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: 1. Pursuant to your verbal request I have attached to

thia memorandum a recommended research and development program’
- for ISINGLASS covering a period of about nine months. This
i_?fogxam has been: designed specifically with two goals in wind:
FAEA LI

Sy

a.  to determine capability to eatisfy our objectiveraJ

k2 in particulay, to establish system capabilities with rega
i to resolutiq g survivability, range, readtion time, tac-
;.t:icb,l f1exu§ i1 - B

ty, and target coverage~'gq

- ta. establish reliable program e pt estimates
based on degailed point design, subsystef#i*analysis, and,
‘insofar as possible, -actual manufacturing vexperience,

: In order toaccomplish the above, a subsfantial amount
5. of testin% ‘engineering and analysis wil} be necessary
. which wil further con 1rm the technical ieasibility of

the concept* Co ,
2. The es&imated cost of the McDonnell portion of the fﬁ
am is $5,350,000. In addition, we are recommending cameta

ronment studies totalling $150 000, giving a nine month .

'_ _. ogram total of $5 500,000. - NRO Approved For Release
' The. basic study areas at McDonnell are: -

R ’nggim Effgcfiygngss~ This will 1nc1ude '

. ;development of a mission performance computer program
‘and analysis of targeting, reaction time, basing recovery,
‘and support operations. In addition, necessary contractor

‘support to government studies on aurvivability and cost
effectiveness will be provided )

b, Cg%figgratig¥ %gﬁin;t;gg: Using extenaive winL
tunnel testing, ‘£1ight range performance of the - i
1:cra£t;andwce::ier{aircrafg %1 be established and i’
esign sgensi 1es assessed, ,
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; ftestin will be done to establish the photograp hic per-
"-semmaheo denonatrdte the wind aav&té rnee pe,
i

At opti 8 he daﬁemimd ’*ff
& thegg pgrfomnegaéubsg gﬁg‘ shment require-
. ments established, :

AMAL, L : i
;g: % e, Igchnolog¥ Deggnst;ngiggz From wind tunnel
: mgotenta, thermal design criteria will be established and
% gtructural elements, including the insulation and water-
kwick will be’ subjected to thermal tests. A full scale’
'rfg lage section will be designed and the performince of
e cryogenic systems will be demonstrated ,

a0 d, Cost ' and Schedﬁle Subgtantiatigg ‘The results
- of the work above e used to develop a high confi-

dence bagg for cost and schedule performance.

4, 1In eddition to. the work at MbDonnell Aircraft COrp.
g afiding certain studies to estahiish camera
environment. :Fhese studies will investigate the internal .
‘turbulence  of ;Fhe camera bay, window temperdture gredients,.,
‘and boundary ¥4yer effects, Details are set forth in the
‘attachment, gtel cost, over a period of 9° mbnthe would be

;J_, R

5 5. I1f,on conelusion of the foregoing program it appeere
}desirable'to cgntinue work on this project, jwe wou propose a.
¢x.8econd phase, ;In particular, we feel that a’full scale fuselage!
;. .section and window cavitK should be constructed. This will . ooieis

‘permit us to verify weight factors, harden cost data, and:

;determine capability to achieve resolution requirements.‘_we
Miiare in.the process of preparing this eecond phaee program.to::

,egf~ebout‘nino'montggﬁtng coet.about mili on doliarn.
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'System Effectiveness ol
Configuration Definition ':
"’ Technology Demonstration ':-'. .
" Cost and Schedule Substantiation:/

.~ Reviews and Documentation

3

Window Gradient Tests and
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sttem gffectigenggsA $440,00Q~“~

A The global operattn concept, logistics plan,

& support requiremente mission effectiveness for )
the McDonnell Model 192 (ISINGLIASS) will be developed, 7§

In: edditign necesgary contractor support to government

*sﬂtzighg ity and cost effectiveness studies will be :

pr ed.

a.’ Migsion gffeggiggnegs‘

! "1, 'Operational Plan - the global operating
concept will be developed and system de{loyment
: requirements such as basing, recovery, logistic
vsupport, etc., will be def ned., The influence o
operational variables, such as response time, data:
iprocessing, range, etc., on the operating plans
‘will be determined : o

11, Targetin Analysis - Targeting and millton
wﬁfgegq%ggnese analyses will be performed for the - -
« Mode: ‘

Pl

i1ii, Targeting Computer Program - A mission
rformance computer ,program will be developed. L
E his program will produce the "missionized" ground
‘track of the Model 192. Basic vehicle characteristic
.and wmission variables, such as launch-recovery base::
: -constraints, maneuverability, swath width, speed- :::
st - altitude-range combinations and £113ht direction,
ﬁu‘_y¢~w111 be included. - - .

Su;gi!;bilgtg

\ Support will be provided to U. S. Government
‘vulnerability studies, These will include a fireto
‘order evaluation of gross characteristics and a .
‘teehnical evaluation in depth. '

gport will be provided to U, S, GovennmedtJQLﬁf

cttveﬂees studieaﬂ"‘ﬂecessary data 1nputex




NRO APPROVED FOR RELEASE 23 JUNE 2010

in the areas of oﬁerational effectiveness and cost; 3
manufacturing cost, refurbishwent, attrition, eto.,: ™
Mternate boost-.

‘will be analysed and prepared,
sed on point designs will be in

glide systems ba

tigated, : . _
; ' | $3,250,000

. Configuration Definition - s
ation{will be iden~

.. Key parameters of the configur =
77} tifled and trade-off studies conducted .to achieve best !
' design apnd performance., The objective will be to define i

‘a configuration that assures high confidence, substan- =/
.tlated analytically and experimentally, Design ailds,
uch as scaled models, will be utilized where appropriat’

: Sl
Performance ?3 3
4 1, Performance characteristics will be
"established and will include operational effects
» such as tolerances on launch conditions, guldance, . i
"control, navigation accuracy, atmospheric variations,

' energy management techniques, engine performance, '’

.’;vetco‘%' _ y
: k E . . !
ii, Developmental wind tunnel testing will be

! condycted to provide data for design optimization
configuration propor-

-studies. Effects of vary1n§ !
tions’ and component size will be nvestiggted.th;oughq
rout the flight envelope. The McDg¢nnell Polysonic  ;i#
; and Hypersonic Impulse Tunnels, asd the Cornell /
. \pgutical Laboratory Hypersonic Shock Tunnel.will
11ized, Developmental wind tunnel testing: will:
utilize four wind tunnel models for support of the .
1> design optimization and sensitivity study for =
‘verification of the performance characteristics.
3 The results of these model tests will be used to
% finalize and validate .key items making possible -
i deglgn convergence of the aircraft configuration,

(8

= 1. A 2-% percent model will be tested thru
the Mach 0,6 to 6.0 range in the M.A,C. golysonic.i
wind tunnel, - Primary.gurpoqe‘ia'for‘con iguration '
. development -and - tradeoff atudy support. A total
siof three series.are planned totaling approximately .
FEL ‘ﬁ,ft.gﬁﬁ i o .

e




r}from Maeh 1%
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~

reent gcale medel will be tested
§§ 0 p1us in he M.kio
Q

impulse tunn mary purpose is for per ermanea,

¥y development and verification, A tetal of two aericl'?
ixs1 are ‘planned totaling approximately 150 hours, ;

II1I. A 2 percent soale modol will be tested

:‘from Mach 10 to 20 plus in the Cornell hypersoniovrx

% wind tunnel. The primary purpose of these tests -
will be to obtain stability and control and aero-'
dynamic performance data. A total of two series.
.are planned totaling approximately 200 hours.

i Design Sensitivity

Design sensitivities will be defined to effect

5l ‘the best compromises considering all pertinent
4. factors., The effect of desi%n variables and/or
:‘constraints such as volumetr

c efficiency aircraft - -
leng th glide weight, launch weight specific impuleeg q
and 1 e insertion conditions ili be determined .:-i:.[
so tRhat the full impact of differenb Tequirements .. :i;
can accurately assessed, The type of research

and ddvelopment program proposed provides those

design sensitivitg actors, including much hard - .
core test data, that are vital to establishing the - "if
‘best size and configuration for ISINGLASS. These

desigg sensitivities will include all factors »
necessary for a practical, high assurance evaluation

‘ of prime design variablee, including such items as
w.range, altitude, manned versus unmanned optimization,
manned with unmanned option, payload, wing sweep, ' - :
ahape, weight and maneuverability. ’ '

ngdigg Chargctggigtic

i, Landing capability and characteristics will |

.be defined, . The development of the best piloting .
: ‘will be a primary objective of this E

+. +Key parameters will be varied to develop :

doaign‘and porformanoe oonoieivity relationahips.f .
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. ii, Ladding eonitguraﬁton ad:odgﬁamie e¢harac~
oy teristies will be ehtained in the MaDonnell lews
¢ speed wind tunnel. Configuration variables, such et
fk as base geometry, landing gear, canopy, speed brakes, :.°:
vi. and controls, will be evaluated. Primary resources == T
to be”emgloyed in this activity are wind tunnel models.
and eimulators for pilot evaluation. The initial 1
corporate-sponsored activity using a 7-% percent
scale model of ISINGLASS would be continued. The
M.A.C, low speed tunnel will again be used for
‘development and verification tests for landing
'capabilitg. Two series of tests totaling approx-
‘imately 350 hours are planned. : In conjunction with
this work, an analog flight simulator program will
.be' conducted to evaluate all dynamic aspects of the:
‘landing characteristics and performance. O

~farrier Aircraft : S
: ©Carrier ailrcraft selection will be validated i
by detailed analysis of availability, extent of
required modifications (wing beef-up, additions of
eryqgenic fuel storage, etc,) operational characs
A eurgﬁlcs and performance. ' Lo

34, Carrier aircraft-Model 192 performance

ik fl i
"'ﬁﬁﬁinclgdinf flow field effects during cruise and :
launch will be determined, Appropriate analyses . .}
for a variety of speed and attitude conditions will:::
" be performed to obtain the complete performance - -
- envelope, Aikey resource for the development and :
verification of the performance of the carrier/
"ISINGLASS combination will be a 4 percent scale
model to be tested throughout the subsonic speed
range. These tests will include the combined con- i
figuration for performance and stability and control;¥:
verification and will include proximity tests to ‘
establish the launch characteristics.  External
‘tanks or other appendages will be included on the g
carrier if required for proper simulation, A total '+
of two series totaling approximately 250 hours - -
213.7 .are planned, This continues the ISINGLASS/B-52 _
4$Y: . testing that has been accomplished in the M.,A.C. low
.~ speed wigg‘tunnel utlliltng the 7-% percent scale
‘model,: This existing model will be used as agp;o- >
priate for: further test. davelopment and verif CAtioi,

Y\ Wiz, MANDLE VIA BYEMAN'

)

e
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ISINGLASS
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of the carrier/ISINGLASS performance and launch
aharaocteristios, '

i+ 11, Launch techniques will be developed and %::
substantiated, Various launch conditions (:xeed s
. altitude, load factor, fuel loading, etc.) 11 be’

investigated, - -

. . Photographic ferggrmagcg

" Pechnical suitability of all aspects of the
;. sensor installation will ge substantiated. This .}
will include analytical and test effort as well as -
supporting effort by appropriate consultants.

“41,  Wind tunnel testing will be conducted to S b
develop the window cavity concept and optimlze the ~ ' |
cag%gy design. Geometric details will be varied to :}-
optimize cavity and window environment, Testing'GIII“jP~
‘'determine the effects of Mach number, Reynolds number, .
..angle of attack, boundary layer transition, cavi.t:‘y:‘a
¢ lenggh-to-depth ratio, and forward .and aft ramp shapes,;
% .Test facilities will {nclude the Cornell Aeronautical ;-
Labg;atory. . :
-+ "A 10 percent scale model of the ISINGLASS :
forward fuselage will be used for wind tunnel .
. development, Testing will be conducted from Mach .
10_to 20 plus, ' Temperature distributions and levels
; will be established and configuration variations will
:be utilized to optimize the environment and design, ::
% In addition to the wind tunnel testing, thermal
A" testing of components in the M.A,.C, laboratory will

f;be conducted, . Co

i b

hy

y 1i. Backup development testing of an active
.. windew cooling system will be experimentally

" conducted, ' Wall cooling, edge cooling, and cavity
+ boundary layer cooling by coolant gas injection are -
~avallable techniques for the control and minimization
-.of thermal gradients. Provisions will be included .
~in the 10 percent scale model, used for the activity
~described in the paragraph above, for an active g
.‘cooling system, If early testing and/or analx:lcal.;»l
‘seffort indicate that the active system would be = .
required,. appropriate model testing will:bemcariductad,
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- 1ii, Boundary layer effects on photographic r
- aguity will be datermined by wind tunnel tests |
,utilizing an appropriate scale model, Test details |
~and 'instrumentation requirements and design will S
.be finalized by collaboration with a qualified sensor *
-supplier, The Mach test range and similitude reguit.d'
‘"indicates that several facilities may be employed

|l
f
[;" b

Structural Elements | i

i. Mechanical properties of the roll diffusion
"bonded type primary structure will be demonstrated .:
by numerous specimen tests at room and elevated .
temperatures, ' Variables will include basic core -
.shapes, various types of panel joints, attachments,

-and repairs, and an appropriate variety of fabri-, -
‘cation techniques. Many test specimens will be |
utilized in this program. Swmall samples (dimensions
.of - spveral 1nchesg 11 be used for bending, shear; .
‘compression and tension strength capability tests,’
jLarggr_panels (dimensions up to several feet) wi}Lg

'

—

‘be yped for substantiation of design strength
» 311 ablea . .

