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development. with early RAMD studies,
odhi]itiol of television and ferret satellites have been discussed and explored.
s thres major systems studies are in progress under ARDC sponsorship.
‘h:diu is motivated by the conviction that military intelligence of great
_ be obtainable from recannaissance satellites. There is a strogg deésire by
~'()- cmmumhfomthiawmumuﬁwm@mm
questionss -

(1) What is the characteristic image detail required for recognition of -
important intelligence targets? . v

(2) what is the mco quality obtainable uith the d:l.ttcrent satellite
systens now mtuphtod?
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In this a:l.w, 1tumttoow]ytomthopncoafughmhﬁm:

' Heavisr demands will be placed on the techmical perfermsnce of all components and sacri-

ﬂeuunhmtoboudoinoithorouplom-setnmorfmdmnmu

mmmmmrmnmmmnmlmmmormmm
SATELLITE KFFORT ON HIGH RESOLUTION IMAGE SYSTEMS AIMED AT THE RECOGNITION OF GROUND
OBJEOTS WITH CHARACTERISTIC DIMENSIONS OF 20 FEET OR 1ESS, THE DEVELOPMENT OF PIONEER

"SEARCH SYSTEMS OF SUBSTANTIALLY LOWER RESOLUTION APPEARS JUSTIFIABLE ONLY 70 THE EXTENT

mmmwmmmnmmnmmmmmmml

-GOAL, onnmmmum HIGH RESOLUTION SYSTEMS 10 PRIORITY TARGETS.

The achievement of a high resolution satellite system will be contingent on com-
ponent improvements of substmtial magnitude in such different fields as attitude
control and stabilisatien, photosensitive materials, image storage devices, and physical
recovery techniques, mmwmmbonnmmuﬁqmm:mn
hﬁhdofortmd.mhlemont improvement work in areas -pociﬁodbytho systems
contrastors.

mmtmuwm.mm-nmmmmmndwm _
Alr Force's program of giving the contrastors a broad backgrommd of information on :
military ebjectives. The Panel wishes to endorse the view that the challenging problems

- of satellite reconnaissance will be most effestively solved if the contrastors' eb-

Jective is not a vehicle of specified performance, mor an imige recording system of
spesified characteristics, but rather a sst of intelligence results of high nﬂituy
nlu. o

THE HECONNAISSANCE PANEL:

Br. Carl F. J. Overhage, Chairman
e Dr. James G. Baker e
o - o MEe-Allen-F.:Doneym. - L
o Dr. ‘Bdwi H: Lamd =
Dr. lhinn‘!“ Mdonﬂd
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| :zsir_mncr: Repert of Trip 16-21 Septesber 1956 ,“:/

‘1, Together with Lt. Golonsl Riepe, I sttended a two day

contu-. A of the is attached. nmcnmmmrw
Intomm i R lw:uk:ﬂ:wmmmmmm-

2. ﬁwafumﬁmammmtuppmdwuﬂ.hnu
cmcuvndmdtoctin:lvopontod. The Center has established an

MacDonald, Mr. Walter Levison, Boston University, and Mr, Amerin
nfaotmm. Their critique of the RADC presentation was very
vorﬂndﬁleandshouldaemumumtgnﬁametothom.

3. I discussed with Center and Lockheed utim _
(headed by Mr. Iibby and Mr. Sdlter respectively) their respective
roles in the techmical areas involved in regard to W8 117L. Itold
them that it was the position of this office that, subject to the !
availability of funds and desireability of program, we would con-
tinue supporting the center effort as long as it furnished valumables
mmmwmmmmtatmm I pointed
out, however, that this did not relieve Lockheed of the responsibility
of inswring necessary inmputs to the system development program in the
subsystem areas concerned in their role as prime systems contractor,
I stated (with RADC agreement) that we would encourage Lockheed
working directly with the Rame contractors provided that this did not
involve Lockheed redirection of the RADC comtractor's-effort. If
Lockheed felt that redirection of effort was necessary this could
only be accamplished by their request through us to Rome. In answer
to a question from Mr, Salter, I stated that we wonld have no ob-
Jection to Lockheed establishing a subcontrectual relatiomship with |
the Rome contractors any different than the comsiderations involved
in any proposed Lockheed subcontractor. We would, however, want to
boumdthatnoduplicaﬁmotdfoﬂbmnmmdm

mnﬁmtdmothhww]dboamdm
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briefing by
atu@of the Advanced Xlec
Title) will be given at Western Dmlopnnt Division on 13 and 1);

" :Noverber 1956, This study by Haller andBro\m,Ino‘h-
- the result of contract No. AF 33(616)=3 for W8 1171’- llmitorod
by the Aerial Reccnnaissance Labaratory, mmmnwm
ccntor, Hright-?attenon Alr rorco Bass, Ohio, .

2 It:lanqnutodth:tromnntaﬁmotlockbndur-
oraft.Corporation, Missile Systems Division, attend this hr;oﬁng.
thumhnlotamtunhnqnmd.‘ , T
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0cT 15 1956

WDIR

SUBJECT:s Use of Light Amplification Techniques in the Visual
Reconnaissance Suvsystem of ¥S 117L

TRUs - Air Force Flant Representative
Lockheed iircraft Corporation
P.0. Box 551
burbank, California

TOs Lockheed Aircraft Corporation
Misgile Systems Division
ATTN: Mr. Jo He Carter
Sumnyvale, California

//////I/WWI///////WWW//////////////////W &z

s NI,

DOWNGRADED AT 12 YEAR
INTERVALS; NOI AUTCMATICALLY
DECLASSIFIED. DOD DIR 5200.1G¢ -

WIR -l |
rerces  NEFARTTIYA WSk




o

ke It is recommended that light amplification techniques be
invegstigated as a possible means of increasing the capability of the
Visual Reconnaissance Subsystem of WS 117L.

~ SIGNED

FREDERIC C. Eo ODER

"~ Lt. Colomel, USAF =
Agsistant for WS 117L
Technical Operations.

WDTR 56=176

. WDTR
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WTR
MEMORANDUM FOR: Colonel Terhune W CT 29 195

General Ritland

SUBJECT: Recomnaissance Symposium at Fairchild Camera and
Instrument Corporation

1. The Reconnaissance Symposium at Fairchild Camera and
Instrument Corporation was attended by Captain Troetschel and
FCaptain Conway of the WS 117L office.

2. The equipment displayed and discussed was photop-aphic
equipment for the RB-58 Weapon System. This included aerial

cameras and ground photographic processing equipment.

3. The aerial cameras shown do not have the resolution
capability required for WS 117L and are not applicable to the
program. The suitability of the ground processing equipment
would require further investigation which was not possible at
the Symposium. Discussion of WS 117L applications was not
attempted for security reasomns. .

L. An interesting device shown was an Ultrasonic Light
Modulator which might possibly have some application in video
recording. It was stated that one hour of video information
could be stored on 1000 ft. of 70 mm film with this device,

This study has been performed by Fairchild Camera and Instru-
ment Corporation under Air Force Contract No. 33(039)-9339,

and monitored by WCIRW at Wright Air Development Center, Wright-
Patterson Air Force Base, Ohlo. We are reguesting the technical
reports on this study for further investigation.

RidenGeier
Lt. Colonel, USAF
Assistant for WS 117L

Technical Operations

DOWNGRADED AT 12 YEAR
INTEDY o oos mu il ATICALLY
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"L03 ANGELES 43, CALIFORNIA ’ 3

29 October 1956

Mr. H. L. Hibbard
Senior Vice President
Lockheed Aircraft Corp.
P, O. Box 351

Burbank, Califeruia

Dear Hall:

 For some time The Ramo-Wooldridge Corporation's Communica-

tions Division has been successfully produciag aad delivering certain
electronic equipment for a highly classified mission. This mission
has required from us some rather remarkable developments of
airborne squipment oa an unprecedented time schedule. The tech-
niques needed were very advanced, 8o that the praject was difficuii
both from the staadpoint of research and development and preduc-
tion. We are very proud of the work that we have accomplished on
this project, and are naturally very interested in seeing the results
applied tn other projects where spplicable. WS 117L appears to

us to be such a project.

As you probably know, R-W did act seek systems responsibility
for the 117L project, the major reason being that we wished to
maiatain ourseives as eligible for hardware development and pro-
ductien. Fer oune thing, we feit that we might be ia a position to
make an important contribution to this program hardware-wise
because of the similarity that we thought might exist between what
our Communications Division had already done and what Weapon

System 117L requires.

Unfortenstely. until receatly the security rules applying to our

work were so restricting that it was uet pessible for us even to

disclese this work te the key peeple of your erganization on 117L
(and not even to the kay pecple of WDD). Ceneral Ritland has been
fully sware of cur preject because he was coucerned with it from
ths Washington snd befere jeining WDD. He is aware of this letter
to you, and feels that full knowledgeshility of cur work in this area
would be bensficial te you en the 117L project. A recemt relaxing
of the security restrictisas has made it pessible for us to disciese
this work to the key WDD officials involved in 117L., Also, at this

T ITDED AT 12 YEAR
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Mr. N L. Nibbard Page 2
Lechheod Alvcraft Cory.

time, we weuld ike (o preseut to.you the petentislitice of The Rawo-
wmhmwu.mum te provide certain

of thess spesiat atzbiony componmits. hoﬁnbrnbmm
Mnmudu-ma.m to asssss the
Mhmdnﬂdmw on belialf of the

seceessful pursyit of your prefect, *mum !oryu
to visit us. Thap you tan gbsarve all aspects of the program, in-
ammmwmwmw;mu.

wmm-mrmmmm they have not

been lifted te the witent that 'we can be completely {ree in our iavi-
tatisn te you as to attendascs. Momludumhnqmud
1 did some guessing asd have slready initiated a Tequest that in
addition to yourgelf, Leuis Ridencur and Jack Carter be cleared
to have full access, By the sime you will have resd this and have besn
thbo“im#ramnu.nuhnmhuyhnam-
firmation of €learance for you. .

