmer on 25 September 1969 for a review cf
the HEXAGON Sensor Subsystem Program.,

- 7. On the basis of a decision by EXCOM that the
HEXAGON Program should be pursued to meet a December
1970 launch date, the Sensor contractor was directed to proceed
on this scucdule although present fund auth-rization will not
support the effort for the full fiscal year.

8. Perkin-Elmer has encountered some difficulty in
obtaining adequate skilled manufacturing and test manpowex;
however, the existing manpower available is expected to be
able to mamtam the assembly and test schedules now established,

’ Additional manufacturing and test people will be hired as

available in an effort to insure the meeting of the Development
and First Flight Model schedules, N,

9. Program expendituras ar:c folloring closely to the
SSPO budget rigures which at the present time are in excess of
the NRO authorized funding. It appears NRO authorization of
the full budget request will be requn-ed to maintain the present
schedule,
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B. Technical :
1 alysis of the Sensor Subsystem prezsurized film

path predmted a potential problem in film sticking to itself,
support rollers, and air bars. A film sticking test program -
was initiated at Wright-Patterson Air Force Base in conjunc-
tion with tests at Eastman~Iiodak and Perkin-Elmer to study

the problem and recommend corrective action, 'In conjunc-

tion with the tzst program, the Project Offire requested ,
Eastman-Kodak to produce 40% R, H., film vice 45% R, H, + 5%
as is their usual production, Eastman-Kodak complied by

"delivering two rolls (52K and 40K feet) of 40'% R. H. film to

be used with the Engineering Model, It is believed ilai the
sticking proble m will be eliminated by utilization of 40% R. H.
film and active thermal control in the forward film path,
Verification will »e obtaired from the Engineering Model tests
i . thermal vzcuum environment scheduled Jor completion
December 1969,

-2, Engineering Model

a2, Single camera resolution tests were conducted

in a thermal vacuum environment. The results weorc
encouraging with the performance approaching spec1f1-
cation levels,

b. The Engineering Model was successfully
installed into the'SBA mid-section,

c. The Integrated Thermal Testing, including

film sticking tests associated with temperature /humidity

conditions, was also incorporated into the overall
Thermal Testing program.

3. Development Model

S
a, Orbital environment acceptance tests of
Optical Bars A and B were completed with the results
generally in excess of specification requirements,

Sorme niinor design deficiencics werk discovered during

these tests,

BYE-6479~69 -
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b. Mass Property 'I'ests were completed on.
Optical Bars A and B, ' /

¢, The two-camera as sembly was completed
dur:mg this period,

d. Electromechanical Functional and Format
Tests for the Development Model were not completed
dyring this period. They are [schedul 2d for comnpletion
on 9 Octocber,

e, The SBA mid=-section was received on schedule
from LMSC,

4. Flight Model #1

. @. Fabrication of Optical Bar: A and B was
completed Initial tests of the Optica? Bars showed
performance outside of the specification and Optical

Bars for Flight Unit #2 were used to replace those m
Fllght #1 '

b, The O;ﬁtical Dars passed al.gnment and
manufacturing assurance tests, and ens ironmental
acceptance tests are currently under way.

5. Test Stations

All of the Test Stations scheduled for . ompletlon during
uvarter wure substantialiy 100% comple :e and are awaiting

checkout with the Engineering Model during Engmeermg Model

tests,

C. Facilities

All of
‘have been ins
facility items

the Thermal Vacuum Cha.mbers at the contractor's facility
pected and accepted by the Government, All of the planned
are complete, -

BYE-6479-69
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D. Mission Planning Software

{ Initial studies of statistical performance pred1ct1on techniques
This

were carried out by TRW, supported by $50, 000 of FY 69 funds,
effort forms the basis for the Mission Planning Software definition and

development Leing initiated with $500, 000 of 'Y 70 funds

- e o

-
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QUARTERLY PROGRESS REPORT

—SATELLITE SYSTEMS

! July 1969 Through 30 September 1969

. EL.ECTRO-OPTICAL IMAGING TECHNOLOGY

' A. Program Planning

+

The EOI Program tor ¥Y 70 has been initiated in accordance
with current Readout Technology Program approvals. This plau

- provides for the Systems Definition Phase of the overall program

to be initiated in February 1970 if program approval is granted..

An EOI Systemn Logic Network has been prepared outlining
the program schedul: from FY 70 to FY 74. The i£O0OI Program
Cost Estimates from FY 72 through FY 75 were being revxsed at
the end of the Quarter.

B. Transducers

BYE-6479-69 .
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QUARTERLY PROGRESS REPORT

SATELLITE SYSTEMS

1 J!uly 1969 through 30 September 1969

IV. GENERAL RESEAF.CH AND DIVELOPMENT IK SUPPORT OF
RECONNAISSANCE SATELIITE PROGRAMS

A, Sensin»g'-Teclmiques and Devices

1. Thermoplastic Recording_(STX)

First Quarter efforts were devoted Primarily to
determining the sources of noise present in Samples .
analyzed during *he previous Quarter, As re orted
earlier, samples demodulatcd i, the Suzuki svstem had
a large noise coraponent which precluded the ..ccurate
measurement of frequencies greater than 40 cyc/mm.
Micro-defects w.thin the Sample were originally thought
to be the major noise source; however, this bypothesis
was not fully supported by electron microscopy studies,

It was also estaklished that samples examinec using self-
in~.Lr.ference techaiques were significmtly les.: noisy than
when viewed witi Suzuki optics, An analysis. of the