. A 180 gallon tank constructed of roll bond
‘titanium will also be used for structural tests.
This tank has been constructed by M.A,C. as a part.
“of the ISINGLASS corporate sponsored activity to
date. The tank dimensions are approximately 4 feet
by 3 feet by 3 feet., This tank is of double bubble
‘_confifuration and includes a longitudinal shear
web divider and end bulkheads, Access is provided
‘for installing various cryogenic insulations, '
;insgection, and for repair, In addition to eval-"
‘uation of structural capability, cryogenic system °
.tests including evaluation of dynamic effects will -
be performed, The M.A,.C, altitude chamber facil-
ities will be used for part of these tests,

ir.-lls  Extérnal shingle design, producibility, -
and. performance will be aubstantiated. Testing in

will be performed, - Shingle development will utilize
oth’ small specimens (about 6 inches square) and ... .

'HANDLE VIA' BYRMAN ™,

the design environment (elevated temperatures, etc.),’ . %
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gullls‘ealgﬁahinglee néabogg 2;4. énchig u:guai:%é' giny
evela 8 Wans ue s R F
-and titanium gg be evaiu%taa : Variagiea.eq be
-agsessed will include: type of core, face plate
bonding, attachment inserts, sealing~ oxidation .
¥.'resistant coating, attachment, and _igh ewissivity.
‘coatings. : _ S ol
: Approximately ten full scale shingles fabri-'
cated in accordance with the selected design and =
‘material will be tested to verify and demonstrate i
‘the design, ~ Variation in design and testing will.
.verify attachment designs, curved as well as flat .
.shingles, strength characteristics, reusability, B * "
»11fe papabilitz and emissivity, Test facilities °
‘will include the M,A.C., thermal and altitude
“laboratories, R ,

) . .
- Approximately ten full scale columbium
fleaéing edge specimens will be provided duplicating
‘the' radius and support method to be used, Testing
‘under load at room and elevated teTperatures will o
verify strength properties, installation technique . ;
‘and ‘}1fe characteristics, Reusability and operational; ..
‘lifgfime test will include cyclic thermal loading, i,
-The ‘M.A.C. plasma jet facility will be used during . :
-thig; test progranm, This program will also include
»several columbium panel specimens configured for '
nose transition and control surfaces to substantiate -
i their suitability in the structural and thermal

i.design envirenment, ' ’

*  An appropriate number of tests specimens for
.development and life demonstration of the main landing.
‘gear skid will be constructed, ' o ;

" . The nose cap will be.develoged utilizing previous.
ASSET laboratory and flight results, Element tests | *
to demonstrate capability and acceptability to thermal
shock and .oxidation resistance will determine optimum
choice of material and design, Two full scale nose|
‘caps will be utilized in the M,A.C. plasma jet
facility to: demonstrate design acceptability and .

’! X -,
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. Anglytical and test substantiation of rafure
~i.. bishment requirements will be perfermed, Significant '
v fall out from this will include maintenance require- ii;:

' ments, turn-around time, and operational cost factors.:

3. Ismglgzz_kmmmm . $1,660,000 '
i

. . The technology demonstration program will consist’

fprimarilzeof component construction and testing of

-0e) ey elements of the Model 192 concept to sub-

1§:ant;ate»and demonstrate a high confidence technology -

base, . .- : : Ce - -
Ik |

Structure

© ., A full scale section, aﬁproximately 13 feet in
-lenggh, including an 8 foot long section of the LOX
tank and the LOX/LH2 tank bulkhead, will be desiﬁned.)
.Carrjer pylon attach points for concentrated loa v
. inpugs will be included, The dimensions at the aft
end pf the specimen will be approximately 15 feet
wide®and 11 feet high and will taper to dimensions J
of approximately 10 feet wide and 8 feet high at the ,°
- forward end of the specimen, Subsequent manufacture
; and utilization of this full-scale article in a
-follow on program will provide demonstrated assurance .’
,of all significant structural characteristics including. ..,
fabricability. This assurance is provided for the ' . .
}design of each element as well as for the assembled
'aircraft, This will permit evaluation and verification
of the strength properties of the basic structure, = .i
., propellant storage, precise weights, weight factors, ..’
:manufacturing techniques, and quality and costs of - '
itooling, fabrication and assembly, This will also.
., verify and demonstrate succeasful transition from "
;element construction to full scale ISINGLASS hardware.';:

ALY b,  Heat Protection \

_ i. Thermal design cmjiteria will be further + . *
analyzed by conducting wind tunnel tests to establigh..
‘ ntitative. heating rates and temperature levels, -

rimary .vesources provided here are two wind tunnel
odel One..is le model to be uti-

y N P - e 8§ ’
HANDLE VIA‘BYEMAN-v+:~4::

¢
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!
" 1ized in establishing the thermal suitability of the
eonfiguration, This ineludes the gualitative héat
patterns on the vehicle plus quantitative ewvaluations
of the configuration including hot spots or other
¥:'Uhique areas. The second is a 5 percent scale model
i, for the determination of actual temperature levels .
. throughout the speed range for verifications of design }
environment, This is necessary because of the signif-
icant impact of design environment on weight, performance,
and cost, It 1s planned to use at least the M,A,C. e
hypersonic tunnel for heating pattern tests and the -
Cornell tunnel for the quantitative test program, A . ::°
houts~ -

total of three series totaling approximately 200
“are planned, - \ o

. 1i. The performance characteristics and effi-
ciency of the insulation, water-wick, structural , = .
arrgngement including the effect of heat shorts, will  .°
:'be demonstrated by testing a sample composite structural '
" panel, These tests will also confirm the performance -
- of the wicking material and coolant distribution and

it

“servicing system, ..

i

it Approximately six full scale composite structural’
panels will be utilized. They will provide a repre- ° -
sentative section of the aircraft several feet square
with the propellant tank liner, basic structure, K

-'water wick, passive. insulation, and the outer radiative :’
+." shingle incorporated, Lbadinf tests in compression, .U
shear, torsion, and bending will be applied, Thermal

- test to verify stability, shock capability, cyclic
life T'mits and mission spectrum loadings, for life
verif. cation will be conducted., Attachment integrit- .
will be demonstrated using flight environments, The
thermal isolation characteristics will be verified by -
. tests including repeated exposure to design environment,

.
.y

Cos . Water wicking development will include a large
iREnsrde structural panel with the water distribution system

nanars incorporated to verify the performance of the water
blanket system., Dynamic properties of the system
(vibration and accelerated loads) will be established
These tests will include testing in the M.A.C, lab-
oratory, - Further demonstration of the performance ‘i '
of this system will be furnished by test results from .
the full scale fuselage test-section., - yw .70 201207

. HANDLE VIA BYEMAN
‘GONTROL SYSTEM .
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144, Phystical Eroporeicu and thermal go::ormancc" e
of internal insulation will be established by testing.;:! -
# promising materials as insulators for the high temper-:/' .
atyre structure and cryogenic tanks, This work v
"y, represents the selection and experimental evaluation
. of jcandidate materials for passive insulation appli- !

* catilon, Samples will be tested to establish thermal.!:

. performance, com{étibility ease of handling, duras
" bility,producibility and 1{fe characteristics. The ./
"~ " begt materials derived from the element tests will be::,:
utilized in the larger composite test articlea..'gf 5

ti.
' [

c. Manufacturing S
: Evalpation of promising structural fabrication .
» concepts will be contimyed to develop the best manufac=
}puriﬁg methods for the selected materials.  This will |

include fabrication, of panels with various geometric :
configuration and attachment details, Welding and styress ' ™
relieving methods will be evaluated. Non-destructive . . .
inspection and quality control techniques will be developed,.®
These activities and data will establish a solid basis .. i
s for opti?izing manufacturing time and cost parameters,::

itk
e

tﬁd. C;xoge+1gg< . .

. The performance of the cryogenic systems will be
demonstrated., This 'will include testing to confirm .
:boll-off rates, stratification, transfer-rates, and
“ullage. Propeilant dynamics will be determined by .
appropriate scale model tests. Results will define those -
key characteristics necessary for best tankage design. -

While available analytical techniques are 3u1te
vh. advanced and in some respects well substantiated, a
wwirveignificant amournit of experimental cryogenic work is
'.splanned to identify items and considerations pertinent ,
to ISINGLASS, including verification of materials selected .
and_fabrication techniques, The 180 gallon, double bubble
diffusion bonded test tank will be utilized for numerous ..
- propélldnt transfer and storage tests with a wide spectrum,
of environmental design conditions imposed. - Many typical..:
lines .and 'components will be evaluated. - o

l’l:% §

+

i 5 Y :i‘d:-\‘o"y';-.nlf:;,'
HANDLE VIAMBYEMAN: .. &%
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A small scale tankage model duplieating the internal "
eeemeﬁfy and veéume iaﬁgtsuei of :s:neuﬁu +i1 be wada -
£o eonduct verifiecation tests of prepellant veluwmea and = -

attitude sensitivity plus quantitative testing for estab- - ’:.
lishing dynamic load effects with various propellant levels..'

‘l‘o muqd d nXx

; A primary objective will be to develop a high: ‘
‘eonfidence base for cost and schedule performance. These.:
analyses Vill utilize the results of the element inves-
tigations conducted in the previously delineated tasks
and will use prior McDonnell experience in the design, -

development and production of advanced ailrcraft and .. -
spacecraft systems, ramjet and boost-glide vehicles, = =
Particular attention will be applied to systems involving

t
o
T

" Engineering Cost Factors

. Technical and cost data generated during this = .7*
;program will provide a base for evaluating engineering '/
‘design and development cost, Trade-off studies will ;...
be used to optimize development solutions, s

[}

ib. Manufacturing Cost Factoxs

! Experience derived from construction of repre- i
sentative panels and test sections will provide data ;
for developing manufacturing cost factors and refining
program estimates, Comparative cost criteria will be:
used to select the most effective manufacturing .
wethods and best materials, = = = = »

t ost

i . Initial cdét estimates for the~complete system' :
. will be progressively refined as the system design. '.
—and operational requirements are defined. These - '

X i
LI

%

gﬁg;éfi&ems is 1nciudadiingthe_costé ':f“é:fﬁ

thqig? jlous paragraph

)
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ﬁ*estiméteS‘will be frequently revised to maintain an
: up=to, :&te program cost picture, :

:Estimates'based on historical and statisticali '

"data will be cross checked with detailed staffing : .
and material requirements developed during this . .

{?;d.ﬂf§ghgdng Analysis

. A master program schedule for the flight vehicle '
rand supporting systems will be refined and updated as
‘results of this research and development program ’
"become available, to a level of detail and definition :

. that gives high confidence of achievin% the major
e

“program milestones, Subsidiary schedules will be .
wmaintained for major subsystems. Analysis of detail .
.8chedules will encompass outside development and
- production of both CFE and GFE subsystems, Coordi-’
nation meetings will be conducted by McDonnell as %
.-Pros;am Manafex and will provide necessary interchange:
of gta pertinent to the detailed elements of the
schedule so as to assure that all significant effects:
are included in the overall planning, ek
¢ : it
n c t .

... Pro ‘éss and results of program effort will be
esented in concise form at frequent intervals as shown |
‘;?g chedule, Reviews and documentation will consist

+

l-aBi-monthly proigam reviews at McDohneii in ',i

which all si icant milestone accomplishments i1
and program decision elements will be presented,
it These will be supplemented with informal reviews:
1.0of all program activities, .y . = '
iﬂjfinglgyumma y tzg: dontaining all .
ogram;accomplis ST

£
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Operations Plan o A
2. " Targeting Analysis - Scenarto I.
3, Targeting Analysis-- Scenartb“II
4, Targeting Camputer Program '
i Survivability <ok fr“'f}
',*,Systems Evaluation - ‘

1. Lﬁft/Drag Ratlo Established
- Flying Qualities Establtshed
Fl; ht Envelope Established

L ]

1 T'Wbi ht Sensitivities
= Pergormance Sensitivities
. Sensor, Engine, and Equipment
E'Instali Verifie

_Vehicle Size and Shape Defi.ned
Landing Characteristics '

,;;}l""" E
o V:Lsibility Techniques Defi.ned

'Landing Techniques Establllho

;Performance Summa
'“Tbchg;gues

. "‘"‘NR_O‘M

L ttnchment to
IBYE-2100-66
K

Operatlonal Parformanco Eltabiinhndﬁ'

Low Speed Lift/Drag Ratio Eataﬁltlhad'
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-Qf ,E,Cooling System Analysis :
‘2.’ Boundary Layer and Shock Flow Field
" Characteristics Defined

3. : Cooling System Performance Verified
. 4,. Boundary Layer Effects Determined
- ;»Window Cavity Configuration Defined

|

ﬁﬁqgefnrbishment o g' , -.«f
.11 - Initial Maintenance Reqpirement
. Defined .
. Refurbishment Quantities Defined
Ma&irial Replacemenr Scheduie ’
Establiehed :

Producibility Studiee Complete
f Structural Section Engineering Complete

J’Initial Water Wick Efficiency Teet
“* Initial Cryogenic Insulation g
§ Efficiencz Test -

j3. ‘Water Wick/Structural Element Developmen

S " Test
4 " External Heat Transfer Rates Defined

Ex:ernal Temperature Levels Defined f;??
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* 3, Repair Fabrication Techniques Verifiﬂdi
' &, ~ Shingle Fabrication Techniques Verified

e
[N o
B

C_ryoéeni.cs :