I hepe to hear from yeu that you are indeed interestsd in lcoking inte
these possibilities, and that you and yeur assotiates will come over
for a presemtdtion. If you can do 50, | weuld suggest that you choose
some moraning and remain to be our guests at lunch.
Sincerely,
JFVHAL CTANED

Simes Rames
Exseuxtive Vice President




1 mu-.m memum been

oto: Mmmmwmmu.m.m
thuqnummn :::Nnmnﬂmmmm-mun&mr
_lor.:#mn. I you can 4o sc, tmqumcm.
mhmmmuuonmum

Sincerely,

ORIGINAL SIGNED

llnu lmn
m"p Vice Prnucu
SRipe




22

et g ity s - 1

m Oparaticasd Cemsspt for WS LL7L
-n | NOY 9 1956
' P¢ Oy Bs Odor/

iiwe resesived, it was redlised thal thers
) . qmu&l comsept for WS Y171,

RS Mmm soaxidered a» bdﬁg

t

g

% represest the WO intarest. -

ke My, Kata folt that the letter should de sigaed as high in WOD &s mecessary

DOWNGRADED AT 12 YEAR
INTERW L5, WG T AUTURIANSALLY
DECLASSIFIiZD. DOD DIR §200.10







{4 Riepe wrTe), v e




’ ioolt;nwnu

 ——y =

" pENSON COOND 1NAT 1N
WILL ENTER MM

AND DAYL ¥ )
APPROPRIATE SLOCR

o

=

10z,

DECLASSiFIED. DOD

- ’ DOWNGRADED AT 12 YEAR
- ‘ » INTERVALU. nGt Autt.MA’\'lCALLY
= DIR 5200.10

N S B
'“"”'SII-O R B

B Big1i7]
I A




TEWVALS; NOT: U0 ATICALL
IW m . DECLASSIF?ED:DODDIR?ZW.IO

o MWWcmmmbcoemidu‘dianﬁomlphuu. The
\'0 . first is concerned with the reconnaissmnce problem in peacetime, the second with :!.nfor—
.uﬁmrohtintoan-dqm, and the third with wartime reconnaissance. Technical
'\2 accomplisiment of the task in these three cases might require different reconnaissance
systems and, in addition, political considerations enter. in connection with prewar
reconnaissance activities., It would be well, therefors, to discuss these tasks seph-
ratdy The discussion will be limited to aerisl reconnsissmce systems and will not
' em Atself with the special problems associated with limited wars. .

C.) - The peacetime reconnaissance mission ia,:lnthomn, directed at providing a
' continuous high order of intelligence data on the entire spectrum of the enewy's war-
,.nld.ngpowudmdamﬁmmummtotth-pmhbmwmtamnnm
" might be launched. Unfortunately, atpumt,mpionoustypcintomﬁondoumt
. appear to exist insofar as the USSR is concerned. It is, of course, cbvious that
_-precision mapping of the entire area is a basic requirement for the intelligence job..
. . During the IGY, intercontinentsl distance ties will be established to a high degres of
" ascuracy md with pioneer reconnaisssnce information it would then be possible to
.-‘.hcatoumahhwurgﬁmhtmthomnthromctwwpomumaoaurhr;

mtnmanmpqummm-mmtumdmﬁm '
targst complex to required acouracies. targ-ta,nehuoiﬁu,ﬂnhm, -
: soated through the simple mapping function, but the major problems will invelve.. '
"iﬁmmchumutumuu.atrmgcnrbml,mdinp-rncuhr,posdb. -‘
hrgotlmhulcm:lmmheaplmm nthgnghmofmumprobab];rbo_
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‘are far less lmm‘mtbuﬁnmumiahduththom_ot ‘Telatively eisily

logiultoucut:l.uforthiamaofthomu.
These oonnido,nﬁ.ouv imply, thoraforo, a oonﬁ.nw and c'ﬁprduu:l.n mitomg Job.

hhportmtol-onbofamcnndumomt-h, of course, the capablility for
detection of initial attack., As mentiomed above, an effective system will have the

_capability of assessing warlike preparstions and of causing the activation of Alert

progedures, mn:.dhhmdpouﬂnidontﬂhaﬂmofthoﬁmmamm

. becomes parmmount.

o .

, nmpnmm,wmwmumor;mammwu

bomb dmmage assessment, the lecation of new targets for the strategic weapons, momi-

;mwmm'acmnwmmumtwmﬁw;uum, and the detection
new attacks

umuwnummam:mn,momqmmmm
to have the capability of accomplishing all these tasks sstisfactorily is a suitedly
instrumented recommalssance satellite. Its capabilities and.its potential value nggut

. an active program to bring mhanmdnmomintobd.ngatmmhdah.

" It also appears pessible that an interim capabllity for um:lng out the vital
pucoﬁn reconnaissmoe funstions that have been discussed is deslisable with high

»altihd.uircratt mdbdlom Mcpnp-mm, obﬂau]v,bootputvﬂm

While the use of mm satellites poses certain pol‘l.tinl quuﬁ.m, these

intorcw_dnieu as balloms or aircraft. The. hportmu the Momﬁcn
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. appears
sensitive to radiation. These are important from the consideration

ineluding resolution, coverage, security during acquisition, all-weather operations,
and vulnerability te countermessures. In addition, sush fastors as sise, weight and
complexity, and installation and maintensnce di..fﬁ.cnlﬁ.u must be considered.

At the present time, photogrsphy gives the best resolution and is the most valuable
‘400l in high altitude recomnaissance. However, in conmnectien with the use of film, it
highly desirable to pursus programs for the develomment of f: that are in-
effectiveness

%
|
g
|
.g
!
|

| nin:\utor can be achieved with reconnaisssce aircraft. Among the limitations of this

tool are the needs for adequate’ weather conditions and adequate light, end the fact that
the photograph must be brought back to base to be useful, Television recomnaissance
techniques are under investigation to eliminate the last limitation. However, television

lighting conditions, and compared to an area photograph

tions. Penetration of gloud
and snow is possible,



aisga cnhavbdviddinht-otm-. ;nthoﬁr-tot
,»mmu.mmmmmmm
| sal lecation of the seurss. Inth.»
-“uuruouumm”mﬂ.m. f R e T

: unwmlamtsummmmmmrmnmmmmm
day. A single satellite in a polar orbit will '
average over a square area 2000 miles on a side and cenmtered at 50° latitude,

A camera could be momnted in a satellite that is attituds stabiliszed te about
one degree., With the use of a six-inch focal length and fine grain contimocus strip
film, it should then be pessible to o >

h\ which is equivalent te a 100 to 260-foot resolutionm en the grownd. By this methed a

g . satellite can contirmously photegraph a sone 100 miles wide at a rate of 500 aquare

0& miles per second. Two passes per day during daylight hours would yleld photographs of
400,000 square miles per day. An area of fowr millicn square miles would thus take

p Mdmtephuwumchudminwmuthuwmumhpot

{) sones, Multiplying the time by three to compensate for these facters, we arrive at

. - sbout a menth to map eut the eatire area.

During the operation the film would pass through the camera at about 1/10 of an
inch per second. Vhen sufficient exposed film was acommlated, the film would be
developed, dried, snd stored pending readout. Readout could be accomplished as soon
as communication had been established with the ground statiop by seanning the exposed
film with a narrow beam of light, converting the emerging beam into electrical im-
pulses, and tranmitting this modnlation to the groumd. ‘To ryproduse the pictures

- transmitted by the satellite, umﬁmythommcmwﬂdbo carried out

on the greund,

el m%inMdnbo mﬂrdforauhmtotophotopmnminm

+ manner desoribed sbove is roughly independént of the sise of the area. ‘It will take
abutaunth,thothoritiaaporﬁuofhnﬁaorthocubindmﬂmtsotw-.

and Burope. -The smeunt of film snd chemical however, will be propertional to the "

du-ot-thotomtorypbtogrqhod_%g.unthom it
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'mmmu«mu.mhmno:u fest.

DR AR R

mmmrorummumnammmam
and Migher altitude has seme advantage, At higher altitudes, satellites have greater
coverage of the ground and are harder to destrey by enemy actiem. A third advantege
is that 2 system of intercemmmmicating satellites for instantaneous global eeverage
can be scsomplished with fewer satellites at higher altitudes.

altitede, however, has disadvantages such as a longer commnication link

prepulsion
'umadn-mlnumammatdhdimﬂmenuu

paxrs~
graphs, significantly higher altitude suffers a very serious disadvantage in that the
requirement for a camera of longer focal lemgth must be associated with better attitude
stabilisatien, It turns cut that the restoring torque dus to gravity, which is relied
*upon for attitude stabiliszation, varies inverssly with the third power of the distance
Irom the ceuter of the earth. A satellite with d;ht-hurpciodatmdﬁtud-ot
Mt?%mmﬁudonmmﬂﬂ the restoring torque that wounld be
experienced by a satellits at sn altitude of 300 miles. -Similarly, the so-called 2k~
hour satellite which has the advantage of staying above the same pertion of the sarth
mmwmm;nm;ummmumthamtmﬁ
by a 300-mile altitade satellite. Experisnce at the lower altitude may, howsver, serve
udmhpmmmmumtmtunbomumwmiunmemu.

An ICHM emits tamns of megawatis of infrered radiation during beest, and it can.
therefere be detected readily at distances of thousands of miles in the absemce of
water vapor; Whem over any part of Bussia, a satellite in a 1000-mile oxbit wounld be

- able to ssan all of the seuntry simmltanecusly with instant signaling of ICEM lsunch

observations to a statiom in Greemland. A single satellite could detect launch
te spproximately 50 miles, emtthomnhaotlcm'lndunam@mam

d:lrootin m'm ﬂu attack is being



Ty grvud mﬁu’u. : The- :I.atamtian oould be used.te. uma;w lectrenis. .
capibilities) te looats special 'targets, suchas missile lmmoh'sitesj to obs

. GONGLUSIONS AD RECOMMENDATIONS

¥eh resepna """"..:lntqlm_d-d.auduhuto cm-un and idegdity .
i Tgioiis Siflat s ey servtey. ) seianifle s GeRLs

,itine 6L day,, $t0., and osmm

changing degress of astivity in varieus aress; mhmwm&fm
upcbmﬁu.

mummmthmbommm.bammutuntnmw-wor
modest extensions of it. A4ll of them are secure in the semse that there would be neo
way for an enemy to know that reconnaissance activities were being carried ea.