Suzuki optical system employed for data gathering
indicated that the coherence length of the illuriination being
used was approximately 20 ¢m, Theory indicectes an
optimum coherence icugth of about 10 microns is required
for demodulation with the system. Alternate illumination
sources are being evaluated to pProvide light of appropriate
coherence. Evaluation of the tri (m - Phenoxy rhenoxy
phenyl) cyanurate materials ("Starn compound.:) as thermo-
plastic candidates continued to be encouraging. These
compounds have extremely sharp deformation temperatures,
Possess good dielectric properties, and in the ambient state

+ 7" BYE~6479-69 =
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have hard, non-tacky surfaces, Finally, both zinc sulfide
and zinc selenide were succes sfullﬁz," tested as trapping

layer materials, These materials should be extremely
stable chemically, and the zinc sulfide is also suitable as

an anti-reflective coating for the phntoconductor surface,

It appears that the sum of the technologies is, for the first
time, adlequate to support fabrication of prototype operaticnal
devices,

- f
2. Readout Studies

This program terminated on 31 July 1969 with the
submission of ¢ technical report providing d=tails (reported
in the previous Quarterly Report under EOI 'fransducer
Devclopment) of the spot and television breadboard scanning
systems suitable for dynamic retrieval of hz ed copy from
phase images, '

B, Optical Fabrication and Evalua:tion Techuique Development

1. - Selective Vacuum Depositidn for Figuring Large
Opcics (Perkin-Xlmer)

* The demonstration correction of the 30-inch Cervit
flat was comple:ed, From an initial surface figure of ,12°A rms,
tHe piece was brought to , 05A rms. While this demonstration
does not reflect the process! ultimate correction capability,
the fact that thi. correction was made with t ‘mporary equipment,
1 Yinimal instrwnentation, and a mask~-makiny process that was
not fully cptimized demonstrates that under proper conditions
the selective deposition process should indér d provide a
diffraction~limited surface, '

Following the demonstration correction, +he temporary
fixtures were removed from the chamber and work on the
permianent instrumentation was résumed, After installation
of the electron beam evaporation guns, new evaporant distribution
runs will have {0 be made, : :
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Z, 'Hologrém Interferometer (Perkin-Elmer)

! The study to determine the limitation to holographic
testing of optical elements from ct1rn°n81ona1 changes in

film emulsion during processing was almost completed during
-this Quarter. Results have indicated that ithe emulsion limits
testing accuracy to approximately A /25 rms,

The metrology study has been completed and work is
contmumg on synthetic hologram generatior using both

the scribing technique and direct exposure -with the optical
Ihead,

1
[
i
4
i
H

3. Fitasx Optics Technology (Ameri:an Optical)

Improvements were made on fiber alignment this
Quarter and more accurate measurements were made on
both the geom.trical and optical characteristics of these
arrays in order to get.a quantitative estimate of required
improvement., In addition, a joint program with Westmghouse
Corporation 'vas initiated in which the problems of solid
state phototras sistor /fiber optic array coupling will be
mvestigated. American Optical will supply fiber arrays

. for the test prgram, as well as continuing its work on a

controlled separation of monofibers in a fiber optic array,

4. Low Scatter Coat‘i%s (University of Arizona)

H

Prelirr inary runs on the newly installed equipment
have been run :o determine apparatus accuracy and measure~
ment reliabilily. Initial tests were then madé to determine
the effects of deposition rate on the specular reflectance
and scattering of vacuum deposited coatings. Work will
continue on the determination of optimum conditions for
minimization cf scatter,

o | -

C. Optical Material Development and Evaluation

1. Beryllium~Based Material Development (SRI)

All required samples of Beryllium cubes and discs have
been fabricated by SRI and delivered to Perkin-Elmer for test
‘and evaluation. In addition to the set of small samples, SRI-

<
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fabricated a sample 12 inches in dizmeter on borrowed
equipment, Although procers parameters were far from ideal
due to the limitalions of the available hydrostatic press and
sintering furnace; nevertheless, the blank was found fo be
extremely isotropic from preliminary x-ray analysis and by
its fabrication, SRI has demomnstrated at least a limited scale-
up capability, A more exteusive analysis and evaluation of
this sample is under way at Perkin-Elmer,

D. Mechanical/Optical Structures

No-contractual effort in this category was performed during
this Quarter.

E. Advanced Electromechauical Development

1. Sheet Film Transport (RCA)

During this Quarter, no major modifications were made
to the Sheet Film Transport development model, Several
minor modific>tions, however, were made ir order to optimize
film passage ard maintain speed and alignment tolerances,

In addition, the sheet feed magazines were modified to aliow
them to handle UTB in vacuum, This tuning and optimization
work has been done in preparation for the large film volume

demonstration run scheduled for late October. '

F. Data Transmissioﬁ, Processing, and Display Techniques

1. Photogrép_hic Coverage Assessmeni (Previously
Area Coverage Program)

Following a satisfactory total assessment at NPIC, the
PCA equipment was transferred to TOPCOM for preliminary
operational evaluation, In conjunction with the latter application,
spare circuit modules and shaft epcoders are being fabricated;
and software programs were modified to flag erroneous records
from the digitizing table. Mission 1051 assessment was completed
on the PCA during this period.
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V. VULNERABILITY
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QUARTERLY PROGRESS REPORT

SATELLITE SYSTEMS

1 July 1969 through 30 September 1969

Work continuerl on compilaticn of the Threat Model Notebook,
Two sections were approved. Thec first, on the Galnsh missile, has
been distributed. The other, on the new Sary Shaga.l radars, will be
isgued shortly.
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