'~ 1, Initial Volume and Ull.age Analysis .6
Initial Insulation Qualities Defined ' i:*
Initial Cryo, System.Helium Press,:

Trans, Tests -~ ' ;; o
Cost Factors. i hitil

ey e
R S L S
'2!.’!‘.',;' F KAy,
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L. LS 3

Intefngl:Turgglence ' $118,000

%+ . Tests and andlysis will be conducted to £

‘ evaluate the effects of the internal turbulence '
.generated by the heated window. In conjunction
with the window tests below, this will allow
‘reasonable balance in window design between 3
degradation from window distortions and degradation-

1

.from internal turbulence,

i d3’¢Crad1ent Tests and Boundar | i
,Laye ‘ects $32,000

X, These tests will evaluate the degrading effects i
of window gradient and weans of reduction of this ..
4 degradat§on, using wind tunnel data for evaluation
“of heat flux distribution, Current estimates are
.fhat the:window will be the limiting factor on ground
‘resolutign, In conjunction with M.A.C,, the effects:
:of the boundary layer on optical performance will be
iy evaluated, Current estimates of boundary layer .
W affects, consldered negligible, are based on extra-
-polations of existing data at.relatively low speeds
vv.and altitudes, S ' o : :

,5,Thé:ébove'ﬁﬁxée'effofthi

fcan.best; mer, who have done

k,-and.arve:leaders in:

ks
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FOP-SEGRET

WAMEREMEN

Pebruary 28, 1066

MEMORANDUM FOR DR. FLAX
SUBJECT: ISINGLASS |

1. Atisched as Tab A is a detailed memerandum and attachments from
Mr. Sheldon, submitied "pursusnt to your request,” propesing a nine-
mawmmmuu.umuu.swum The pro- .
posed effort covers a gamut of areas -~ giudies, technology demenstra-
tions, wind-tunnel tests, system design, ste, Iumut at this point,
ﬂmmmnmummmmmauum

tt‘#‘*.“

NRO Approved For Release

3. As you know, the discussion of a follow-on manned aerospace
reconnaissance system hag been going on for some time. Over the past
6-8 monthx, the NRO Siaff has sponsored several studies on sliernative
Wmtoawulhdquukmﬂm flexible recee syatam,

- Ferhaps, uuekmmdmmunmmmma
other might be helpful to you. rmummma
parsgraphs 3 through 9, which follow,

- 8. In esrly 1968, Genaral Ledford's initial brisfing to Dr, ncunun
on the ISINGLASS proposal prompted many comments and

{I'sh B). Dr. mmwmmmmmuamm
plan which would:

(=) cm.aommommudwmm(wm
satellites) for the quick-reaciion, single-pass mission.

) mmmunmwm»mbymwm.
() mmmmhmm
(@) mmmmumuummmmm

separable beosters,

OXC“T/‘I'AGBNRD

paadl i VNN Ll
Coniral System U aviaia S -/ %
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L) Pz:dmhmom‘wmdmm
»-pﬁ'dmmuom Aftay such & ¢ isom,
mﬁa&:«umnmmmummmd

"uo:a l;uch 1, 1968, (le 2 &wﬂ?mm“

caly oo seasidered. ‘mmum«murm
uwmmﬂmm ummmmmm

l._enuanhlﬂ mummmumm
, , ¢ seoparation)

x> mmn,mn,mum d to Dr. MoMilian's
mmsmm P by the mole source
- salsstisn of MAC and « MolMillan's methed of validating
wmmm a\mmweuemu

me ote, , quentions was provided.
eomns of the muuned versus wamamned concapt is stiached a5 Tab F),
' sintement soncerning the agreament far high resolution wide swath
 width snd the attractivenses of the boost glide vehisle in
satisfying ¢ ﬂwm&nwwm lm(puﬂum

OXCART/TAGBOABD !.
ISING LASS

tadtle via RYEMAN

B ks
et Boame e L
Contrsl Sustem T
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7. On Beptember 18, m‘uemuusmuuumtmm
on ISINGLASS in 8 memorandum for the record (Tab M), nomw
thats

¥o intelligence or eparational requirement existed agaiust which
n&mmu ::wemm

(b) Mo smalysis hed besn made of the system concept.

(6) The valnerability as mmm«bycummm--
simple defense efforts could BDIGLA

(d) Costs were questionshle. m' experience indicsted that
they will be mush higher,

Based mainly on these conclusions, Dr, MeMilian refused to fund
IBDIGLASS in the FY-67 budget,

8. In anticipation of & pessible requirement for & single pass,
quiok resction mission, mumwummumm
studies whish have been summarised for you ia previous memorands,
Theae incinded s Maeh 4.0 ramjet study by Marquardt and an air-

reconnaisgance sstellite and & ground or air-launched boost-
glide vohisle by AFNC. In-house studios wore alse made to define
"wmm:'mmmnmw%w 13:!.1
matrix mmumﬂm wehie
ey studies, plus those from ISINGLANE and TAGBOARD, is provided as

E

10, I weuid forecast that sheuld Mr. Shelden’s prapesal for s
$5. 8 millisg R&D program be approved, it weuld be by s

OXCART/TAGBOARD
umuu

Hansis via BYEHIAN
Bontml System
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“request ts alse fund PEW's high-pressure LOX-Hydrogen engine,
~ Previcusly, $§9,9 million was requested for initial work by PkW,

1L mxwtmmmwmdm"rmt"

) My, fiholdon, or the context in which it was presented, I am hard-
pressed to recommend & specifie course of action with regard to Teb A,
wm,m Uka to discuss this subject with you at yeur

James T, Bewart
_ Brigadier Gensrsl, USAF

Directer
HRO Btaft

-8

g.ﬁ

Handio via BYEMAN
Contrel System
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22 Noveraiber 5.6

- W .NDTM FOR DIRECTOR OF RECONNAISSANCE, C:sa
DEPUTY FOR SATELLITE OPERATIONS, WxC S3TAF”

o= ST ITUNGLASS kus Cost Effectiveness Study

..& attacned ground rules for an ISINGLASS it E;-w“ e

. Study, which were developed in conjunction with your re;,“,_.. »_ve..., i
v .roved by the DNRO. In approving them, Dr. Flax provicc. (. following
Lore. guidanee:

.. Only the results of the ztucy should be made ava..c. ¢ to the
Wieoownell Airceraft Corporation; the actual ziely should not be Jorwic ued to

MAC.
2, .'2e final analysis of the study rs:zults will be done by ...« NRC.
3. “ie results of the cost cifectivenees study should not be consirizd
IPOVE. O d1sapprova1 of eitker prozram,
b}63+ -{b)(6) , ig the NRO

T renrescutziive for the coordinatic: of the study. All satellite siudy resulis

g . .ade cveilable to MAC (via T L) tho ,ughw He wi.l

! . .. .uasikle Tex liaigon between the NRO Staff and CIA/MAC. Piczse call .-
. . -y sz3iziance you may require.

oL JTIC
z Zy .. -~ Dir .. Reconn, CIA [s]
? JY 2 - S8-. '

Jy 23 - SS-.-<"'—'««‘««‘ JAMES T. STEWART

o gSF: Major General, USAF
' Director
}O“{&\ws nt
'd sivcLAsS [ oY E-52847-66
JERAN/TALENT KEYHOLE FOP-SEARET— w3 o B o
Co“'ﬂot SYSTEM JOINTLY EXCLUDED FROM AUTOMATIC REGRADING PAGE 1 or 1 PAGES

DOD DIRECTIVE $200.10 DOES NOT APPLY




NRO APPROVED FOR RELEASE 23 JUNE 2010

+

HANOLE VIA

iLenT-kevHOLE/ BVEMAN

CONTROL SYSTEM

ISINGLASSM Jointly

' NRO Approved For Release

! GROUND RULES

Aircraft vs, Satellite Cost/Effectiveness Study

1. The Director of Reconnaissance, CIA, is responsible for
the management of the ISINGLASS study.

2., The Deputy for Satellite Operations RO Staff, is
responsible for the management of the study.

3. The present satellite target deck (303 deck) will be used.
Only those targets in the Sino-~Soviet territories will apply.
Any target in the deck which does not have an assigned CCCR
number will be eliminated from the study. The study will
simulate one calendar year of operation.

| 4. For those targets-having repetitive coverage requirements,
Lne following time factors will apply:

| a. Successful coverage must occur in the specified
- swlendar time period, and

b. the successive coverage must be accomplished in the
-.-<t ¢alendar time period according to the following time

soaedules:
CCCR Requirement Time Intervzl
1, Semi-annual Min., 4 months - Max. 9 months
2. Quarterly Min. 2 months - Max. 4 months
3. Bi-monthly Min, 1 month - Max. 3 months
4, Monthly Min, 15 days -~ Max, 45 days

™Me following example illustrates the procedure to be used:

", is a target in a CCCR category having = 60 day (two
cw.endar months) repetitive requirement. If target "A"
weoe used on 1 January to satisfy the Jarn./Feu CCCR, thea
s7ause of the calendar requirement it can 20t be used
sawa nefore 1 March, Because of the 90 day min/max time
:uwtcement, it cannot be used after 30 March to satisfy
warch/April CCCR,
YE-52830/66

TR

ISINGLASS ‘
HANDLE ViA conmono BYE=D2850-56
SEITAN A

CONTROL SYSTEM EXCLUDED FROM AUTOMATIC REGRADING
00D OIRECTIVE $200,10 DOES NOT APPLY
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Thus, unless Target "A" is acquired successfully in March,
it cannot be used until the May/June CCCR 60 days pericd.

The other limiting case is when Target "A" is successfully
acquired and used 29 February for the Jan/Feb CCCR, then min/max
time requirement permits Target "A" again to be used for the
March/April CCCR time period if it is successfully acquired only
during April due to the min, time of 30 days.

5. Target coverage will be in stereo., SAFSS-4 will make a second

study to determine the number of satellites required to accomplish

the USIB target requirements giving due consideration to the stated
mix of stereo and mono coverage,

6. Roll degradations will be accepted in both studies up to +

45°, The total diameter of the target must be within the film
frame and the photography made at or above 80 sun angle.

7. During the study, the following special requests will be in-
corporated into the year's coverage:

a. Tyura Tam - two requests

5. Lop Nor - one request

c. Severodvinsk - one request

d. Muiti-target coverage of SEA-one request

These special requests will be given a Priority 1
rating for scoring purposes. The special requests
%111 be placed in dated enveiopes to be opened at
the appropriate times duriang the study.

8. For the aircraft,missions will be planned for the entire year
based on ¢limatology. This planning will result in the average
number oI ;.issions that will be flown each month for the entire
yez:. The maximum number of flights each month and the minimum
tive nterval between successive flights will be based on system
lititaticus, The target coverage and available weathe:r will dic-
ta. - “he rumber of flights during each month, not to exceed the
max.:.—uam, The minimum threshold for efficient target coilection
per ..igl'. will be based on the actual weather in the vears 1957

conmor o BYE-52830-66
coPyY, 3- OF 5 COPIES
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to 1960, When the forecast weather is such that a number of targets
collected per flight will exceed the threshold, as obtained above,
the mission will declared as "On' for a T-minus 24 hour posture.

The forecast weather for the next 24 hours will be used to decide

on the actual launch day and time. Missions may be cancelled or
recalled up to the time of aircraft launch. A factor of one day

for film processing and readout will be applied to any flight

flown before this data can be used for planning purposes for sub-
sequent operations,

9. For the satellite, missions will be planned individually, and
based on climatology. Missions will be of 16 days duration with

2 recovery vehicles, A factor of four days for film processing

and readout will be applied to any recovered vehicle before this
data can be used for planning purposes for subsequent operations,
Film quantity will not be considered a limiting factor. All satel~
lite hardware limitations will be observed. The maximum launch

rate to be used is one launch each 14 days not to exceec 14 launches
during the year of operations,

10, The target weather, to be used by both the aircraft and the
sateliite ror all missions, will be the 1962 actual weather as
provided »y the Air Weather Service. AWS will provide this weather
data in both "fine grid" and weather conditions at individual tar-
gets. The weather data will be expressed in percent clear-sky
conditions from 00% to 99%.

1.. The weather percent clear-sky numbers will be used as the
prokability of acquiring photography that will satisfy CCCR needs,
Thnils number willi be used as the Monte Carlo input to decide whether
or it satrisfactory photography has been obtained.

iZ2. Reliabiiity factors of 80% for satellites and 95% for aircraft
will be used. These factors will be applied to the number of mis-
sions flown during the study to obtain the number of missions re-
Gguired for such coverage, rather than random failures during the
stady tc produce the reliability rates,

12, Cost figures for both aircraft and satellite systems will
1*c—z computed as one-fourth of the development costs plus 1 year
< vaM and delivery of the film to the processing facility,

(3

© conns_BYB-52630-66
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14, All satellite study results will be forwarded to MAC, MAC
will make the cost/effectiveness comparisons.

i ' 15. Satellite and aircraft system effectiveness will be evaluated:
. against the following criteria:

A. VWeighted target values based on the COMOR Working
Group priority structure,

B. The percent of the specified CCCR category coverage
actually accomplished weighted against the above
priority structure,.