Radar is net considered to be a useful technique in a satellite platform for two
reasons., First, a large amount of power would be required, Second, ndoqutcrcaolnﬁ.on
does not appear to be feasibls at the present time. In addition, of courss, radar
mwmmwmnwamuumjnthjm

‘ Inthod:!.mudonnnr, 1thuh.nmndthatthoinforuﬂeninthouhmto
will be coommicated to the ground by electronic readout. This is necesssry if the re-
quired information is to reasch our intelligence centers as soon as possible, Under
certain circmstances, however, it nay be desirsdls to consider physical recovery of
information by such means as ejection of a re-eniry capsule. This procedure is not -
impossibls, but does present a wmignificant develepment effort. It might be necessary,
however, to resort to this technique if enemy jumming of our ground stations made it
difficult or impossible to acquire the needed information. Similarly, if one wanted
to acquire information at too great a rate for readout, physical recovery might be
desirable, For example, there might be a need to map the entire U.S5.8.R. and China
plus all Irem Curtain countries within ons momnth. Inthianpthobutmodnro
ngh‘;goitodf::tomwmhmaandojmthoﬁhinamcapnhm
the job is .
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total scope of the ‘Ws-117L "
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¥.0f AW problems with respect to -

'bﬂ‘ﬂm‘ﬁmmm;umnmnp asto Il

B. A, SCHRIGVER
Major General, USA.P
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opsiations, It is therefore belisved that the ARS will give great impstus toward
this much needed integration snd oentral oantrol of collectien opsrations becmse of
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ON nilpcu.'l Base Dats’ mnn Projeet #5537,

@) qummumromnm Contrel
Project #4586, * 1ne ’

| (o) Kletreato Data Processing, Preject #5532,
o - (£) Bapid Reastion Data Handling, Project #5533,
N () Drtelligence Litrery Mechsnisation, Project 4591.
(h) Qualitative Persomuel Requirements, Project #E730. '
O " (3) The deyslopment program as noted excludes whole portions of the
.wwtimmnnmm such as the intelligence estimating

functions within the D/I, Hq USAF and ATIC, and the target material produstion
m.tmmmnqm;mdmntmmmmmmkmum

tho1960-1953t1;0pn1d.
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. Mo Itiutbiﬁutdmuirrmo)muhnapﬂnm
-cmwhﬂdup in-the-heuse capability to perform those sreas of work
-torum.hithnot:lw]ymtd putieﬂnhwbonthqthtbmﬁu ot
already exist in ether groups. -

3. Qemclusiens:

a, The thearetical point whers development respomsibility should

shift from collection system to the data handling system is where in the
develoment of the system an interpretabls physical product is reashed with
sccompanying available data for identifiecation and location purposes, such as
mag tape, developed (wninterpreted) photographic material, wire recordings, ete.
Further processing, 1.e., interpretatiom, tm]ydu, starage, display, dissemi-
natien, eteo. bommmtclyt:l«ltomm‘o understanding of the:
users, their needs, methods, equipment and capabilities. It appears realistic to assume
(‘,thnttbnduignanddmlwtnqumntannldhm.totﬁcinﬂ;mrﬂld

by the groups primely responsible for the intelligence data handling systeam,

b. nmu&m.mmmwmmmch
Mmmuuhmmembmtydmfmmb
efficiently employ the ARS, this thecrstical point im the WS ]17L program would
be en the ground following the electironic and photographic precessing which
transforms the received signal into phetegraphic ferm for the Visual System, and
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(2)' On an associate prime comtracter basis.

. hvinottbmodfcrclmmpmﬁmudthochﬂnity
botnbnthiamkmdthommm&dﬂdmt,amrcm
evaluation group should be established to to select the sub or assocoiate contractor.
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d-punatpthuhuhmrmtownfmtommu

'mtmtdsmchﬂucontdmdhtholttuhd (Inolom
) Memorandum for the Record.

3. mhthoemofmtimprapoeedinthahttcuthb
desire of Gemeral Schriever does not agree with the recommendation
of this office as contained in our staff study, 20 February 57,

"Intelligence Data Handling System Support for WS 117L* (Inclosure
3) it is a workable solution,

4+ It is my estimate that a net additional four (4) officers
and two (2) secretaries will be required to perform the net additional
mwmthswwmmh"gdml._
Systen 438L as presently constituted is a camplicated mysteam ¢
with a mmber of bits and pieces plus plans and commitments in many
arees such as 3AC and USAFE,
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n. m'namnou.m
USAF .
MMC-P  ACIC-T  USN/CNO-I | _
'APGC-I ATIC-I' USA/c/s-y | .- 7o - o [Prev ] GEM
ATC-I - -othercCia/t | . el ST TYIsH
sac-1 : T Tememy - Jw. |38 ] 4000M
Abc-l B ST A 'u ‘AQMissiles) [ 59 | 5000M"
. This 1. the 1n£thl report on thio ro, ecc. L - /. [61-65]23000M |
a.mumWonmmou - - A : BN X

-[rective 85 dated 3 Auguct 1956 and Systu Dwelopnent Directivo No 1171. dated
13 Angnst 1956.. " | S

_The Visual noconu:l.uance Subsyotcn (ws 117L) delcri-bgd in tho Dcvalopunt
Plan is designed to fulfill the military requirement outlined in- Gencral Opeut-
ing Requirements 80 (8A-2C) du:cd 11 Maxrch 1955 and Systems ‘Requiremént 5 dsted
17 October 1955. The development of WS 117L was directed by Dcvclopunt pi-




::.tcrrit:oriu controllcd .by tlu USSR and 1u .nm. thc oyat:n mt_ be cmble
of obniuing. : . :

SIS . L\"n) lou:inc urant, nnpp:lng. piomr ccrrain, mther, and photo o
o :lntollizme dau . o R

P

‘ . (b) lonb dmac uunml: of high yiol.d mpon ltri.ku"

» ca

: 'thu tuboystu prwidu v:l.-ul dq:a recordlng fron a uteuiu vehicle.
I . It includu programming of recording,  processing and storage, electrpnic read-
(" - out for transmission of raw data to a ground station; .and recomstitution. of -the . ..
- . .raw data into a useable photographic form. This subsystea will function at an
. orbiting altitude of approximately 300 nautical miles and will resolve objects
"of approxintely 20 £oot d;l.unoionn vith a locati.on accuracy of [ 1/10 nile.

2. pspromch ST

;Viml g;u acquiution wul enploy couventtml ggrul ahotoguphi tccb-

niquea \d.th special features ‘of automatic chemical ptoc,!liqg and television

| typs.data rsadsout in the eariy vehicles. Alsc being considered-are electro-

- ‘static’ tdpe and high resolution television with magnetic tape.storage.. The
. --latte¥ items need development in the state of the art bctou they:. ‘could be .
i :lncludcd in the vehicle payload. . The major dttﬁcultiu to be overcono 1nclude
.5 .(1). the hazerds of high level udiation vhen nuclear. power. ‘sources are used
©-7(2) the operation in a gravitationless. envirorment (3) the lack of actual

' environmental information at the opcut:lng altitude (4) ‘the dcvcl.opncnt of -

cluble components capable: of operating unattended. for" pnzduioa of; tine L
(5)- term-unut omfed—groceuing of pbotogu:ﬁc’%fi(s)?’m [opment, of &




(d) m- mk covers tho dcvel.opmt ot emru and lmu f.or the -4
phocoguphic recording" of ‘the urget area. A strip tm camera using 70 mm St o
.- £1lm will be developed ‘for the Pioneer and Advanced Vehicles. The camera will
" have an ‘image motion compensation drive which can be corrected by signals from
“the vehicle programmer or the ground station. Accurate slow speed Hln drive
machanisms that can be command corrected will have to be developed. Provisions
- will also be made for commanding focus adjustments to correct for error in-
. troduced dus to ascent vibration or ‘uncompensated temperature effects. The
lenses which will probably be used. are a 6. inch focal length leas for the Pioneer
- ‘Vehicle and a 36 inch lens for the Advanced Vehiclé. The lens speeds will be .
.£/2.8 or faster and the lenses will resolve over 100 lines per millimeter at a -
-2 to-l target contrast. Automatic exposure control will be included in order to. . ..
.provide optimum exposure for maximum.resolution. Adventage will be taken of the
" cxpectod vehicle stability to obtain extremely high resolution in. .flight with
an exposure time of approximately 1/100 second on slow speed film. v.hiclo
attitude information shall be recorded to assist in obuini.ns location accuracy to
' l -:I.le :l.n I:hc Pimer Vch:lclc and 1/2 d.l.e 1n the Adnncod v.h:l.clo.

. (c) Thc dcvclopnant apyroach wi.ll be to provi,d. a gudual incrun in
. emb:l.lity and. £lex£b11:l.ty. ~The camera for the Pionser Vehicle will be equipped
~.with a 6 inch focal length lens and will be mounted in thé vertical position.
.- The Advanced Vehicle camera will: have a: 36: {och lens. and v:l.ll, be cturablc , 1
preselected roll axis angles for detailed .coverags of specific target areas. . !
‘The 6 inch focal length lens is’ presently able to meet the resolution require-
ments: at a lens speed of f/3 S and is being rcdu:l.gnqd to provide approxiutely
the same capability at £/2. 8. The 36 iuch focal length lens is in dooi.gn o
ﬂ:agu and is expccted to mt t:he rnolution requircuntn. ‘ o

(2): mk o, ,39813
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'roehniqma and aquip-cnt ‘musti be’ dcnlnpod to. penit long ti.u mttmdcd

fagh device tqctamo
nz’,thc ﬁhbnd lofutim doring )

thc upacity of .tho mosm or to p;ocuc op co-nnd fro- thc vohiclc

- ‘operation in a gravitationless environment and mears sust be provided for .
' accurate temperature control., The oxpcri.mul item will process the - ﬂ.l- i

around the outside of a drum. The film will be locited in'a rubbes sandwich

~‘around the ‘Gium and will be clamped. ‘at each end. Solutions will be. injected
* 1into. t:ho chamber and rollor. m:l.ng along thn blanlut -will pmidc agiution.

“(e) run advantags will bo taken of the use of insulation to- assist ¥
ia wmaintaining sn-average tnpcutu:e in the ‘processox. ‘The process itself =
--will be designed for an average. tqcra:uro than can best be maintained with o
mmzm,ﬁnmplmul temperature control. An experimental rubler blanket
. processor haa been built and is being tested and evaluated. -Information obtsined
in these tests: wnl assist :I.n arriving at the propcr duign to go 1nto the
veucl.c.

(3) 'l'uk l!o. 39814 o I Anto-:i.e mu Rudout
| B o g Equipment .
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light bean being pasiéd through 1nand - t3 " . a8
‘électrical” ‘analog'to ’ '
:,the equipment required to accopt instructions from ‘the.control oquip.nt and
mfor- the functions according to. such. Lutmtim the equipunt to. provide
- 'the necessary synchronizing, bhnking and other functions required for.
. reconstitution of the pictorial information at the groum! cu(;i.on.»- This item

. will be capable of reading out detail as small as 100' photo linu per nillinetef
.om the fi.h wi.th a -i.n:lm loci of 1nfomt:lon.. _ *« f."-_

-

_ . (e) - The 1n1t:1¢1 approach includes dwolopmt o£ a lpechl high
resolution line scan cathode ray tube to provide. the scanning light source,
development of suitable film transport, optical and mechanical scanning componeat:
to meet the resolution and other requirements and the design. and fabrication of &

‘the necessary supporting components such as nynchmizing mrators, photo- .
' mltiplior ci.tcuitry and vidoo upliﬂen. (u. L ul ~

¢ @ -mk No. 39315 --;r&:blyéte- éoﬁt'rois

_ (a) COntractor . LT Lockhud Aircraft Corp.
s : B . TR R T f.::.ﬁ‘.-.‘f. l:l.u:lla Syctm Division .
| concuc: Fo.r . Lo “ar 06(647)-97

"'“" “Sub Contractor: '
L o »Appgrncu. and 0pti.cal Di.v.

‘l‘cehnical Advisor

S . (b).-«-‘rhia uok covers the. developunt of coutrol cnd trmport :
s jmhnnim ‘for the functioning of the components md the’ ‘handling of the tilm
“dn the vohi.clc. ‘l'hc centrola will bc ubl.c to op‘uu tho airbornc nubayll:cm




Sub contraccor. D L lut-tn Rochk 00.;
Cia : L Apptntu cnd Opeicul. Div.

:-".‘7fr'.¢hniéai Adviloh: K AR .'(1‘). 'ur. Janu nuehby S
LT )y e loland Dunker
.,;:\._ R - ":_: ” :_. e oo .: m. mc .
NEROCEE
» (b) l’he objoctivc of this task is to dcvelop -uu for rccording the
vidoo output cf the Visual Data Link receiver in a form coqncible with sub-
sequent operations of the WS 117L Data Processing &xbsywe- The end product
will be a video-photo recording and film processing device which is capable of
being integrated into the Visual Reconnsissance Subsystems. - This equip-ent

. will consist of cameras suitable for photographing the video data frod'the

" output ‘of -the Visual Data Link receiver as presented by, a athodc ray- pictun :
" . tube or other light transducer and the equipment required to process the. exposed

. film and deliver the developed film as the imput to th-.vs 117!. Data l'roculing

" Subsystea. This equipment shall include the composite video niml decoding’
.. equipment, scinning cquipunt, control equipment,  and other associated equip~ .
.."ment a8 required to make an operational ‘recording and’ proccutng device. This
item will be capable of accommodating the total information bandwidth of the
. “visual data link and will deliver the priury f£ilm record to the nau l’roceuing
.. Subsystems with a ninim ttu dclay and vith s -intm lon of ‘TOcOo!

i infor-ltion.




e rlor:lda sr.au Ihimu.ty

'Ar 19(605)-1154

* Hatvard’ collogc (Bluc mu
' 0burvatory)

Contract Bo.: A 19(504)-1589 -

| mme'n Advisor: Dr. W. K, Widger -
R e (b) m objective of thu tuk 1. to deterniuc thc rcqu:lrmnca for
: (\, g , utcroligical data collected from a satellite. This will include sudh:factors

2 - a8 (1) minimm and optimum areas of covarage to provide useable infomt:lon,

.-+ (2) resolution and photograpbic scale required for analysis purposes (3) methods——

for obtaining horizontal cloud velocities and the ‘accuracy required (4) the
..pcri.od:lc rate -at which coverage must be obtained.

. (c) Available cloud pictures obtained from aircuft, bauoonl, and A
R »rockcu, and standard synoptic weather data will be studied to determine the .. ..
i requirements that must be met by the data from theé satellite vehicle, This task
~ will be terminated when the effort under the present coatueto hu been trm-
-ferred to Arcnc Atnoophetic Aulyoi- l.aboutory. ' :

' 21¢. , Othor Infomtion R -

All work - 1nvo1v:l.ns long focal. lcngl:h lmu , camera designl, and new
films and processes for aerial photography above 30,000 feet may be: considered.
. collateral activities. - However, the unusual cuvirompcnnl condil::l’.ou are not
- met. by pruonr.ly available -equipment. - Furthermore,. £i.
‘has not been caucd'.upomt:o meet. thof-emting demands .. o
of 1n£orncion 1n: -
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e nui.gn ud dnvelopunt wotk vﬂl bc eontimnd to producc tln cxp‘timtal ,
model of the components. These will ‘be .tested and evaluated for performance
7 and compatibility. — Infoxmation obtained. here \d.u bc tncorporated 1neo thc i
NS du:lgu of the proto:ype -odeln. R e RPN

S m ruurch aud dcvelopunt effort on other visual rmmianme -ethods
;1.11- Ini.ng conducted at.Wright Air Development Center (WCLEW). under Project’ 4123 .
TV Reconnaissance techniques and 6219 Special Sensors. . ‘These projects cover
- .the developments on electrostatic upe, high resolution television with: magnetic -

‘tape storage, cnd light amplification. These developments will be consi.dcrod

A for inclusion in the Visual Reconnaissance Vehicle when the. state of the art
e has advanced to a point where these oqgtpmts and uclmiqmc could meet the
C . roqutrmnt- of WS 117!..
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outi.om on a comnd ctgul £ro- tha sution Lo e S R

s ‘nu approcch t:o the ptoblu vas do:er-ined by tmibil:l.ty studiu _
conducted by -the Rand Corporation and design studies conducted by Lockheed Air-
craft Corporation, Glenn L Martin Aircraft Cowpany, and The ‘Rddio Corporation
of America. Evaluation of the design studies resulted in. tho cho:lce of the -
approach propond by Lockheed Mrcraft Cotporation.

felwlon et T T

The vuul momiumc Sub:yﬂ:en wlll provide phot.ogrnphi coverasc

of pruclecud areas of the USSR and satellite nations on a daily basis from

the orbiting WS 117L vehicles. - The vehicles will orbit at a 300 nautical mile

‘altitude at a volocity of 25,000 feet per 'econd The functions 1nvo1ved will -
. be'

1. Progrmed photognphie r‘corcn.ns of the ulecud mgot areas

2. Proccuins and uorap of thc recordad data‘
3. Rndout and trmntu;lonsof :hc Taw dau to gronnd in:etcept

&, Ground proceui.ng qf thg uv dau 1nto a uublc fotn. o .

"The dcvelopunt will. procud through thtu vcnions of che v:l.nul ouboyctas )
uch wvith lncrmed upnbi.li.ty. 'muc mbsy:tm are vi.mliud as follows:



gg_vgilhnco Visul Snm E. !

, m Survoilhnc. v.hiclc vul b‘ duignnd .ﬁor s uctu 1ife of: app:oxi.-
uuly one year. Multiple cameras. imulutiou will be individually. steerable
to preselected and programmed targets. ‘The use. of ‘myltiple vehicles will provide
daily coverage of the desired areas. . The Surveillsnce Subsystea will ba capable
‘of identifying 20 foot ground objccu. Other than photographic methods will be
considered for these vehicles including: high resolution telsvision with

‘magnatic tape storage, electrostatic ‘photography, and 1light npuﬂcntion for
opeuting under low level light eondicionl.

o’




. .ﬂf\“’.m
bw~-‘h qz

R & D SCHEDULE /
[Jsvsven  (ZIPROJECT [JTASK []OTHER

| RLECTRONIC RECOMNAISSANCE SUBSYSTEM FOR ARS, ermas B
1L . (TICLASSIFIXD TITLY) SUBSYSTEN ¥, W8 1171 ]
— .+ ”uﬂlﬂ.‘ CA_I}INW YEARS £2

TO CoMPL ]

..u . | PmoszcTOn » " 57 » LT 1
- TAK A |,lalslolnioisirin]alnlsisials Jolniolslrintaluisfsta felala fe

,—»[lll

al.)

T 39872 "14 | T u._

" :398!!' NS P

T E

- i |
- "

'
ol - P v

113 b g

4740 - -

. e RS 4
- .‘.-!



. R & D SCHEDULE
Csvsten [XIProsEcy [CITASK  [T]orHER

ELECTROMIC RECONNAISSANCE SUBSYSTEM POR ARS, WS 1171.J1 meriaL %)

'm rm.:) “SUBSYSTEM F, WS 117L enanee

T SCHEDULE “CALENDAR YEARS
T PROJILCT OR » 19 ) " wee |19 s TO CoMPL,

TASK MR {514 almls [slala]o oavna]a_oaja lsﬁ ]

1280

e

-
o
L.
Ll
.
bl
13

Advancad .l‘.egcg Recon Bquip I¥-39823 E i . :
' J i , ot
R - ¥ ] 5 . . - d N . . : N O X

Sﬁ.t\f‘lillllncc.‘_ Totrnf Re

m:ruce mtdod s
At cation of devel
: svel ¢t model fabriha P

| 3
<3
e

? "of contractor c Lance. ' - 4at) gt :

ind Test starts = T RN B . . : REEENGESE
Pe sIntegration wi irse F g £ ' 1L ” -1
; wletion of tuncclonn o] 114 [ L#h. 7
J%-Preparation,of B 11 - A EC R

d 0
>

T LT o-.' ﬁ‘l L2 .“'-_

et




TR A

R & D MANPOWER ANNEX e
- B . - PASE or PASES -
. Clsvstam (@Pmoser [JTask [CJorsam . O SIEEm e
| o= , ) | 2 April 1957 v
o "-'u R . ' - g g B IITIAL m -;.1 [ ;7?0- N B 1 .
'. s 1171 B : . cHANSE -
. - Lo PROJECTED DIRECT MAN-YEARS

. - T BT T — — :
mmﬂfl?ﬁ TITLE i ORG MAN-QTRS ry % 57 rY 8 sﬁ (4 4 ‘”’J (A4 “ﬁn TO COMPL B
R

LASY QTR . ) PR )
AVAL NORD AvaL l.ﬂo n..n RORD

WS 117L Project Office, WOD 0.5 0.5 1.0 0.5 |10 | 2.0 l.fz_.p_:;._.‘

Aerial Reconnsissance Labora-

< | tory, WADC - R 0.5 0.5 1.0 0.5 | L0 . 1.0

R SN
.