C. The percent of- the specified CCCR coverage actually
accomplished in each category.

Ai.ernative evaluation criteria will be established, as appro-
priace, during the course of the study,

oo o, BYE-52830-66
"WErAn e ISING PAD QoAmeES =
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MEMORANDUM FOR MR, VANCE
MR. HELMS
DR. HORNIG

SUBJECT: ISINGLASS

On September 7, 1966, I visited the McDonnell plant to feview in detail
their proposal for development work on the ISINGLASS concept. Their pre-~
sentations and the discussions indicated a high qué.lity technical effort across
the spectrum of technology relevaﬁt to this concept. It should be recognized,

- however, that the DOD and NASA have under way technology programs span-
ning the same fields, although not so specifically pointed to this single con -
figuration of flight vehicle and single class of flight trajectories.

The McDonnell work in the areas of technology pertinent to ISINGLASS
seems to stem from their participation in.earlier Air Force programs related
to the DYNASOAR program. McDonnell was the contractor on the ASSET
Program -~ a $40 million scale-model flight test effort in support of DYNA-
SOAR structural and aerothermodynamic technology. This technology has. |
been advanced considerably since the inception of the DYNASOAR Project, and

the hypersonic lift-to-drag ratio specifically has been advanced from 1, 8 in

el via BVE) ECRET
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DYNASOAR to values of 3, both at McDonnell and -at Lockheed (under an Air -

Force White Contract). The results of on-going Air Force technology progfam's '

have generally been made available to the aerospace industry except ’wljl.ere S

contractor proérietary information was involved.

Therefore, it is apparent that the McDonnell efforts cannot be considered.'j

in isolation where technology is concerned. Thé specific vehicle design and (.
| mission analysis studies, on the other hand, are unique since no other con- o
tractor has focused major attention on this particular mission and this particu-
lar class of flight trajectories.

In addition to technological factors, I also reviewed the McDonnell cost-
effectiveness studies and the vulnerability analyses which compared ISINGLASS
with satellite systems. The cost effectiveness studies were being conducted
in accordance with ground rules which did not correspond to current satellite
operations." The NRO Staff has since worked with the CIA to set up ground
rules for a cost effectiveness model which could be used by McDonnell to com-
pare the ISINGLASS with curre'nt‘and planned satellite systems. With respect
to the vulnerability analysis, anti-satellite (or anti-ISINGLASS) technology
comparable to that proposed for Air Force Systeni 922, particularly the employ~
ment of IR homing, ﬁas not being considered in the postulation of defensive
weapons systems. Full system netting had also not been considered. Although

- there is no firm intelligence information which would indicate that the Soviet

Handle via BYERAN | —i0 t
~ Control System |




NRO APPROVED FOR RELEASE 23 JUNE 2010

ISINGLASS

TOP-SEERET
NRO Approved For Release

Union plans to deploy such an advanced system,‘ it is certainly within the
realm of technological possibility in the time period when ISINGLASS could
be available. It was my suggestion that a more balanced vulnerability as-
sessment be made including the consideration of .advanced defensive systems.

Since the high-pressure liquid hydrogen-liquid oxygen engine is an essential
feature of the proposed ISINGLASS vehicle, it should be noted that this effort
is being funded as an advanced development Ey the DOD and NASA for possible
application, not only to manned vehicles such as ISINGLASS, but also to un-
manned vehicles, recoverable boosters and upper stages of launch vehicles.
The time scale of this development is such that a flight-rated engine for an |
ISINGLASS-type vehicle would not be available before 1971 at the earliest and
achievement of this date would require a large increase in effort on the engine
program no later than a year from now.

As a result of activities in various DOD and NASA programs, there are at
least three qualified contractors other fhan McDonnell who could undertake the
development of a vehicle such as ISINGLASS. They are Boeing, Lockheed,
and Martin-Marietta. The advantage which McDonnell has had lies mainly in
the concentration of their efforts on this one specific vehicle dgsign and in the
contact they have had with the user, which has enabled them to better under-

stand the requirements. However, I feel that if a decision were made to proceed

Lapello oin DYTAR &
b iis BVLRAN

Gontrsi System
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with a full-scale development, and depending upon the degree to which final
requirements might accord with those now being st;xdie):d by McDonnell, it
would probably be in the best interests of the Government to avail itself of
the advantages of competition.

At the present time, I believe that only Study and advanced technology ef-
forts on the ISINGLASS concept are warranted. Study effort should be directed
to the most significant areas for further evaluation of the concept. The tech-
nology efforts should be limited to those itgms having a critical bearing on
system feasibility, basic characteristics and cost. In addition, it is essential
to assure that technology efforts complement rather than duplicate the extensive
NASA and DOD technology programs in the same general areas.

Since many uncertainties and doubts exist with regard to the future of this
concept, it is essential that McDonnell be made fully aware that the program o
is still in the study phase, and will not necessarﬂ); lead to follow-on efforts
of any kind. In pérticular, i\/[cDonnell should be cautioned against the prematdre‘ '
build-up of a sizeable work force in anticipation of a full-scale development
program. In view of the objectives of the study and advanced téchnology effoft_ |
appropriate to this concept at this time, extensivé large .bscale s_tructuralvtes'ts

“and comprehensive detail design need not be initiated.

The recommended NRO funding for a twelve month program is as follows:

‘ " ne
Rardie via & 'A% 18/ A
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1) System effectiveness studies including mission analyses, cost-effectiveness
and participation in vulnerability analyses.
$ 650, 000
2) Advanced technology program centered on the unique and critical aspects
of this concept including additional wind tunnel tests, preliminary designs,
m#jor design trade-off studies, window, window cavity, and codling design and
testing, and selected structural and materials tests.
$1, 500, 000
Since there are comprehensive DOD and NASA programs in hypersonic
vehicle structures, materials and associated manufacturing processes, details

of the McDonnell plans for structural element fabrication and test, as part of

-the advanced technology effort, should be reviewed by the CIA prior to approval

to proceed. The NRO Staff will make available to the CIA details of the on-going
DOD and NASA programs so that complementarity may be assured.

Upon approval by the ExCom, this program will be funded from the approved

 FY-67 and FY-68 budgets for aircraft research.

Handla via oA ~FOP-QELRET—
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DEPARTMENT OF THE AIR FORCE
OFFICE OF THE ASSISTANT SECRETARY

MEMORANDUM

NRO Approved For Release  January 5, 1967

MEMORANDUM FOR DIRECTOR OF RECON-
NAISSANCE, CIA

Attached is a draft of my proposed memo-
randum to the ExCom on ISINGLASS. Your
comments and suggestions are solicited. If

possible, I would like to send an agreed-on

version to assure prompt approval.

W/%’
Alexander H. Flax
Director

National Reconnaissance
Office

Handlo via BYERAN oS
¥ cOPY.\....0F- 2 COPIES)
Control System ~ ¢0TY-—--07--£-COF1E |

oner el sarss BYER-52014267

.

]

T e

L



NRO APPROVED FOR RELEASE 23 JUNE 2010

- o~ v ‘ :
. - s AT B 2 R TNy
O UnaraGEDY SR T

CENTRAL INTELLIGENCE AGENCY

TLETRIEUTIOE

"WASHINGTON, D.C, 20505 SAYSS

HANDLE WIA BYEMAN o 4 WAR 967 st
CONTROL SYSTEM

NRO Approved For Release C o les

MEMORANDUM FOR: . Director, National Reconnaissance Office! ::s

SUBJECT: : Project ISINGLASS 'ﬁﬂ.nﬁl
‘ bser b
REFERENCE: BYE-52014-67 o | bp
| | |77
tse L1
| savsa l‘ \
1, This memorandum is to confirm our conversation of! P

advisable for this Agency to go any further on the ISINGLASS .

Project, It is our feeling that the Air PForce is presently -
better equipped to pursue an effort of this magnitude, If | Sa¥SL
at some future time it appears that this type of program

indeed has some merit, and you feel that our technical re-
sources would help to advance the art, we will be happy to | FF ..
take another look at it and provide assistance as needed,

PERDR

2, As you know, McDonald Aircraft Corporation and
Pratt and Whitney have put considerable effort into this 3 Lmi.
concept, They would like to be advised if any other Govern~=—
ment agency is interested in this program and, if so, would
like permission to discuss the program with the agency and
turn over the available technical data which they have

accumulated to date,
CARL E, nucmg @

‘ Director
CIA Reconnaissance Programs

BYE-0046-67
Copy No. B34
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MEMORANDUM FOR THE DIRECTOR OF RECONNAISSANCE PROGRAMS, CIA

\
1
\ ’x,,
> '/“

! -

SUBJECT: Project ISINGLASS

This is in response to your March 24, 1967 memorandum
to me which confirmed your previous suggestion that any fur-
ther effort on the ISINGLASS Project might best be undertaken
by the Air Force. Although there is no established Air Force
system requirement for a vehicle of this kind, there is a
broad overlapping area of technology R&D covering both the
vehicle and the engine,

In order to protect NRO security with regard to the origin
of the ISINGLASS Project, I have asked Colonel C, B. Saunders,
Director, NRO Program D, to serve as a focal point during the
transition of any of the ISINGLASS effort into the Air Force
technology program, He will assist the contractors in making
contact with the appropriate organizations in the Air Force
and will disseminate information derived from ISINGLASS in
appropriate form.

Gilfosin PPl

Alexander H, Flax

; . o ‘ .. o V[ -
S e oo\, WV
~ j_ i | & ., . \~ ; x‘;‘ " !
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MEMORANDUM FOR: Director, National Reconnaissance Office

SUBJECT : Proposed Boost Glide Device
REFERENCE : a. BYE-36169-65, Dated 6 March 1965
b. IS1-0040-65, Dated 8 March 1965.
1. I want to acknowledge your memorandum of 6 March and ‘' 4 ‘*j
mention that I too share your concern for a full analys1s of all aspects 4

of Project ISINGLASS.

2. As I understand your communication, we are in general
agreement that a requirement exists for high resolution wide swath
width photography and that the boost glide approach appears attractive
from both the launch/recovery and vulnerapility aspects., With this as
a point of departure, BYE-36169-65 then suggests that the first phase
of effort be devoted to competitive design studies of a manned integral
booster, manned second stage with disposable first stage, unmanned
integral booster, unmanned second stage with disposable first stage,
preliminary aerodynamic data regarding camera interface, and
recommend preferred designs by contractor and Program B to NRO
for review and approval.

3. A second phase would then address itself to detailed studies
by the responsive companies demonstrating the competence of their
respective preferred systems. The results of such preferred studies
would then be presented to a panel of competent authority for review
and determination of program orientation.

4. Following the second phase conclusions, it would appear we
would then engage in a third phase wherein we fund studies to
accomplish a program definition.
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5. My review of the briefing and support data furnished to us
by McDonnell Aircraft Corporation and Pratt & Whitney when
"coupled with our extensive evaluations of the requirement and
vulnerability considerations strongly suggested, and convinced me,
that McDonnell is prepared presently for the final step in Phase II,
’= i.e., a governmental review of the validity of their proposal. You
will note that we have in eiffect suggested in Reference b, that such
evaluation can be made in the immediate future. We also requested
} funding for feasibility studies to permit us to accomplish a Phase II1
: type program definition.

6. It was hoped that in the briefing given to you that we could
convey the above conclusions to you, We, in fact, attempted to show
why we had eliminated to our satisfaction, and hopefully yours, the
necessity for needless competition, We apparently failed to do so.
This does not mean that I believe we should turn our back on the
applicable knowledge gained from the DYNASOAR Program., Actually,
the contrary is true. I am convinced that such data is being integrated
into the program, Attachmentl reflects, in general terms, what we
consider as convincing evidence of the MAC superiority in this area.
As you can see from the chart, MAC is the only company with flight
experience in this regime. Because of the value of practical and current
technology in a program of this type, I am sure you will agree that
flight experience is essential in contractor selection.

7. There are other considerations that support my recommendation
that a competitive review be curtailed. To facilitate your examination
of my thinking I have set forth below the principal points:

a. A loss of momentum and a slippage in eventual
operation by as much as 18 months, The Reference a. a.pproach
requires a cessation of the work at McDonnell while Boeing and
Martin are brought up to speed; time for B‘oeing and Martin to
accomplish their program definition and submit proposals;
followed by the time for the conventional Government evaluation.

b. A significant loss of security, This consideration is
related to a sizeable increase in the number of people who must
be apprised of extremely sensitive intelligence objectives. It

-
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also results in the dilution of the sense of personal responsibility
to protect the ongoing program in addition to the security
problems associated with binding up the wounds of the loser.

c¢. The technology is perishable. An unnecessary delay,
possibly as much as 18 months, will directly reduce the
operational lifetime of the vehicle, Moreover, this employment
delay increases the risk of leakage of information on the system
specifications and the chances of countermeasure. This
compounding of hazards correspondingly reduces the total
intelligence effectiveness of the operations.

d. Increase in program costs. As implied above, with
the inherent delay and a subsequent larger involvernent of
contractor people in a DOD type program administration, we
will experience a significant increase in cost, occasioned by
the higher costs of conventionality and idle engineering time.

e. Level of activity at MAC. We need to recogrize that
McDonnell has voluntarily invested about $1, 500, 000 of
corporate funds in background development toward the
ISINGLASS solution, and is currently proceeding at the rate of
approximately $150, 000 per month, In connection with this, I
share the publicly stated DOD view that where private industry
has invested its own funds, the Government,and particularly this
Agency, should not be arbitrarily required to go to competitive
contractors to stimulate artificial state-of-the-art programs.

8. I recognize the responsibility you have for control of NRO
funds and comparison of alternative programs; however, I feel greater
weight should be given to the legislative umbrella, granted the Agency
for security reasons to protect intelligence sources and methods,
under which the Agency may conduct procurement. With legislative
approbation we can proceed on a directed procurement basis where
it materially facilitates accomplishing an intelligence objective rapidly
and securely; being certain, of course, to have had a complete,
although perhaps unconventional, source selection.
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9. For the above reasons I am reluctant to undertake the
suggested method of validating the ISINGLASS Program. [ am con-
vinced we can establish a workable solution whereby we achieve the
technical and financial management objectives outlined in your

communication.
consideration the extensive analysis which led us to ISINGLASS,

Hopefully, this will allay your misgivings.

With this objective in mind I have attached for your

10. Accordingly, I recommend that you reconsider and approve
the technical confirmation program outlined in my ISI-0040-65

memorandum of 8 March 1965.

As you know, this is designed to

further harden the technology in critical areas, while preserving
for the Government several options including possible termination
should this period of intensive investigation with MAC and P&W so

indicate,

Attachments:

3

el

JACK C. LEDFORD
Brigadier General, USAF
" Director, Program B, NRO
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NRO Approved For Release September 15, 1965

MEMCRANDUM FOI RECORD

SUBJECT: Deficiencies of ISINGLASS Concept and Proposal

Tz is my judgment that the erguments so far advanced for
ating the ISINGLASS program are totally inadequate. It

Judgmeﬁu that the structure of the program that has

S
peen proposed is wrong., I further conclude that if the concept
vere given an adequate examination it would be found to be
without wmerit, Specific deficiencies in thn arguments, the

8

i)
P
]

, and the concept that lead to these judgments are

atement cf inuelligence or operational
made, against which to examine the parformance
ial compztitors., The "“justificatior! so
& NCLASS is based on & stacement of perfcimance
reguirement: nemelj thaet there is a requiremant for a collection
system w hﬁch has the performance clain ed for ISINGLASS.

&n ac I
ectlon system having tune £light pe”formh;ce claimed fox
GLASS, no adequate analysis has bean reported to show that
pecific mamned vehicle that proposed is the best way, or
even a desirable way, to achieve that parformance., In particular
no valid examination has been made of an ummanned alternative and
nec valid examination has been made of altecnstives, manned or
‘unmmanned, that use optimally staged separable buOSte*Sa There
1s no question that an unmannsd vehicle with opuwmﬂz ced separable
i culd be smailer and lighter {han the version proposed,
be

Tindings to the contrary that have besn reported have been based
on the uﬂjustiﬁied assumption that an ummanned vehicle must look

Like the manned vehicliz with a robot pilot added. A valid question
that can be raised, relative to an unmanned alternative, is whether
its operation would be more costly because of problems in landing
¥ reco ery. This question has not been examined in a proper .
context
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6, The costs claimed for ISINGLASS are highly questionable.
Development and investment costs are probably seriously under-
estimated, becauase of an Inadequate ac countl g for the extensive
and expensive SUppOTT faciiities that will have toc be deployed.

s *“nﬂcas of oparating costs sound completely wrong. It is asserted
-

’)

ght vehicles and their

3 *11L10nu ISIIGLASS is not simpler
does rot stand up under comparison

hat £ivae years of operat
a-ubp airecraft would cos
tnan CXCARY and this esti
wi.

i.d

mé

th OXCART. One year of operating ten OXCART airplanes is now
‘estimated to cost over W Current OXCART costs ave
ni

ghar thaa this,

7. TISINGLASS a tooks like an adir-launchad ballistic
missiie. In flig:; it h:vh the wader crosse~sacition of a
targ Tpiléne, an imp ca~red signature, and a sonic
Socm that is at least @ Tt has only siightly more
fFiexioility of maneuver acellite, and lacks the automatic
repetitive coverage of sateilite. Operationally therefore,
it ccmbines the worst QlOV ccative features of the airplane with
SCmE oTe or its own and with the worst features of the satellite,
Thesz are DOlLaﬂL reasons why L telieve that no amount of aanalysis
will ever uncover valid reasons for development of ISTINGLASS.

8, The program proposad for ISINGLASS development lacks any
provisicas for the kind of trade-osif analyses that are notad above
as lacking, The progran aleo calls for an award, sole scurce, to
lichbormell, There is no justification for such an award. Most of
the technology at issue is available firom other contractors
LAlternative _echnolob1~ are also availsble and should be c0351aa“ed.
In particular, the Covernment has aL.=ﬂd/ spenL about $200 milliom
developing essentially equivalent techmoiogy for DYHA SC4R. The
prowposed program makes 50 provigion Tor realizing on this invest-
ment, '
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%, Yt i ISTHGLASS developuent
a3 & covert p the U-~2 and CXCaPRY., In
iy judgoant oho rogram of the scope
and complexity i KCART weally exceeded
the capabilities of o of monagement., It succeedec as
well ag it did largelv bacaune of the special gualities of
Kelly Johmson. These cualities will nov be available to ISINCLASS.
0. Of the wmoxe ragquastad for ISINGLASS
for 19866, some [IRIEDS a ceasibilicy
studies to be conductad | ation, Althougn
Zeesibliliry of the p:*"ose ste tainiv a majox
issus, 1t should be mad > comments in this
memorandum apply wi Y one knew with certaincy
thar all technical e proposed vehicle
ccuid bz solvad, Ti Ly studies do not address
amy cf the operartion wdiss meationed here as
being necegsary.,
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» MEMORANDIM FOR DIRECTOR, PROGRAM B

SURJECT: Proposed Boost Glida Device

Jrr e arneienry

e Ay

Your brlefing to me on this subject was quite interesting.

As you indicated, thare ars questions, in addition to those of
basic technology, which must bs addregsed in order to gat a
full evaluation of tha possible costs and uscfulness of a

system based on a boost glide vehicle, I was glad to sae that
== you have already begin to examine soma of these. As you point
out, a program to exploit tha possibilities of a booat glide
==== vehicle will be very expensive, equal in coast to or greater in
=== c¢ost than the devclopment of an advanced airplane. I think
=== that you will agrea with me that if a program of this potential
=== sgiza is to survive it must be subjected ©o0 analyses of its
= problems and of the possibla alternatives that are complate

and of the highest integrity. -
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Your briefing brought out several conclusions, the most

interesting and important of which, in my judgment, were thea
following.

LUK

l

e 1. Tho requirement exists for a flexible rapidly reacting

==== gyatcn capable of raturning data after a single pass over the
=== target arvea.

|

2. A photographic swath 50 mileg in width i3 ugeful in
connection with this requirement.

5

i
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|
|

3. A boost glide trajectory over the arza of interest
appears a fecasible approach to the requirement.
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4. Such & trajectory requires about two-thirds of the
encrgy per pound of £flight vehicla that 18 required of an
orbital device, making an air launched device appear attractive.
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5. Except in the presence of a major deploymant of AICEM
defanses, a boost glide trajectory is mot highly vulnarable
to defensive action.

6. A boost glida system would probably call for a large
initial investment, but in an active market might axperience
relatively low operating costs,

I have saveral concerns about tha proposal as you hava
now described it. First, it is not clear to me, at all, that
a mannad vehicle is required, or sven desirable, for tho missicn
in question. It seems likely that an uomanned glider for this
mission would weigh very much less in £light than the 25,500 lbs.
you estimate for the mammed vehicle., Its launched weight would
then ba correspondingly less, and the whole gystem simpler and
possibly cheaper both in development and in operationm.

Second, I note that the vehicle you .describe, although
somewhat different in structural concept, is in size and
performance very similar to the X-20 (DYNASOAR), toward the
davalopment of which the Government has gpent about $250 milliom,
Any undertaking now to study vehicles of this kind must permit
bringing to bear tha knowledge gained, and the techmology .

~ developed, on tha X~20, Further, at the present time, ths
Alr Force is studying with the Martin Company a proposed program
for an ablatively cooled hypersonic glide vehicle at a somewhat
smaller scale. Advantage would result from drawing on t:his
~ techoology as well.

Third, it is not clear to ma that a fully integral,
completely recovered, single stage boost 1s the best for thisg
mission. In particular, a smaller vchicle, properly staged at
boost, might not require development of a new propulsion system.

Fourth, it is quite clear to ma that a program of the size
and scops of that visualized in your briefing cannot practicably
ba carried out in a clandestine manmner. Should it develop that
the scope of the program cannot significantly bes reduced by
simplification of the vehicle and of its propulsion requircments,
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3, it will be necessary for the NRO to managa the program in such
| a wvay that major elemants can ba covered by overt identifica=-
tion and f£inancing.

|

; Finally, we oust recognize, as your brlefing already has,
that a boost glide system is in potential competition with

l satellite and ballistic systems, Thesa could be available
sooner than a boost glide system of the kind described in your

; briafing, or alternatively they could be of a generation later

than systems now in operation or development. If configured

againsgt the row recognized requirement for quick reactions,

these competitors would have operational characteristics, and

costs, requiring careful comparison with those of a boost

glide device.

In view of your conclusions, I agree that proper considera-
tion must ba given to a boost glide system. In view of my
concerns, and because of the potential cost of any final program
that might result, I feel that I cannot recommend even initial
steps to the Secretary of Defemnse and to tha Director of Central
Intelligence until I am satisfied that two conditions can be
maty

First, that a program can be laid out that provides
tha DNRO, and thus also tha Secretary of Dafense and the Dircctor
of Central Intelligence with a full and objective comparative
analysis of all competing means that might reasonably satisfy
the xequirement stated;

Second, that financial commltments and obligations to
contractors during the program can at all times be limited to

. thosae vhich in the judgment of the DNRO are justified by their

expected contribution toward the achlevement of approved goals.

Accordingly, I would like you to lay out for my considera-
tion a program along the following lines.

The interest 1s in a boost glide vehicle, air lawmched
from a carrier no larger than a B~52, and capable of a useful
trajectory of 6000 nautical miles or more, Competitive paid
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vehicle design studies would be undertaken with at leagt two
contractors, McDonnell and Boeing, and preferably also with
Martin. Thase deslign studies would proceed in two steps. For
each contractor, the objective of the f£irst step would be to
exapine altermative configurations in sufficient detail that
each contractor's preferrved configuration or configurations would
ba identified., Tha objective of tha sccond step would then be
to pursue design studies of the preferred configurations in
sufficient detail that effectiva evaluations and comparisons
can be made among the designs of the competing contractors,
Comparisons in all cases are to be made on the basis of weights,
cogts (both development and operating), mission performance,
possible oparational limitations, and factors bearing on
operational reliability and development risk.

Initially, consideration must ba given by each contractor
to at least the following four general configurations.

1) Mamnad vehicle with integral booster,

. '2) mannad second stage vehicle with a disposable
first stage,

3) and 4): unmanned vehicles, respectively with
integral and separable boosters,

In considering vehicles with separable boosters, an
optimally stagod configuration should be identified; considera-
- tion must also be given, howesver, to disposing of the fixst st:age
within 300 nautical miles of the launch point. -

. For the firat step, all vehicle contractors would be given
the sama interface requirements for the camera system.

For each contractor, the output of tha first step would
consist of at least ths following:

1., Preliminary aerodynamic data permitting initiation of
camera window studies, to be dons under other comtracts.
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2. Comparative analysis of the confipurations studied
carriaed to the point for each that fuxther study or rejcction
can ba justified. For the more likely or attractive configura=-
tions, some indication should be gilven of tha scnaitivity of
each to the constraints imposed by the camera intexfaca.

3. One or more racommended preferred configurations,
with justificationm.

I would expect you to submit your recommendations for
thosa configurations to be carried into the second step, with
Justification, for my review and agpproval.

Bach contractor, during the second step, would comcentrate
on tha configurations approved to him, Arrangements would be
made at this time with propulsion contractors, as mecessitated
by the particular configurations under study. For each vehicle
contractor the output of tha second step should include an
overall system concept, and a vehicle design or designs in
sufficient detail that specific structural techniques, spacific
propulsion requirements and subsystems, and recommended othex
subsystems are identified. Analyses should ba presented pexmitting

comparisons amoug competitors according to the critecria listed
earlier,

At or near the close of the second gtep, it would be
necesgary for tha HRO to convene & panel to cxamine tha :
structural, propulsion, and other problems associated with
each proposed vehicle system. Using the results of the second
step, the £indings of this panel, and the results of such other
analyges as the MRO will make, the DIRO would then report to

. the Secretary of Defense and the Director of Central Intelligence.

Were tha findings to justify it, such a report could recommend
the initiation of a program definition phase, with vehicle and
propulsion contractors to be gelected by such procedures as
might appropriately be recommended at that time,. .

There is little question that the cost and time to develop
a boost glide gystem will ba dominated by the problens of the
vehicle iteelf, Nevertheless, should a program definition phase
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be undextaken, it will be necesgsary to include definitive work
by a camera contractor, Accordingly, it is appropriate, at
about the close of tha first step of the vehicle studies, to
invite thres or four camera contractors to compete in a paid
desipgn competition for selection of a camera design and
contractor., Prior to that time, additiomal study is needed of
the eamera requirememts, and of the relation of thases require-
ments to those that might be imposed by a ballistic system
configured for comparable missions.

Please let ma have your recommendations for a study
program conforming to the objectives and guidance just outlined.