L Lol . 'mn: . B 1.0 ’ 1.0 | 2.0 1.0 - 2.0 % Sb,o -3,0 - \*~
TOTAL MANPOWER DOLLARS: | 1,820 | 7,280 |14,560 7,280 | 14,560 | 24,860 |24,840 - [124, 200
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Sublysm F - !LBCTRORIC REMISSAMB

. Tab 1 -e.~cenen_1' ,pes;gn ._Spectﬁc_:guog h O

o1, cenem

l: of the Prob
An earth uteuite would provtde a platfqu fro- vhicmhitherto

“inaccessible portions of the Soviet Bloc nations could.be subjected. to sur? "

veillence of varicus types. The problem for the ferret’ subsysten is to

‘design equipment which will overcome the severe env:lromntal and payload
‘restrictions and which will obtain such.data concctu:lng -electromagnetic

sigmls as will. provide the maximum possible intelugence :l.nfomt:lon.
B. Approach ) !

The design of a system to obtain electronic recomnsissance information
from a satellite vehicle requires the sub-division of the over-all effort into
missions. These missions must then be ordered inm priority suéh that, in
general, the most useful information will be obtained first.

Equipment design may then be optimized for each mission and separate
equipment may be designed for each.if necessary. The ordering of missions
should be such that information obtained 'from early missions will prowide N
guidance in the design of equipment and establishment of objectives for later-
wmissions. In every case, the missions will be predicated upon intelligence
needs and not necessarily upon equipment availability.

The general procedure must be as follows:

1. Define :I.ntelligence objective. .
2. Detem:lne which objcctivea can be best met b.yi satellite reconnais-
sance. :

3. Determine parameters and accuracies required to meet objectivei.

4. Specify and develop equipment compatible with the physical environ-
ment that is within the state of the art to receive, detect, analyze and record

. the messured parameters within the desired accuracy. such u.

Y Yo .Antem_u..
b. Receivers
¢. Analysis and Recording Sysi:am

d. Programmer requirements

D)
ke
*

’
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O 'hb 1 - General Dui.gn s”cifiution (conl: ) -

. B_x_gected Resul.ts '

N 1. will prov:l.de an i.nitial clectroni.c recom:lcunce oyﬂ:en A
. that is compatible with tha phyni.cal enviroment. ‘and that will y:l.cld uuful
: :I.nt.lligencc data. : sl , N ,

. 2. iuu detetmi.ne vhere r.hc state of. ‘the art mt bc advancod (gnd
physical limiations overcons) to ut:l.cfy a11 inunigence requirmnts placed
on this sub-system. . _

II. Description

_A. Intelligence Requirements

The reasons for prefeninWare that, first, it is known l:hat:
there are many signals in this part.o e :pectm which can be used as“cali-
brating or test signals and in effect give notice that the whole ‘equipment

is functioning. Second, there is every reason to believe that the national
intelligence effort will benefit from- knowina that there are signals hW/
from geographical areas that are now inaccessible to us. There is no poin ’
in using the satellite to record signals from satellite border areas, or

{ ' along the China coast since adequate coverage is given by ‘other col!ection
Lo methods. .
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strict the mmber of antennas on'_any one '
conf.:lgurat;i_.@g to hlpleuncthe above intelligence

.

B. Antennas

.~ Physical limitations re
. vehicle. Suggested antenna
. requirements. are as follows:
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C. Power Supply '

: - The only type of power euppliee expected to be definitely available nnd
provcn by the time of the Pioneer system will be primary batteries. Height of. -
the best available will be in the order of 1800 pounds for a capability of 200
watts for 20 days continuous operation. Avci.labnity of ‘the radio isotdpe '
power supply with batteries will enable the use of higher power for a lomger
operating time but will present problems concerned with radiation damage, induced
circuit noise, and heat removal.

D. Receivers
Pwer consumption keeps receiver sophistication t.o a minfmom. If

certain frequency bands are chosen, TWT (traveling wave tubes) development
to produce a suitable tube with permanent magnet focusing will be required.

E. Data Analzeis and Kecording

Power consumption and weight considerations demand maximwm gimplification
of analysis and storage processes to be performed in the satellite. Satellite
" apalysis should be limited to essentielly an encoding process with recorder - -
or storage requirements being limited to multiple channel; ANATrTOw bandwidth,
e.g., 10 kc/s. Requirements for the data mlyais equ:l.pment are described
briefly in the task outlines. .

F. Telemetering Eguimgnt

The telemetering system will make use of present standards and
techniques. No major techmnical probleu exist here and no niniwm specifications
-aT. rcquited at this stage of developunt. ‘ : : .

G. thsicel Envi romnent

All estimtes and celculations have been mde on the basis of exist- ;
ing and predicted knowledge and are 111 aubject to nodifi.cauon by projected

e,
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1.
This 18 the initi£l Report om this-'Project.

W Tatal

- when timeliness of information is of mountins 1mportance.. A dats handlin,_,

20. REQUIREMENT AND/OR JUSTIFICATION

GOR No. 20 (SM-2C) dated 16 March 1955 and SR | No. 5‘ dated 17 October 1953
establishes the requirement for an .ir Force Intelligence Data Handling. Syst:u
capable of accepting and processing visual, ferret and infrared data from
Satellite reconn:issance veliicles. - Raconnaissance Satellit2s are expected to

evaluated cnd anzlyzed today, or which is anticipated to’be collected. by. other
systems in the near. future. -~ This great increase in quantity of collected
data will overtax the present ;I.ntclligence data handling system at a time

system must therefore be e:pecially designed &nd developed aroun& tha- chsr..ct _
istics of this collectzon systen to ‘minimize the time needed to produce mosnin: -
‘ful inteiligonce firom the collecttd raw data. The requirement can ultimately
be best satisfied through the planned exploitation of automation, mchani.‘-tion
electronics miniturizati.on and modern production type techniques. i

provide & much greater number of “pieces"” ofintelligence than is being collent:q.

e
Sel .

(Uncmssmm TITLE) DaTA mocxasmc SUDSY i-sgomsr- | 1763 © | 45
FOR ARS wsnm. _ % INDEX NUNBIR| 5. REPORT m‘,
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Strategic “Alr wnrfa;:f.' ﬁstem 117!. 39, Recon Iuterpretat:lon and - | 10
. Computation. - 10-9
5. COOMIZANT AGENCY . T Atzmmwoamm " | CORTRACT/W.0. NO.
Air Research & Development : . ’ 4 ‘ '
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e; ‘reilored to the colleer.ion cheracterietics end cepabilities
_ of l:he reconneinence ul:ellite,

Ty e L b, Designed to centrelly provide for repid and e!ficient ptoceuing o
‘and dissemination of all satellite eollected data in a manner which best
setiefiee user requiremenl:e.._._"-_ SN S

e :

21, Brief end Hiliterz Cherecterietic

This project covers the design and development of & completely integreted
Intelligence Data Processing Subsystem including the equipment » techniques
and procedures to transform recorded, rav, photographic, ferret and infrared
data into useful intelligence.. This data processing subsystem will incorporate
timely intelligence feedback from ot:het intelligence collection systems and
agencies to insure: .

a. Best operational employment of the satellite collection capabilities.
b. Optimum extraction of information from the raw data collected.

Q Data will be acquired from the satellite through radio transmission
channels and reception at ground receiving stations. The ground receivj.ng
stations will identify, record, and retransmit this fnformation to a central

{ point, for simplicity termed the ARSIC (Advance Reconnaissance System Intelligence
Center). The Intelligence Data Processing Subsystem located primarily within
the ARSIC will be capable of all functions necessary to transform the recorded
rav data into useful intelligence. The functional areas which must be investi-
gated and considered to insure the efficient production and availability of -

" intelligence in the forms, frequencies and quantities desired by various users
are: processing, screening, interpretation, collation, evaluation, indexing,
storage and retrievel analysis, display, diesemination and presentation. .

A Development of this subsystem must make mximun use of the Intelligence
Data Processing Subsystem design concept, equipnent » techniques, and procedures
recommended and/or under development in support of System 438L, "USAF
Intelligence Data Handling System". It appears that some of 'these techniquee
and equipnente will meet some of the neede of thie aubeystem.

A21bém’____ o " e .4 .

' 'Ihe HS-117L is being developed on a developnen: echedule pheeed over's |
, period of years. and including a variety of configuretions, capabilities. and
.useful -vehicle life spans. It ic pla;med to develop the. Data Processing Sub-
.. system. on an orderly growth basis which. is phaeed to the cotllection eapa-
- bilities and ‘operationdl ability of the system.. " ,
. To. be. teelietic, the design and development of the subeystem mec -be

T3
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() A def:l.ni.tion and/or si.-xletion ot the uw dete (end product) +
of the collection enlnyete-e, . . ey A

277 (2) An: mlyeie of the uses of theee defined end prodnctg. 1.e.. who
vente vlut i.n!omt:l.on, for what uae, how often, aud in whet forn. _ 3

: xech eeperete uee “of -the. dete met ‘be e'hldied to detetnine the procening .
. steps involved from the initial receipt of the raw deu through the production
..of a finished output which best satisfies that use.  Once the end products
. of the collection subsystems. are defined, a design ‘for efffciently processing
the information can be sensibly'conceived. Simultameously, research effort
" must be initiated to attack technical problems that threaten the development
of vitally needed equipments. Large scale equipment development efforts ' N
will normally follow the completion and be guided by the system design frame- -
work and the results of the Equipment Application and Techniques Exploration
Task. Following the equipment development and testing, the components will
be combined, installed, and tested as a system to point out the final modiﬂ-
cations and debugging required before it is operatiomlly teedy. '

. In order to meet the changing capabilities of the collection systems it
will be necessary to conduct & continuing research and technical development

 effort on techniques and procedures for application to the more advanced

~ " facilities. The concept of the initial data handling center is one'of rélative

simplicity. Limited amounts of mechanization and automation will be adequate

‘to handlé efficiently the early data ylelds of the ARS. This will provide

the capacity for the orderly evaluation and development of more complex

components to meet more stringent requirements as the system grows

-

c. Tasks

The areas which will require development effort have been divided
into general functional areas as listed below. As wofk progresses these
tasks will require expansion to reflect various intelligence functional areas