T G
S

Broclkway Mc4illan
Dircctor ,
Naticnal Recomnaissance Of£fice
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 This papef(;ummﬁfizes the history of manned reconnaissance -
aircraft programéﬂfor peacetime overflight of denied territory |
with emphasis on the rati&nale, statements of need, and authority
! which led to their development and operation, as well as the ;
% management arrangements under which they were carried out. é
E The present situation is then reviewed wherein the ISINGLASS
effort has been terminated, the OXCART is in the process of
being phased out,'and the U-2 is considered as effective only
in limited areas away froﬁ a Soviet-type defensive environment,
The future role of manned reconnaissance aircraft systems, or
even the need for them, when viewed with and compared to the
rapidly improving capabilities of satellites and drones, then

emerges as the fundamental issue which is to be resolved.

BACKGROUND

During the year 1954, as for some years previous, the

urgent problem of defense against surprise attack by Soviet
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 Russia continued to occupy the attention of all those in
. Washington who baore the responsibility for the National Security.
A high level committee, whose membership represented the best

- minds in the country, continually met in Washington to study

every facet of cold war~§trategy and to advise the President.

There was no lack of brain power available for the task, and
.the shortage which was recognized by all concerned came to be

‘known as the "Intelligence Gap."

The existence of the iron curtain and the growing hostility

of Soviet Russia toward the West made it increasingly difficult

to mount classic intelligence collection operations against the

‘USSR. In the summer of 1954, the U.S. intelligence community

had come.around to the view that the only prospect of gaining

the vital intelligence was through systematic aerial reconnais-

'sance of the USSR,

The special study group of the Hoover Commission, set up
under the Chairmanship of General James H, Doolittle to in-

vestigate CIA's covert activities, in its report of 30 September

‘1954,“expressed the belief that: "every known technical scheme

be used and new ones developed to increase our intelligence
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‘Aby high:altitude photo reconnaissance and other means and
that no'price would be. too high to pay for the knowledge to
be derived therefrom,"
" On 5 November 1954, Dr. Edwin H. land, Chairman of the
"Project 3" Technical Cdpabilities Panel (a subgroup under the
Office of Defense Mobilizations "Surprise Attack Committee"),
1wrote to Mr., Allen Dulles, Director of CIA, proposing a program
-0f photo reconnaissance flights over the Soviet Union and recom-
mending that CIA, with Air Force assistance, undertake to carry
out such a program., The Land Panel's proposal, entitled "A
:Unique Opportunity for Comprehensive Intelligence," récognized
the risks of provocation toward war that such an intensive pro-
-gfam,of overflights might run, as well as the danger involved
should one of our military arms engage in such activity, especially
_in view of the tense political situation vis-a-ﬁis Soviet Russia.
"On the other hand," the proposal continued, "because it is Vital
ithat certain knowledge about industrial growth, strategic. tar-
gets, and guided missile éites be obtained at once, we recommend
‘that the CIA, as a civilian organization, undertake (with Air

"quce assistance) a covert program of selected flights,"
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The airplane that the Land Panel had in mind for the
‘overflights was the CL-282 (later designated the U-2) which
Lockheéd had proposed to the USAF in 1952 and which the Panel
fcame across in 1954 during their search for a technical capa-
bility of collecting inéelligence over the USSR, The Panel
concluded that the program was feasible and should be pursued
by the Government.

In Dr., Land's letter to Mr. Dulles submitting the proposal,
he made it clear on the Panel's belief that the activity was
~appropriate for CIA (always with Air Force assistance) and recom-
‘mended "immediate action" through the CIA covert means, to pro-
duce the aircraft and equipment and set up a task force. He
~stated further that "the opportunity for safe overflights may
last only a few years because the Russians will develop radars
and interceptors or guided missile defense for the 70,000 ft,
‘regime,’ and that the aircraft itself was "so obviously unarmed
iand devoid of military usefulness that it would minimize affront

/t

to the Russians, even,through some remote mischance it were

_detected and identified,"
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Dr. Land and Dr. Jim Baker, of the President's Advisory
beuncil, had continually reviewed all advances made in the:
.‘optical field for application to the photo reconnaissance over-
f lights. Dr. Baker emphasized that the Air Force was already

years ahead in the deve%opment of suitable camera systems as
~a result of their many years of experience gathered from spon-
-sorship of basic research and development programs; '"this is
:partiéﬁlarly true of thé electronic computation of optical
Lsystems. The development of these complicated optical systems
-would have taken years in Germany by the older methods--but
;now is about to be accomplished in 16 working days with our -
IBM/CDC computers,"

In the two weeks following the Land Panel's proposal to
CIA, discussions took place between the Air Force and CIA as
:to the feasibility of undertaking the recommended program, On
-19 vaember 1954, a meeting was held in the office of the Secre-
?tary of the Air Force, Harold E. Talbott. It was agreed that

thé CL-282 proposal was practical and desirable and should be
COntracted for (along with the modified Canberra recommended

by the Air Force). It was further agreed that the project
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should be a joint Air Force/CIA effort and that regardless of
a-source of funds to support it, CIA unvouchered channels should
be employed for passing the funds.

Later iﬁ November 1954, Mr. Dulles and General John Samford
(USAF) met, and it was agf%ed that the DCI would prepare a memor-
andum seeking Presidential approval for the program., This mem-
orandum, dated 24 November 1954, recommended Presidential ap-
proval of a National requirement for the reconnaissance over-
flights, asked that the Air Force and CIM be directed to imple-
ment the development of the aircraft, and requested that the

"oyerflights be conducted at the earliest possible time. This
memorandum was approved by the President verbally,

A face to face meeting of Mr, Dulles and the top Air Force
officials concerned reached a joint agreement on tﬁe organiza;'
tional and management responsibilities of the program, and on
3 August 1955, in a memorandum entitled "Organization and De-
Iineation of Responsibility--Program 0il Stone," signed by
General Twining and Mr., Dulles, responsibility was given for

general direction and control of the project to the Director of
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CIA and the Chief of Staff, USAF, to be exercised jointly.
The agéncy appointed project director and the Air Force
| appointed deputy project director would be responsible for
conduct of the project through all its facets, subject to
. guidance from higher authority. The Air Force project group
‘(headed by Colonel Russell A. Berg) would act in the name of
fhe Chief of Staff, and SAC would perform a supporting (not
‘a controlling) role in the training and operational-facets.

- The essential guidelines under which the program would be oper-

- ated were that it would be a clandestine intelligence gathering

operation to be conducted in such a way, as to minimize the

risk of detection and of plausible attribution to the U,S,

- Government,

The first U-2 overflight of the Soviet Union took place
on June 20, 1956, passing directly over Moscow. Several suc-
cessive flights occurred that same week and, on July 1llth, the
first Soviet protest was delivered to the State Department.

_ Requests for subsequent flights were more closely'scrutinized
'befo;e-receiving final approval. The overflights continued,

. although less frequently, and in ever shrinking areas due to
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"the Soviets improving air defense systems, for four years,

'well past all predictions on longevity.

As the CIA/Air Force overflights continued, the Strategic

"Air Command acquired its' own fleet of U-2s which were :assigned

the peripheral photo ané SIGINT missions. '

On May Day 1960, with the downing of Mr. Powers' U-2 over
Sverdlovsk, the overflights of the Soviet Union came to an end.
At that time, a Presidential ban on further manned overflights
of the USSR was imposed and remains in effect,

The U-2 has continued, by the addition of electronic counter-

- measures, the J-75 engine, modification for aircraft carrier
operation, and a variety of other improvements, to perform a

successful and useful role in intelligence collection in those

areas, such as China, Southeast Asia, and Cuba, where its presence
or even loss, is of less political consequence.

With these continuing U-2 operations and the attendant

‘attrition, it became apparent that there would he a need to

- replace these losses in order for this vehicle to continue to

fill its special reconnaissance role and, accordingly, on 21 June

‘1965, in a joint memorandum to the NKG, .. ivector, Program B,
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‘and the Director, Program D, recommended that the Air Force
-and CIA, in joint enterprise, initiate a new buy of an improve@
 U—2 (U~-2R) as a means of realizing the maximum benefit from
'fhé néwer and other reconnaissance systems which could not be
:profitably diverted to fhose tasks handled by the U-2 and as a
means of replenishing the U-2 fleet., The U-2R, now in flight
 tests,jwi11 be operational by the summer of 1968 and should |
}remaiﬁ a uséful intelligence tool at least through the early
'1970's, albeit in the non-Soviet eﬁvironment.

Early in 1957, while the overflights of the Soviet Union
were underway with the U-2, and it will be recalled that the
period during which overflight would be possible was to be
relatively short-lived, and with the understanding that photd—
graphic satellite systems were well into the future, the CIA,
in reaction to the improved ability of the Soviets to track the
U~-2, and as a means of prolonging the overflights, began research
‘in_radar camouflage as a means of hiding the U~-2 from the radars.
It quickly became apparent that only limited and temporary suc-
cess could be hoped for through the application of the passive

'camouflage of an aircraft of conventional structure since the
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ﬁaterials themselves were either too heavy or narrow banded,

and further degraded aircraft performance, Already the Ruséian
radar systems were characterized by a considerable degree of
frequency diversity. These circumstances suggested.the need

for a much more radical épproach in order to obtain satisfactory
results, Preliminary consideration led to the conclusion that
any such radical approach would involve the use of unconventional
material, structures, and configurations of aircraft and most.
probably a combination thereof. Accordingly, an exploration of
possible design approaches waé set in motion in August 1957. Two

! basic designs resulted from this effort: The GUSTO concept of a

- supersonic vehicle using a drone powered by ram-jet eﬁgines launched
from a B-58 mother aifcraft and the other approach, OXCART, for
an unstaged aircraft with roughly the same performance specifi-
cations, On 15 November 1958, the Land Panel, in response to
the need for such an advanced system, recommended the GUSTO

system to Dr, Killian, Further consideration by those involved

in carrying out this development program came to the conclusion

that dnly the OXCART was technically feasible in the immediate
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: future and, accordingly, in the summer of 1958, members from
the DOD, Air Force, CIA, and with the President's Scientific
Advisory Couhcil obtained the necessary Presidential approval
to implement thevOXCART_Qrogram. A Joint Source Selection

"Board was established which chose the Lockheed proposal over
the one from General Dynamics.

During the very early stages of the OXCART design, radar
cross section goals were chosen which were felt could be achieved
in an operational aircraft and which would permit a near covert
penetration of the Soviet radar defense net or at a sufficiently
reduced detection range to permit a safe transit. A program was
also implemented to assess the OXCART vulnerability. Simul-
taneously, a special ELINT measurements program was begun to
'assufe thé vulnerability studies would be bésed upon actual
measurements of the Soviet threat radars rather than estimates.
By 1963, it became apparent from the vulnerability studies, which
were receiving data on fhe newer and improved Soviet radars, that
the OXCART would not be able to covertly penetrate the radar net
undetected and tracked, and accordingly, recommernded the develop-

ment of a "Supermarket" of electronic countermeasures systems.
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This ECM program was carried out and produced the variety of
threat warning and jammer systems now available for operational
use.
Although the OXCART:achieved its design goals by flying

at specified altitude an& speed 48 months after the contract
date, it did not receive the necessary authority for overflights
and in 1966, while being held in a state of operational readi-
ness, and at a considerable cost, came under increasing scru-
tiny by the Bureau of the Budget. The decision was subsequently
made to phase out the program by December 1967. Later, however,
in response to an urgent USIB requirement, the OXCART, as the
only practical vehicle for the job, was deployed to Okinawa for
’overflights of North Vietnam in search of possible surface-to-
surface offensive missile sites, The decision to phase out the
OXCART has been extended three months to allow additional time
for the Air Force's SR-71 to prepare to take over these missions.

| In 1964 and again in response to the continuing increase
in the capabilities of the Soviet air defense net against air-

-craft operating in the OXCART regime, the CIA, in anticipation
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~ of a need to develop a more advanced manned reconnaissance. 
| System;'initiated a study which led to the definition of
:the ISINGLASS boost-glide concept. The Agency had set forth
- those performance spec1f1cat1ons that would be required to
:successfully penetrate the Soviet enviromment during the
- next decade., The objective of the ISINGLASS effort was to
fconduct covert photographic reconnaissance of those geogra-t’
" phical areas normally denied U,S, overflight, The vehicle
 envisioned relied entirely on its operational characteristics
;for survival; it would enter denied territory at Mach 21 and
200K ft altitude, and exit at Mach 7 and 120K ft. The pro-
‘posed launch method was from a B-52 near the periphery of
the USSR with recovery planned at ZI bases. The program as
proposed wodld cost in excess of one billion dollars.
| In March 1967, in recognition.of the magnitude of under-
.taking the ISINGLASS program, and the expense which would be

required to bring the program to an operational stage, the
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- Directof of CIA Reconnaissance Programs recommended that this
effort be terminated.
| In review, it is seen that the development of the manned
- aircraft reconnaissanqeisys‘t‘.ems has been based on deduced need
and agreement thereto, a‘md has preceded the statement of a
formal requirement delineating this need. Stated requirements
| against which the manned systems have been targéted have always
fdllowed. These joint CIA/Air Force enterprises have worked
and worked well, reducing duplication while making maximum use
of each organization's assets and abilities; such as the Air
- Force world-wide operatibnal capabilities and the CIA'S "Skunk
Works'" approach to the research and development,

It is not possible to adequately review manned reconnais-
~sance in proper perspective without going back to another date
in 1960, 1In that year, on August 20th, the first photography of
denied territory from a satellite was successfully recovered
by the DISCOVERER program which was the forerunner of the present