. and/or to relate the development work required to the particular sensing tech-
nique employed. Operational characteristics, to the degree possible at this s
.time, are included in the generel deeign speciticetion of the devel.opnent plan. '

(1) 'Task ye. 39856 - s:f.mlet:lon of ARS Dats Iggut

Cmtueter- Not Yet Deternined o R

'reehnicel Advieor- Hr. P. !elly, RCWIO, Intelligence Labotetory
SR RADC, Rome, New York ’

The objective of this mk ie to teal:leticelly simulate all typee ;
-of. predicted end products of the successive collection versions of, this - s
ystem. .These simulated ‘end producte ehonld 1nc1ude the range of" renolution. hf
;ccver repetition nnd quentity value‘f*' entic:l.peted or possibie. ‘rh:le deta 18 T
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o tnndnmentel in determining the ueefulnesc of the rqv data. to ‘the veriety of
e potentiel users, and, _coneequently.!the requiremente for the proceuing

involved. Results of this .phase of ‘the-work will be. the buia for the final

-.- deeign of the data-handling eyatem} and will determine the proceduree and
. characteristics of the equipment: needed to best’ ‘satisfy the ‘data’ processing - = ..
teiuirements for eech eubeequent vereion of the reconnaiuance vehicles. ' BRI

(2) 'l'aek No. 39857 - Intelligence Datc Proceseigg System Design

Contractor: Not Yet Determined

Technical Advisor: Mr. R. Libby, RCHI, Intelligence Laboratory,
. Rome, New York

This task embraces the study work required to produce a design of .2
Subsystem (including procedures, equipment and techmnique) to efficiently
transform the collected raw data into useable intelligence. Besic imput
data to this design study effort will be supplied in part by the simulation
task. Possible uses of the collected product against the intelligence needs
of major elements of the intelligemce community as well as such factors as
operational desirability, technical feasibility, and logistic supportability
will be considered in arriving at the preferred system design.

(3) Task No. 39858 - Eggiggi nt An‘gli_cation_and 'l'echnigue Experimentation

Contractor: Not Yet Determined
Technical Advisor: 1lst/Lt. A. Buckland, RCWIO, RADC, Rome, New York.

The objective of this task is to provide a source of technical know-
how for individual application to the variety of functions and processes
included within this subsystem and to single out apparent shoke points in the
data handling system against which investigative effort should be concentrated.
It will provide input to the systems design group concerning the feasibility
of techniques and equipments which exist or can be developed and made aveilable-
for systems integration. .The output of this teek will be reports and . technical
data to form the basis for. _ _

(e) Selection end modification of exicting comerical end in- C

’ ‘development equipment. . _ . e

(b) the performance characteristics and epecificetione of the
development itema required including the optimum technical approach.

(4) rask No. /39859 -M&M‘ PR
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EEEE objective of thil ta.sk ia to ac.tively develop thoae hardwarc ith -+

: which are not commercially available or-in’ ‘development, but required hy,this
sub=system. Included will be- ‘modifications to. nxisting equipmnt when..
appropriatc to insure their: thaximm applicability. Guidance on: the itm to
be developed and their functional lpecificatigtu will stem from'ths’ S'yotm oo
-Design 'rask and the Equipment Application and Tocbniqua !xparimntatian tnk. .

(5) '.l.'uk l!o 39860 - Intelligence Data Proceuins Subaysten
Integration and 'rest

_ Contractor: Not Yet Datemined

Technical Advisor: Mr. R. Libby, xcwx. Intelligence Laboratory,
RADC, Rome, New York

The objective of this task is the acconpl.iahment of the ove:;all

. contractor systems management functions to insure its operational availability,
prescribed performance, and its working integration with the other parts of
the intelligence system. It will include but not be limited to: the systems
engineering, complete installation and equipping of the ARSIC, and the combined
test of all individual items which comprise this subsystem under simulated '
and qperational uses. Command Post Exercises (CPX) using products.of the
simulation program as well as test run data from the functional test 4f the

R visual, ferret, and infrared subsystems for input data will be accomplished

{ to checkout and modify the individual component and overall sx.bsyatem procedures,
operation, and performance. .

<6

(6) Task No. 39855 - Intelligence Parameters and Data Processing
Subsystem Criteria Studies .

Contractors: Planning Research Corpo.tation
10966 LaConte Avenue -4
Los Angeles, California '

Aero Services Corpotttion
210 Bast Courtland Street
Philadelphia, Pennsylvania

Physical Research Laboratoty, Boston University
. 707 Commonwealth Avenue. S -
Boaton, Hasuchuutta

Ohio State University .
COIu:nbus, Ohio :

Battelle Memoxrial Institutc ‘ ., .
- 505 King Avenue - . oL
~ Columbus, Ohio.
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Brondv:lew Rcmrch and Devalopnen: L
PSR : - I 1127 Chula Vista Avenue S
: o ‘ o Burlingeme, califo:n:l.a, B
Lo . Task Bngineer: e S A
: W : Mr, Frank Kelly, RCWIO ; e ol
Intelligence Laboratory '
RADC, Rome, New York

. Task Technical Advisors:

Major W. E. Callanan, RCWIR
1/Lt. L. R, Buckland, RCWOO
- - , 1/Lt. R. E. Moss, RCWIO
- . Mr. A. L. Downing, RCWIP

Intelligence Laboratory
RADC, Rome, New York

-/

Objective: .

(" This task will provide analytical data as am input to the WS-117L
Plarning function to determine intelligence requirements and design criteria.
It is aimed at determining the optimum detail, volume, and accuracy of the
"gightings" to be made by the reconnaissance sensing equipments, by spelling
out the information requirements of the users and translating these into
meaningful quantitative terms and specifications. Effort will also be
devoted to those areas relating the human behavioral characteristics to the
intelligence processing and analysis functions. This study will ‘include the
exploration of possible applications of machine techniqiés for the aut:omati.on
of the "non-judgment"” work areas w:lchin these functions.

(7) ZITask No. 39861 - Peraonnel, 'rrainigg and Human Bmineerigg Support

Cont:ractor: Initially an In-HouseWBEfort. Eventaul cqut;;actor »
not yet deterniined L
Task .-Bng'ineer'. Dr. P. Berah. ‘RCSH, Buman Factors Laboutory,
o RADC N Rone, l!ev York

: The objective of this task is to prqvide all necessary ‘human engiﬂeering i
support for the Data Processing. Subsystem This task will develop critéria
- .and specifications for training téchniqués, equipment, and simslators. “Xt - -
- :will also include-the production of Qualitative Personnel Requirements Information
. {QPRI) -covering all:- unalysiu, intgtpreution, operator and mintemnce jbbs e
' required for the: operatioml employment. _of}thto subsystem. The ‘Data Processi’,
;- Subsystem is. cxtrmly complex andy” hence.".the desi gn' of - ‘equipmetit- and the
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) reduction in fhc .rccuircd time tnd ccqilcxity of training

~-(c) more timely and cfficienc proceuing oﬁ infomtian through-
A : out the. entire cubsystcn. : .

x d (1) There will be no devclcpncnt dnplication betwccn this subsystem

and systems 438L, 456, and 461L, but rather’'considerable effort’ ‘will be made

to take advcnuge and exploit the oimllarltics of ‘the programs for maximim

trade off of the attained equipnentc and tethniques. This subsystem will

be made complctely ‘compatible with system &38L, and whert operational, these

systems will be mutually supporting and ccq:linanury in nature.

(2) ‘The operatioml employment of this systcn will require that the
number of photographic interpreters and intelligence specialist trainees be
increased, and the new techniques resulting from this development may pequire
uodi.ficat:lon and expansion of the existing training programs.

e. Bac_kground History

The concept for using a satellite veh:l.cle as a platform for
reconnaissance equipment can be considered as the natural outgrowth of the
requirement for obtaining intelligence information of a potential e
vhose area and security preclude its effective collection by ordinary
aerial recounaissance or other means. The need for timely and continucus
intelligence information to assess a potential enemy's capebilities and
probable intent has become. more critical as the advancement of technology
has given them offensive weapons with intercontinental range and greater
destructive powers. The impetus which motivated the military establishment

. to foster work on new methods for collection of intelligence information

came from the realization that current reliable pre-hostilities intelligence
is thu:lred to insure proper direction of Natiomal Planning in development of
effective counter-force weapons and counter-force strateﬁy. The results
of the numerous studies conducted since 1945 at the direction of the Depart-
ment of Defense concluded that a Satellite Intelligence System was feasible

-and would satisfy to a great extent the requirement for intelligence

information to aid the national planners in wmaking decisions pertaining to

. counter-force strategy and dcvelopmnt: of effective measures against poasiblc

attack.:

. The concept of the Advanced Reconnaissance System 1% a- reuul.t of
studies conduc:cd at the RAND Corporation. A study’ completed in; 1947
together with similar investigations by ‘other contractors’ concmded chat :
a satellite vehicle was feasible a3 a reconnaissance vehicle but-not as a

. wespon carrier. In 1950, the Recearch and Development Board vested: satel}ite
‘custody in the Air Forcc, and RAND was d:l.rectcd to. cxplore its: popciblc ‘
'lil:ltary ut:l.lity. " ;

.
\
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A

R Recomendations for an expanded study of reconnaisunce applications ,

~7. were. made to the Air Staff in late 1950 and a formal report (mib -217) followed

~ 'in April. 1951. Feasibility studies. for critical subsystem initiated at that "*
- tims vere television (RCA), attitude ‘control (North Amcricnn Avietion),
nuclear auxiliar ‘power unitl (Bendix Avintion, Predetick rleder, Allis Chnlmerc,
nnd Vitro Corporntion) : o

: Reconendntions for- the ARs development were mede by RAND in November '
1953 , and these were followed by the final report (Rend-262) in !ebrunry 1954. -
The Air Force requirement was written August 1954. Requests for proposal for
systems studies were made March 1955, and the studies leeding to this develop- _
ment plan began in June 1955 and were completed in June 1956,

The present concept of operation of the Satellite Intelligence Center
. was evolved as a ¢ombined effort of the Intelligence Laboratory, RADC, and
' the various Air Force commands.  As the development of the system prozresses, the
' concept of operations mey be re-evaluated in light of changing requirements
with modificntione anticipated.