CORONA, = This initial reconnaissance satellite operated for one

.day, and returned 4000ft, of film. The photography obtained was .
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mbnoscopic and had a ground resolution of 20 ft. Since thaj:
time, about 100 CORONA vehicles have been launched, lifetime
has increased to 15 days, and 30 to 40 thousand feet of film
‘are returned from each migsion. Most photography acquired is
in stereo and resolution ‘ilas improved to less than 10 feet,
In addition, to the CORONA searxrch capability, spotting systems

have been developed and are now producing photography of resolu-

‘tion between RGN

. PRESENT SITUATION

The present situation then can be summed up as one in which
satellite photographic resolution is i'apidly approaching that
of present aircraft systems. Satellite photographic systems for
search and surveillance which will achieve resolutions of 2-3
feet and will remain on orbit for 30 days or more. The advanced
technical intelligence systems will remain on orbit an equal length
of Time and should achieve a resolution of Technology
for reading out images from satellites in near real time has -

been developed and could be flown in theearly 1970's.
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At fhe same time, the operational concepts for advanced
aircraft are taking on many of the characteristics of satellites.
To achieve the speeds necessary to survive in denied territory
such aifcraft would operate at very high altitudes well above
all weather and near the ﬁimit of the sensible atmosphere, and
would provide only minimal maneuverability. Such systems would

itend to operate on the basis of a single pass over the target area,

Thus, the fundamental issue which must be considered concerns

the need for future manned reconnaissance'systems and what efforts,

if any, should be undertaken in this direction at this time,

The.question arises as to the direction and scope of the‘
NRO effort in the area of advanced reconnaissance aircraft,

Many questions come to mind when considering this issue; not
the least of which concerns whether satellites (or drones) can
ever completely replace the manned system. If overflight by
either system can be accomplished at will, the manned system is
ih general by far the more cost effective., What are the uniqge

attributes of the future manned system when compared with other

future sensor systems on a cost effectiveness basis? Will the
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fﬁieseﬁt ban imposed on manned overflights be lifted? If future
Zoverflights by manned systems are indicated, is it necessary

that the miséion, as in the past, be carried out as a '"clandestine
"intelligence gathering &peration to be conducted in such a way

as to minimize the risk of detection and of plausible attribution
 £0 the U,S, Government" and can such a mission be truly covert?
Could other organizations, therefore, be called upon to fill -

these future National needs on a more or less overt basis?

The present situation is also one in which there is concern

‘over the vulnerability of the satellite programs as well. During
~the pést year the Sovigt technical capability to interdict our
 sate11ites has become most clearly defined, The HEN HOUSE radars
‘at Sary Shagan and Angarsk are identified as satellite acquiéi-
‘tion and tracking radars of a very sophisticated nature. Coupled
'with DOG HOUSE, ABM HEN HOUSE radars and possible modified TALL
KINGS, the Soviets will have an excellent and rapid orbit capa=-
‘bility very soon. The GALOSH missile has the acceleration,
payload,Aand accuracy required fér intercept, and the TRIAD

‘radars are considered adequate for the target and missile tract
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. functions., Although the NRO has emjoyed a considerable
amount of freedom in the cond\ict of its space programs to
date, the future is not so certain when weighed against this

‘ominous defensive environment, —
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and the potential for evasive actions also contribute-te a system which
should have a relatively low vulnerability. The photbgraphic resolution e
should be improved over a halliistic cechnique‘becausefoﬁ.thekoparating

altitude; however, experimental investigations must bé’madevtd verify

optical quality in the presence of‘the plasma. In adﬁition,»temperatura | R i
and density gradient factors must be assessed. This vehicle will employ
the ve-radiative thermal protection concept and consiaerable confidence
now exists for such materials both from ground and flight tests éuch as
the ASSET, although specific fabricability of selected materials and
coustruction techniques must be proven. Based on current information,
however, it is felt that this can be accomplished and that such an
approach can offer a reasonably high degree of reusability with minimum:
refurbishment. The high fineness ratios and configuration géometrics
required for increased efficiencies in gliders lend themselves to and are
commensurate with the same requirements for launch or booster systems.
Consequently, an integrated launch/entry vehicle offers a promising
approach for air-launch applications particularly when increased Iisp
(430) capabilities are considered. The mobile launch platform (aircyats)

alsce significantly anhances the verformance/operation coverayg

ge, The
sangrent eeradynamic gliding capablliity of rhe wvebhicle aliso 2llows some
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that the vehiclie technologies associaved with hyparvsonic glide systems

are reasonably well estabiished, although admittedly, incressed gero-
dynamic efficiency must be verified. Dased upon an assumed schnedule

of 100 launches and reusable veliicles the program costs would most

probably be in the order of $2.5 billicn.

4. Orbital Vehicle with ferodvnamic or Propulsive De-Urnit Canability

An aerodynamic de-orbit capability as refleéted in an orbital decay
re-entry is not believéd to be competitive. The pbinté,af'entry and
flight path time history would be reasomably unpredic¢table fgam the
pilot's point of view. It is felt that a propulsive device or retro-
rocket offers a much greater degree of on-board predlrtaﬁiiity and
reliability if an orbital system is under consideration. 1t is worth-
while to mention that after performing a normal de-orbit maneuver with
retro-rockets, considerable energy still exists within the swstem and
the velocity at the start of entry is Very near orbital. This condition
15 such that very large ranges céuld exist, cousiderably in excess of the

600 Al and elther aerodynamic breaking or propulsive retardation

reguired to limit the pertforwance. LE the system is ballistic and
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capabilitles with regard
nge, reaction time, tac-f o
coverage; and -

tolfesolutlon":fi vability
tical flexibiiity, and arge

'b.,'tOgastablish “évté ogram  pst estlmates
a de yste: ‘analysis, ‘and,

insofar us’ po
In order to: ot
of testin ng

which- Wll% furtheru
the concept., = -

2. .The estima'ed costp”
program is $5,350,000; 'In a
environment. Studles ‘totall f
‘program total-of $5,500,000,

W“ ‘are reCOmmendlng camera
5 g1v1ng ‘a nine montl

3. The basic study" areas~atﬁMcD6nneIiﬂarém

a. System Effectiveness: This will include
development ‘of 'a mission: periormance computer program:
and analysis of targetlng, ‘reaction. time, basing recovery,
and support operations, In addltion, necessary contractor
support to government studies on survivability and cost
effectlveness will be provided,

b, Conflguration Definition: Using extensive wind
‘tunnel testing, full flight range performance of the
aircraft and carrier aircraft will be established and
design sensitivities assessed. 1In addition, extensive

402 ‘23 ()Oﬁ-

Handle Via ISINGLASS
BYEMAN.
Centrol Sy stem Qnly ’ 6’ SEGRE ’
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: ised to de,elwp a hlgh Confl-A
dence base: for cost and ‘schedule 'rformance.

4, In addltlon toxt"e'
we ' are recommendlng cer
env1ronment These stud

and boundary 1ayer ef;

attachment. Total cdst;’over a: perlodﬂof'9 months would be
$150,000.

5. Ifyon conclu51on of the foregolng program, it appears
desirable to continue work on this’ project, we would propose a
second phase. 1In particular, we feel that a full scale fuselage
section and window cavity should be constructed. This will
permit us to verify weight factors, harden’ cost data, and
determine capability to achieve resolutlon requlrements We
are in the process ‘of preparing this second phase program to
last about nine months and cost about 5 wmillion dollars.

4
i

For Release T N
' HUNTINGTO D SHELDON
Director of Reconnaissance, CIA
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A. ‘McDohﬁell AircraftAC6rpgiatibh‘

...System}Effectlveness s
2, »t;ﬂ;f;w“ ion 'Definition

Reviews and Documentation
Program Schedule
with accompanying key

1

2

3. ¥, : .
4, Gost ‘and: Schedule Subs antlatlon
5

6

B. Cawera Studies

1. Internal Turbulence
2. Window Gradient Tests and
Boundary Layer Effects

NRO Approved For Release
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ISINGLASS RESEARCH & DEVELOPMENT PROGRAM

A, McDonnell Aircraft Corp.

1. System Effectiveness $440,000

The global operating concept, logistics plan,
support requirements, and mission effectiveness for
the McDonnell Model 192 (ISINGLASS) will be developed.
In addition, necessary contractor support to government
survivability and cost effectiveness studies will be
provided,

a. Mission Effectiveness

i. Operational Plan - the global operating ]
concept will be developed and system deployment T IR
requirements such as basin%, recovery, logistic Lol =“%
support, etc., will be defined, The influence of A A
operational variables, such as response time, data
processing, range, etc., on the operating plans FRREIS Sl
will be determined. e

ii, Targetin% Apnalysis - Targeting and mission
effectiveness analyses will be performed for the
Model 192.

iii, Targeting Computer Program - A mission
performance computer program will be developed.
This program will produce the "missionized" ground
track of the Model 192, Basic vehicle characteristics
and mission variables, such as launch-recovery bhase
constraints, maneuverability, swath width, speed-
altitude-range combinations and flight direction,
r7ill be included.

b. Survivability

Support will be provided to U. S. Government
vulnerability studies, These will include a first-
order evaluation of gross characteristics and a
technical evaluation in depth,

¢, System Evaluation

Support will be provided to U. S. Government
cost effectiveness studies. Necessary data inputs

G HANDLE VIA BYEMAN
Exisct s A L CONTROL SYSTEM

sradin
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in the areas of operational effectiveness and cost,
manufacturing cost, refurbishment, attrition, etc.,
will be analyzed and prepared, Alternate boost-
glide systems based on point designs will be inves-
tigated.

2, Configuration Definition $3,250,000

Key parameters of the configuration will be iden- :
tified and trade-off studies conducted to achieve best
design and performance. The objective will be to define
a configuration that assures high confidence, substan-
tiated analytically and experimentally, Design aids,
such as scaled models, will be utilized where appropriate.

a. Performance b

i, Performance characteristics will be
established and will include operational effects
such as tolerances on launch conditions, guidance,
control, navigation accuracy, atmospheric variations,
energy management techniques, engine performance,
etc.

ii, Developmental wind tunnel testing will be
conducted to provide data for design optimization
studies. Effeets of varying configuration propor-
tions and component size will be investigated through-
out the flight envelope, The McDonnell Polysonic
and Hypersonic Impulse Tunnels, and the Cornell
Aeronautical Laboratory Hypersonic Shock Tunnel will
be utilized, Developmental wind tunnel testing will
utilize four wind tunnel models for support of the
desiin optimization and sensitivity study for
verification of the performance characteristics.

The results of these model tests will be used to
finalize and validate key items waking possible
design convergence of the aircraft configuration.

A.2-% percent wodel will be tested thru
0.6 to 6,0 range in the M,A.C. polysonic
1. Primary p ge is- for configuration
nd' tradeoff stu upport,. A total
“ I totaling approximately
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II. A 2 percent scale wodel will be tested
from Mach 11 to 20 plus in the M,A.C. hypersonic
impulse tunnel. Primary purpose is for performance
development and verification. A total of two series
are planned totaling approximately 150 hours.

III,. A 2 percent scale model will be tested
from Mach 10 to 20 plus in the Cornell hypersonic
wind tunnel; The priwmary purpose of these tests
will be to obtain stability and control and aero-
dynamic performance data. A total of two series
are planned totallng agproxlmately 200 hours.

b. Design Sensltl‘v-lf-t;y

Design sen51t1vit1es_w' 1 be- deflned to effect
the best compromises co ] n ,
factors, The effect sip
‘coristraints such

alrcraft

. lmpulse,
etermlned

racteristlcs'w1ll_



NRO APPROVED FOR RELEASE 23 JUNE 2010

HANDLE VIA BYEMAN '
CONTROL SYSTEM Attachment to -

speed wing unn

ISINGLASS

NRO Approved For Release sve-2100-66

ii, Landing configuration aerodynamic charac-
teristics will be obtained in .the McDonnell low-
speed wind tunnel, Configuration variables, such
as base geometry, landing gear, canopy, speed brakes,
and controls, will be evaluated Primary resources
to be employed in this activity are wind tunnel models
and simulators for pilot evaluation, ' The 1n1t1a1
corporate-sponsored activity using a- 7_%., ;
scale model of ISINGLASS: woul o] in
M.A.C. low speed tunne :
development -and ver >
capability, Two. sel
imately 350 hours-
this work an a

testing -thai

mogel’ }Th
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of the carrier/ISINGLASS performance and launch
characteristics,

ii. Launch techniques will be dev:: oped and
substantiated. Various launch conditio: i (speed,
altitude, load factor, fuel loading, etc.) will be
investigated,

e. Photographic Performance

Technical suitability of all aspects of the
sensor installation will be substantiated. This
will include analytical and test effort as well as
supporting effort by appropriate consultants.

i, Wind tunnel testing will be conducted to
develop the window cavity concept and optimize the
cavity design. Geometric details will be varied to
optimize cavity and window enviromment. Testing will
determine the effects of Mach nmumber, Reynclds number,
angle of attack, boundary layer- transitlon, cavity
length-to- depth.ratio and forward and aft ramp shapes.
Test facilities will include’ the Corne’ 1 Aeronautical
Laboratory.