£f. Future Plans

The extent of future plnno. is outlined in Tab 1, General Design
Specifications. Revisions to the basic plan will be accomplished throughout
( : the development cycle to insure timely and valid decisions.

g8+ References
1. RAND Corporation Report R-217, April 1951.
. 2. RAND Corporatiomn Report R-262, February 19510.,

3. Systems Requirement No. 5 dated 27 November 1954, revised
17 October 1955. . .

4. GOR No. 80 (SA-2C) dated 16 March 1955.

- 5. DD Form 613, entitled "Advance Reconnaissance System: Proj_ect
No. 1115", dated 19 April 1955, RCS: DD-R&D/A/IIQ. ' ‘

K 6. l’roject 1115, Task 15000 (llncl) "Intelligence" Peremeters Study C
for Advanced Reconnaissance System" L

~. 7. l’roject 1115, Task 15001 (Uncl) "Study of Intelligence Proceeaing
.Hethode for Advenced Reconnaissance System. " N ' . . .

ce 8. mc Document entitled (Uncl) "Intelligence Requirements- as. -
o ‘Developed for the 1960-65 'l‘ime Perio&," dated ‘1 June 1955 control Rr. NI-ZMB.__‘ '
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9. A'nc Document enti.tled (Uncl.) "'rechniéel Inteuigence Conc:lder- -
ations For Advenced Reconnaissance Systen 1115," dated 11 October 1955 s
~ Gontrol Nr. T55-18539. : .

10. . ACIC Document entitled (Uncl) "Study of Poeition Infomt:lon
Needs,"” dated 1 April 1955, control Nr. D5-6800-1. " .

: 11, Document entitled (Uncl) "Ynited States. Air Force Indfcations Plan"
(Short title - USA!'IP), dated 16 November 1955, prepared by the Directorate
of Intelligence, HQ. USAF, Washington, D. C., Control Nr. NR NI-_59_86
(Collection Plan coverins strategic Warning Indicator:) o C

12. Sytten Requirement No. 13 dated 14 January 1955; amendment No. 1
dated 10 August 1956.

13. System 438L, Project 4556 and all associated tech and project
reports. ’

oo

Tasks:

45888 - Operational Intelligence Data Processing Equipment
Weather Data Automatic Reader .
45828 - Reconnaissance Systems Integration

45830 - Automatic .IBDA Processor

45831 - Automatic Target Analyzer

»H
w
[
8
]

14. System 438L, Project 4588 and all associated task and project
reports. . ' ‘ ‘ :

Tasks: , 4

45889 - Intelligence Data Handling Syatem Design 'rask
45890 - Machine Fact Correlation for Intelligence Analysis
. 45893 - Indexing Intelligence Documents for Automatic Hach:lne Retri.eval
15. ‘System 438L, Project 4591 and all associated task end project
. reports. R o : . L

Tasks -

45910 - Basic Minicard Equipment

45911 - Minicard Conversion. Equ:lpment

45912 - Lens Components S ) B

45913 - Minicard Camera & Enlarger for Aerial Photographs e

45914 - Remote Televiewer for Minicard Display . . Cr e
- 45916 - Viewer Proceuorfwt-l”s-c - e o T

‘Pors él‘i.(zéantr
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16. Project 4597 and all associated task and 'ptojﬁp;_‘r.poi;'ti e

Zuk _
45331 - cmmication Intercapt Syseen Decign

17. Project 6594 and all auociated task and project reports

'!uks
" 45940 - Intelligence claasification and Indexing 'rechni.quas
45941 - Intelligence Coding Techniques
. 45820 - Intelligence Data Presentation Techniques
45822 - Intelligence Data Retention and Retrieval Techniques

18. Project 4599 and all associated task and project reports

o/

Task

45861 - Photo Interpretation Mechanization ' .
i 19. Project 5500 and all associated task and project reports
Tasks |

45910 - Radar Target Data Processor

45902 - Infrared Target Characteristics and Utiliution

. 45903 - Infrared Data Analysis

) 20. System 438L, Project 5532 and all auoc-iited task and project
reports. - ' . ) '

Tasks

45925 - Major Elint Processing Central
45926 -~ RADINT Data Processing

2'_1',‘ Sycm 438L, Project: 5533 and au usoc:l.atad usk and project

reports. - i
]

'ruks

) :'_ 45960 - Rapid Intelli.gence Data Handling syuem ne.ign

.n
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Tulu (cont )

45962 - Magnetic Tape Duplicator/Transmitter Developnent
45963 Geographic Indexing, Searching .and Plotting s ,

h. cootdination and Sigmture Block . I

\
HAROLD F, WIENBERG " FREDERIC C. E. ODER /
Major, USAF . -~ Colonel, USAF L/
Project Engineer : Asst. for WS 117L /
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. DATA PROCESSTNG SUBSYSTEM FOR ARS, WSILZL

B

) 1 Generel
: ’--‘--—_e. SBetement ot the Problem '

(1) The primary problem :lnvolvee the eet:ebliehment: and inplemen-'-
tation of a realistic program to.insure the ‘timely deelgn and development of an
efficient Intelligence Data Processing Subsystem. This mbeysten mist possess.
the capability of transforming the variety and steedily increasing volume
of raw data collected by the WS-117L, as programmed in. the combined operationel
and development schedule, into meeningful intelligence which ‘satisfies user .
requirements. The fundamental objective and requirement expressed by GOR No.
80(SM-2C). dated 16 March 1955 and SR No. 5 dated 17 October 1955 is to develop
‘the WS-117L to be of maximum value to the U.S. Intelligence Community and key -
decision making agencies and individuals. The WS-117L will be an addition to
the operating USAF Intelligence Collection System. It will have the unique
capability of providing a substantially continuous “look' at those areas and
things which are of primary and critical importance to the Department of
Defense and other key govermment agencies, such as the Department of State. :
It is anticipated that the constaut high rate, high volume collection
capability of the WS-117L will greatly exceed the standard data handling
capabilities of the intelligence organization. The planned USAF intelligence
organization and structure will therefore require systemitized augmentation
with equipment, techniques, procedures, and people to effectively utilize this
newly collected product. 'The timing and development of this subsystem must
mate with the ARS development and operation and: must be compatible with,
support, and receive feedback from the other elements of the intelligence
systen,

: (2) The fact that the WS-117L will provide, the capability of
obtaining intelligence information of areas heretofore inaccessible. to other _
collection methods makes it mandatory to obtain maximum op‘ere_tionel utilicy -
of the system during the development phase. Hence, there is a ‘Tequirement
for essentially three versions of the Intelligence Data Processing Subsystem
phased timewise to match the developmental growth and capability of the
collection system. The ptoblem 18 to insure sufficient capacity vlthin o
the Data Processing Subsystem during its developmt to efficiently. utilize
the increasing volume of data collected by the veti.oue developmenc vereione
of the satellite vehicle. . _

e . . . . e . RS

b. Approach

(1) The approach as set forth in the eubeysten plen ie beeed '

~ on an evolutionery concept to:

(e) Secure_ueeeble in c .n at t:he eerlie;t’ '




o

. toward inptm& versions based on thc rcladbnlhip of opéutional cxpcricnce
- and firm knowlcdgc of thc product dcftning Medl. " - ;

- (c)...state of ‘the . nrt dcvclop-cnt, dcﬂ.ning pouiblc -
hmrovcnnnts in infomtion yleld (qunnt:lty cnd qunl.ity) cn& cfficicncy of
handling (timeliness and rcli.nbility) s _

(2) It is i.ntcndcd that this subsystem development be phnccd to

match the realistic operational’ denands and rcqnire-cnu for the W5-117L product, ;

and to be compatible with the volume and type of system colléction capabilities
for each subsequent version of the rcconnaisuncc wehicle. It will therefore be
required to serially:

(a) Engage in studies'and work leading to a data handling
system design and simultaneously conduct technique research ortcnt:cd towards
the requirements for the initial and 1nter1n operating systems.

(b) Initiate the required equipmént development progrm

and perform required engineering to install and test the system while con-

currently conducting research on techniques and proccdurcs for applications
to the more advmced facilities. ¢

c. Soluti.on
: (1) The philosophy underlying the development of the Data
Processing Subsystem is based on conclusions arrived at through studies
accomplished since 1946 by the United States Air Porce and various scientific
organizations. These conclusions are summarized as foum

A (a) Intelligence information of viul importance to the
nation can be obtai.ncd by a Satellite Int:cni.gencc Syctcm.

(b) A Satellite Intelligence System is techni.cclly
feasible and is practical for development at this ti.nc

(2) The success of the oversll program is dcpcndcnt upon the

. tollowing fnctors wh:lch npply spccificnlly ‘to the Dntn Procecsing, Subsystcm

' : (a) COnti.nnnl coopcrntlon and coorﬂiution bctwccn chc
Unitcd su:cc Aty ?orcc and indnatry throughout thc dcvcl.opicnt of thc HS—II'IL
Weapon Systcm. = : . _

(b) Thc timely occurrence o£ dncisions throughout the

. cysten dcvcloémcnt to insure schcduling of cffore to nccr. "t:hc oper::i.cnal dntes
cnubunhed fol: thc ws 1171. Hcapon Sycl:cn. ' N SN S
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Data, Proceuins Subsyscen for ARS WS11l7L (cont )
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(c) ’rhe 1ntcsut:lon of personnel, techniques, procedurgl

 and equip-ent: through a growth program concept where the system is' transformed
.from the more simple to the complex.’ . The growth will be in the direction of
. tncrusing the capacity of - the Data Ptoeeuing Subaysten l:o handle higher .
. quality’and greater quantity of more diverae data, 1. €.y vicual fnrrct and £

:lnfrarad, accuratcly and rapi.dly T _ : ¥
' (3) The WS-117L unique feature which offers & continuous '

surveillance chpability while enjoying high relative physical :l.nvulqeubility

over presently inaccessible areas must be exploited. It should be initially

. viewed as a revolutionary extension of aerial reconnaissance, with its colleceed

products immediately processed, evaluated and supplemented by pertinent °
collected data from all appropriated sources. .

(4) In order to design a Data Processing Subsystem to support
a collection system as unique as the ARS, all of the eventual uses of the
data must be known. Each separate use of the ARS data must be studied in

-order to discover all of the processing steps involved from the receipt of

the input ARS information to the production of a finished output which satisfies
that use. Once the uses of ARS dita are determined, a subsystem design frame-
work can be worked out. Simultaneously research effort can be started to
attack technical probiems that threaten the successful development of required
equipment. With the subsystem design framework completed, equipment develop-
ments can be started aided by the results of the foregoing research. Individual
equipment testing will precede the installation and final integration to test
and operate the subsystem.