A 10 percent scale medel of the ISINGLASS
forward fuselage will be used for wind tunnel
; development, Testing will be conducted from Mach
; 10 to 20 plus. Temperature utions and levels
: njvarlations will

testlng of compdneﬁts in-fﬁé M.A. C‘ lgboratory will
be conducted , : o
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iii. Boundary layer effects on photographic
acuity will be determined by wind tunnel tests
utilizing an appropriate scale model. Test details
and instrumentation requirements and design will
be finalized by collaboration with a qualified sensor
supplier, The Mach test range and similitude required
indicates that several facilities may be employed
including Cornell and AEDC.

f. Structural Elements

i. Mechanical properties of the roll diffusion
bonded type primary structure will be demonstrated
by numerous specimen tests at room and elevated
temperatures, Variables will include basic core
shapes, various types of panel joints, attachments, i
and repairs, and an appropriate variety of fabri- v
cation techniques., Many test specimens will be -
utilized in this program. Small samples (dimensions
of several inches) will be used for bending, shear,
compression and tension strength capability tests,
Larger panels (dimensions up to several feet) will
be used for substantiation of design strength
allowables,

A 180 gallon tank constructed of roll bond
titanium will also be used for structural tests.
This tank has been constructed by M.A.C. as a part
of the ISINGLASS corporate sponsored activity to )
date, The tank dimensions are approximately 4 feet £
by 3 feet by 3 feet. This tank is of double bubble X
configuration and includes a longitudinal shear
web divider and end bulkheads. Access is provided
for installing various cryogenic insulations,
inspection, and for repair. In addition to eval-
uation of structural capability, cryogenic system
tests including evaluation of dynamic effects will
be performed. The M.A.C. altitude chawber facil-
ities will be used for part of these tests.

ii. External shingle design, producibility,
and performance will be substantiated. Testing in
the design environment (elevated temperatures, etc.),
will be performed. Shingle development will utilize
both small specimens (about 6 inches square) and

HANDLE VIA BYEMAN
ISINGLASS CONTROL SYSTEM
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full scale shingles (about 24 inches square). Many
development specimens using T.D. nickel, Rene' 41,
and titanium will be evaluated. Variables to be
assessed will include: type of core, face plate
bonding, attachment inserts, sealing, oxidation
resistant coating, attachment;, and high emissivity
coatings.

Approximately ten full scale shingles fabri-
cated in accordance with the selected design and
material will be tested to verify and demonstrate
the design. Variation in design and testing will
verify attachment designs, curved as well as flat
shingles, strength characteristics, reusability,
life capability and emissivity, Test facilities
will include the M.A.C. thermal and altitude
laboratories.

Approximately ten full scale columbium
leading edge specimens will be provided duplicating
the radius and support method to be used. Testing
under load at room and elevated temperatures will
verify strength properties, installation technique
and life characteristics., Reusability and operational
lifetime test will include cyclic thermal loading.
The M.A:C. plasma jet facility will be used during
this test program. This program will also include
several columbium panel specimens configured for
nose transition and control surfaces to substantiate
their suitability in the structural and thermal
design environment,

An appropriate number of tests speciwens for
development and life demonstration of the main landing
gear skid will be constructed.

The nose cap will be developed utilizing previous
ASSET laboratory and flight results., Elewment tests
to demonstrate capability and acceptability to thermal
shock and oxidation resistance will determine optimum
choice of material and design. Two full scale nose
caps will hte utilized in the M.A.C. plasma jet
facility to demonstrate design acceptability and
reusability,.

HANDLE VIA BYEMAN
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‘bishment: re it be rmed, Smgnlflcant
fall out fr . 1 ! enance require-
‘ments, turn ime, ‘and ope > iona1 cost factors.ﬁ

prlmarlly of'” P
certain key elemen ks nc .
stantiate and demonstrate a hlgh¢conf1dence technology
t.ase. L :

a. 'St ructure

A full scale- sectlon, approximately 13 feet ‘in.
length, including an 8 foot long section of the LOX
tank and ‘the LOX/LH2 tank bulkhead, will be designed
Carrier pylon attach peints for 'on’entrated load
inputs will be “included. , igions at the aft
end of the specimen will. be'ap‘ mately 15 feet
wide and1l feet high and will taper to dimensions
-of approximately 10 feet' ide and - feet hi gh at the
forward end of the specimen. Subsequent manufacture
and utilization of this full- .scale article in a
follow on program will provide demonstrated assurarce
of all significant structural characteristics including
fabricability. This assurance is provided for the
design of each element as well as for the assembled
aireraft. This will permit evaluation and verification
of the strength propertles of the basic structure,
propellant storage, precise weights, weight factors,
manufacturing techniques, and quality and costs of
tooling, fabrication and assembly. This will also
verify and demonstrate successful transition from
element construction to full scale ISINGLASS hardware.

b. Heat Protection

i. Thermal design criteria will be further
analyzed by conducting wind tunnel tests to establish
quantitative heating rates and temperature levels,
Primary resources provided here are two wind tunnel
models, One is a 3 percent scale model to be uti-

HANDLE VIA BYEMAN
CONTROL SYSTEM
ISINGLASS
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lized in establishing the thermal suitability of
configuration, This inclu s the Qualltatlve he
patterns on the vehicle p 1
of the configuration ineludzng hot spots or
unique areas, econd is a 5 pe /
for the determ o 1t
throughout the
env1ronment

and cost It is
hypersonic tunnél heating att, n.tests_
Cornell tunnel for the- qua,titative test’ program :
total of three séries totaling approximdtely 200
are planned,

ii. The performance characteristics and ef
ciency of the insulation, water-wick, structut ,
arrangement including the effect of heat shorts,
be demonstrated by testing a sample composite Stru
panel. These tests will also confirm the p¢
of the wicking material and coolant dmstributlon i
servicing system,

Approximately six full scale»comp081te structy
panels will be utilized. The w provide a T
sentative section of the ai £t several feet squa
with the propellant tank liner, basic strueture,
water wick, passive: insulation, and the outer
shingle incorporated., Loading tests in compress
shear, torsion, and bending will be azpplied. Th
test to verify stability, shock capability, cycl
life limits and wission spectrum loadings, for 1
verification will be conduected. Attachment inte
will be demonstrated using flight emvironments.,
thermal isolation characteristics will be verifi
tests including repeated exposure to design envir

Water wicklng development will include a 1arge
structural panel with the water distribution system
incorporated to verify the performance of the water
blanket system. Dynamic properties of the system
(vibration and accelerated loads) will be establish
These tests will include testing in the M,A,.C., lab-
oratory. Further demonstrztion of the performance
of this system will be furnished by test results fror
the full scale fuselage test section.
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iii. Physical properties and thermal performance

: of internal insulation will be established by testing
i promising materials as insulators for the high temper-
ature structure and cryogenic tanks. This work
represents the selection and experimental evaluation
of candidate materials for passive insulation appli-
cation, Samples will be tested to establish thermal
performance, compatibility, ease of handling, dura- ;
bility,producibility and life characteristics. The P
best materials derived from the elewment ftests will be
utilized in the larger composite test articles.

;(

c. Mapufacturing

Evaluation of promising structural fabricationm
concepts will be continued to develop the best wanufac-
turing methods for the selected materials. This will
include fabrication of panels with various geometric
configuration and attachment details. Welding and stress
relieving methods will be evaluated, Non-destructive
inspection and quality control techniques will be developed,
These activities and data will establish a solid basis
for optimizing manufacturing time and cost parameters.

d., Cryogenics

The performance of the cryogenic systems will be
demonstrated, This will include testing to confirm
boil-off rates, stratification, trdansfer-rates, and
ullage. Propellant dynamics will be determined by
appropriate scale model tests, Results will define those
key characteristics necessary for best tankage desigmn.

While available analytical techniques are quite
advanced and in some respects well subgtantiated, a
significant amount of experi nic work is
planned to identify i ons pertinent
to ISINGLAS terials selected

nd faby n, double bubble,
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A swmall scale tankage model duplicating the internal
geometry and volume distribution of ISINGLASS will be made
to conduct verification tests of propellant volumes and
attitude sensitivity plus quantitative testing for estab-
lishing dynamic load effects with various propellant levels.

4, Cost and Schedule Substantiation*

A primary objective will be to develop a high
confidence base for cost and schedule performance. These
analyses will utilize the results of the element inves-
tigations conducted in the previocusly delineated tasks
and will use prior McDonnell experience in the design,
development and production of advanced aircraft and
spacecraft systems, ramjet and boost-glide vehicles.
Particular attentien will be applied to systems involving
first generation concepts.

a. Engineering Cost Factors

Technical and cost data generated during this
program will provide a base for evaluating engineering
design and development cost. Trade-off studies will
be used to optimize development solutions,

b. Manufacturing Cost Factors

Experience derived from construction of repre-
sentative panels and test sections will provide data
for developing manufacturing cost factors and refining
program estimates., Cowmparative cost criteria will be
uvsed to select the most effective manufacturing
methods and best materials.

c. System Cost »
Initial cost estimates for the complete system

will be progressively refined as the system design
and operational requirewents are defined. These

*The cost of these items is included ir the costs
quoted for the previous paragraphs,

HANDLE VIA BYEMAN
CONTROL ‘SYSTEM




NRO APPROVED FOR RELEASE 23 JUNE 2010

ISINGLASS

HANDLE VIA BYEMAN

CONTROL SYSTEM Attachment to -

NRO Approved For Release BYE-2100-66

estimates will be frequently revised to maintain an Y
up-to-date program cost picture. %

Estimates based on historical and statistical
data will be cross checked with detailed staffing
and material requirements developed during this
program,

d. Schedule Analysis

A master program schedule for the flight vehicle
and supporting systems will be refined and updated as
results of this research and development program
become available, to a level of detail and definition
that gives high confidence of ‘achieving the wajor
program milestones. Subsidiary schedules will be
maintained for major subsystems, Analysis of detail
schedules will encompass outside development and-
production of both CFE and GFE subsystems,: Coordi-
nation meetings will be conducted by McDonnell as
Program Manager and will provide necesgsary interchange
of data pertinent to the detailed elements of the
schedule so as to assure that 'all significant effects
are included in the overall planning.. .

5. Reviews and Documentation

Progress and results of program effort will be
presented in concise form at ‘frequent intervals.as shown .
in the schedule. Reviews and documentation will consist.
of : . o€ ariLoconset

a. Bi-monthly program
Which;allgsignif
and program dec
These will be :

b. A final sumnary report containing all |

program accomplishments. -
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KEY TO PROGRAM SCHEDULE

WEEKS FROM
GO-AHEAD
CONTRACT GO-AHEAD .
Migsion Effectiveness --
1. Operations Plan 21
2. Targeting Analysis - Scenario 1 24
3. Targeting Analysis - Scenario II 28
4, Targeting Computer Program 35
Survivability 35
Systems Evaluation 35
Performance ..
1, Lift/Drag Ratio Established 33
2. Flying Qualities Established 37
3. Flight Envelope Established 39
4, Operational Performance Established 39
Design Sensitivity -
1. Weight Sensitivities 15
2, Performance Sensitivities -
3. Sensor, Engine, and Equipment
Install, Verified 26
4, Vehicle Size and Shape Defined 35
Landing Characteristics --
1, Visibility Techniques Defined 19
2. Low Speed Lift/Drag Ratio Established 30
3. Landing Techniques Established 39
Carrier Aircraft -—
1. Performance Summary 30
2. Launch Techniques Defined 39
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WEEKS: FROM
‘ S GO-AHEAD
Photographic Performance -
1. Cooling System Analysis ' 30
2, Boundary Layer and Shock Flow Field
Characteristics Defined. : 32
3. Cooling System Performance Verlfled 36
4, Boundary Layer Effects Determined 38
5. Window Cavity Configuration Defined 39
Structural Elements ' --
1. Roll Bond Mechanical Propertles Verlfied 17
2. Nose Cone Material Propérties Defined 19
3. Alternate Structural Concept Analysis 30
4, Shingle Characteristics Completed 39
Refurbishwent --
1. 1Initial Maintenance Requirements
Defined , 26
2. Refurbishment Quantities Defined 35
3. Material Replacement Schedule
Established 39
Structure ==
1. Preducibility Studies Complete 34
2, Structural Section Engineering Complete 35
Heat Protection . --
1. Initial Water Wick Efficiency Test 20
2. Initial Cryogenic Insulation
Efficiency Test 23
3. Water Wick/Structural Element Development
Test 26
4, External Heat Transfer Rates’ Defined 35
5. External Temperature Levels Defined 39
Manufacturing --
1. Roll Bond Development Completed 22
2. Inspection Techniques Defined 24
HANDLE VIA BYEMAN
CONTROL SYSTEM
ISINGLASS
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B, Camera Studies

1. Internal Turbulence $118;000

Tests and analysis will be conducted to
evaluate the effects of the internal turbulence
generated by the heated window, In conjunction
with the window tests below, this will allow
reasonable balance in window design between
degradation from window distortions and degradation
from internal turbulence.

2. Window Gradient Tests and Boundary f
Laver Effects $32,000

These tests will evaluate the degrading effects
of window gradient and means of reduction of this
degradation, using wind tunnel data for ewvaluation
of heat flux distribution, Current estimates are
that the window will be the limiting factor on ground
resolution., In conjunction with M.A.C., the effects
of the boundary layer on optical performance will be
evaluated, Current estimates of boundary layer
effects, considered negligible, are based on extra-

polations of existing data at relatively low speeds
and altitudes.

The above three efforts, at a total of $1530,000
can best be done by Perkin Elmer, who have done

extensive preliminary work, and are leaders in this
field.
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