The Data Processing Sub-System design has,  been divided into a
series of tasks. The division is based on time phasing rather tham function,
and as it is planned, the overall systems develomnt will progress from the
first to the last. The general tasks areas are as follows: -

(a) Intelligence Parameters and Data Handling Criteria Studies
(b) Simulation of ARS Data Input
(c) Subsyscem Design. ' o

(d) Bqu:lpment Application and Technique Bxploration T

- (e) Equipment Development:.
() Data Proceuing System Integragion and Test

,(.3,)' Persoml '!uining and lhmn Bngimering So.q!port. .




". Data l_’gbcc__u’:l.qg- Subsyotgn fozf ARS. WSIU‘}- __(,Egtit.)
. ‘

, (5) Simulation of. ARS. cql.lectad prodnct. In order to lpeeify
the uses of the Ans dats, a simulation,program must be’ cnrried .out, - Photo-

graphic output at simulated ARS. rgsolnf,ion and quanti.t:y taken at ARS tcpgtition .

. frequencies must.be obtained and analyged. Ferret ‘and Infrared col.l.ecti.on e
outputs will also be accurately’ simhtea Working -groups cons:l-t:tng of
prospective intelligence users and the cuboynm designers will coucctively
determine the usefulness of t:he "data, pnd Qutline the ‘requirements for the -
processing involved. These results will be used in a _subysteii design phase. .
which will determine the procedures and. cluracteriotico of the equipment
nuded to utis!y the processing requirement. ‘- .

>

(a) Photographic cover will be produced of the following .
types of targets at accurately simulated ARS scale VS resolution, commensurate
with the various planned ARS configurations. This requirement will involve
high altitude flights with short focal length cameras of known areas, vwhich
have both seasonal and non-seasonal changes, and slow change versus anticipated
rapid change in construction, mvement, etc.

(1) Miesile Test Centers

(2) Urban Areas

(3) Airfields o '

) Indusi:rial Areas

(5) AEC Sites

(b) Repetitive phot:graphic cover of the above selected

target areas will be produced at normal small serial reconnaissance scales,
approximately 1/10,000, so that the photo interpretation can be made on a
week-to-weelk basis, unencumbered by exceedingly smsll stales.* This effort
will provide basic photo cover upon which P.I. studies should be made to
determine the full effect such. repetitive cover has on operating procedures,

information extraction techniques and to uncover the data proceuins problems
involved in handling this information.

_ AThis photncover .hould be Hm on a nchedule 2-3 t:l.mo/wcek daytim buis

“(random time selection) and. fol]ywi.ng_a oupply build up of new'data should be S

expanded to include tepetitive nisht- over of the same areas :Eot comparison.

e
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(.) a Dau l’roceuing Sulnystom for KRS HSHJL (cont )

_ (c) Laboratory methods will be dcveloped to degrade
" . conventional serial photgraphs so .that théy are reapresenta:ive of the '
“.° ' ARS scales, resolution and contrast. These photoguphs should be the .
B best representation of ARS photography that can be-obtained without uld.ng
high altitude flight tests. . The purpose of dcveloping such- degrading -
methods 1s to provide simulation data as soon as possible to mininize t:ho
delay involved in obui.n:lng ARS t:ype fught test da:a. . ‘," . RRICN

(d) Close work with members of the intelugence
emity and other agencies noted below will be required ‘to determine the
possible users of the simulated photography obtained in (a) and (b). l'he
results of this investigation will provide fundamental data parmount to
the efficient design of thé Data Processing Subsystem. o

(1) AcCIC

(2) D/I Hq USAF

(3) WVeapon System Offices (Weapon Gui'dance.lnput)
(4) 438L

(5)  Hq SAC | o

>

(6) Hq TAC

Estimates will be made of the quality of ground received data required to
satisfy requirements of the users (with the aid of further simulation) to
provide meaningful goals and objectives to the collection subsystem’
developments as well as providing criteria concerning volume, flow pattern,
analysis techniques, dissemination nets, etc., for the data handling
subsystem designs. Simulation of the dats input produce€s by the ferret
and infrared configurations 6f the ARS must also be made. For any
given ferret sensor and ground environment, the quantity and form of the
data will be calculated and simulated. In conjunction with appropriate
intelligence organizations this simulated ferret data will be examined to
determine its possible utility. Electromic intelligence and commi.cations
intelligence data, quality and volume estimates needed to satisfy user require-’
 ments will be made to provide guidance to sensor developnenta and criteria
for. design of the improved Daca Procusing Subsyuem. .

.- (6) Subsyotem Design. ‘l.'he Data Proceui.ng Subayatem vill. de
designed to provide for the efficient handling of the data collected by the
various’ configurations of the ARS ‘vehicles, The data obtained from the

- simmlation program will be a basic input to this _subsystém design and will
.provide the means of realistically der.ermintng user needs. Equipment
.-developmncs will be underuken £or 311 of the eﬁonen&s of the subsystam

Y
Ghmesen
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~ 'Didta Prouii:lﬁg Suﬁcyﬂ:_cn for

, 'JAR npecificationa .

‘forf'implmntatioﬁ of the ARS dau bandlinj_ ubsystn. o

et L

: -u cpecified by this deaign. - The eubsyuen design phaae vz‘.n be a’ conunuoua __‘_‘"
- affort, and using simulated data of improved versions:of the ARS, future :
~ requirements and growth of the Data Processing Subsystem will be studies._

In this'way, the early mbsyom can be designed with gcmral avareness

. "of future system requirements, and hence, should’ provida a £rn-ework for 'in-
" provements. = The problem of ccatranaed vs decentutized duq, procquing S
. cost, the techmological and operatioul mucatiom&of gmund ‘to 3tound i L

transuission of data between ground ' In:qrcgpt ‘stations as: a’ funcgion of -
réalistic delay time, as well as user. requirements must be. eulined and
incorporated in the initial subsystem design studies. A eontinul

" investigation of existing, anticipated, and new ARS requirements, together )

with ARDC technical developments and appli.cable commercial dmlopm:o
will be programmed during the major portion of the cycle.,

. (7) .The Equipment Application and Technigque Experimentation
Task, and the Bquipment Development Task will be accomplished as outlined in
‘the project plan. There are no specific items noted at this time since it is
intended to base hardware developments on a firm knowledge of the potential

input to the photo interpretation group (and herice utility) and on a well

designed system basis.

. (8) Data Processing shbsysten Integration and fest. This
work will be done in two phases: '

(a) research investigation leading to the preparation of
detail design specifications for fabrication purposes for the installation
and equipping of the ARSIC for purposes of research and development test of
the subsystem under simulated and operational use;

(b) compl.e.t:e installation of subsystem equipment necessary

to efficiently handle the pioneer-typc visual reconnaissance data is desired

by 1 March 1960. "%

During the intervening 6 months period, between tlut date and the 1st high.
latitude scheduled launch, CPX-type operations using products of the simula-~

- tion program for input data will be accomplished to check out and modify :° .

the individual component and overall system’ procedurel and performance. ‘This

- installation will consist of equi.pnent ‘conforming to the best commercial

engineering practices and. where pract:lcnble aquipmnt confoming to applicable

(a) Thi.s work 'dll includ. but not be linited to'

1. Procurenent: npeciiicatim dau for all equ:lpmsnt

.f,-_;v.-,' 1tens neceuary for operat::l.on of the ARSIc (excluding 1bm in the AP 1nvencory)

2. Equipment quant:ity_ ‘and organiutiml location lists
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' Deu Preceeei_.qs Subsystem forARSaWS-};];_?L(cont)

3. Qualitetive personnel requf.remente :Lnf.om tion for
'operat:l.on of the ARS data handling subsystem. .

Yy .
2% -
* e

. ' 4. PFacility requirenent estiutel and’ plens neceeeary

| _"for inp].enentatione of the ARS data handling subsystem on a research and develop-
. ment operational- test basis.

Thege will include, but not bé Timited to, the.

following (this excludes facility cost:"but :l.nc].udel equipment lay out

restrictions):
(e)
(b)
(c)
@
| (e)
(£)

Space .

Acceesory equipment
Air conditioning equiputent
Power |
Communications channel

Security (physical and communication requirements) '

De Homenclature description data for each compounent
equipment and major equipment group of thc subsystem. 'These descriptions will
contain a functional description of the item and will be submitted as soon as
the essential mechanical and electrical characteristics for descriptive purposes

are determined.

6. Proposed operational procedures for effective
operation of the subsystem and integration of its output with the elements of
the 438L System. These will inciude definitive data flow charts, file-up
grading procedures, and special computer programs, in e_uch detail that personnel
trained in operation of the equipment per se and capable of performing existing
photo interpretation processes could implement the subsystem on a trial basis.
Operational procedures evolved while optimizing the efficiency of this subsystem
will correspond to existing organizations and procedures insofar as possible.

1. Estimates (cost and manpower) for contractual
technical services for the subsystem (facilities provided) in order to operate
it on a one year research and. development operetienal test besis. - This will _
include’ eervicee for error and reliabiuty check oute. S

8. Estimates of consumble neterial required for
operation of the eubsysten on a-one year research and developmect operatiouel
test basis (tape, ribbons, films, processing mteriale, etc. )

S. Canletion of a detailed ARS data proceeetng teetinz

. program to be nccomplished fn the 6 month CPX test pheee, vhich program is
- designed to check out system. p x
] uturetion behavior » ete 1

e, T liability, uturetion points,




' Data Processing Subsyoteu for ARs wsun.‘ (’eom: )

a Ségu_gnéé. of Dechnt:f‘

(1) As ‘previously stated, the. Data Proeening Subsysten mﬁ
prw:ldc for the orderly transformation of the raw-data collected by the '~
reconnaissance satellites into meaningful . intelligence. 'th. requirement: for -

rapid processing of intelligence information is acute, and the problems of ape@d-'

are of higher priority than ever before. ) Storage aml recall components which
encompass large storage capacity im small space must ‘provide intelligence
information in a very short search ti.me basis for 311 users.

(2) ‘rhe development of the subsystm will be from the sinple
requirements of handling the gross pioneer product to the more complex require-
ments of handling the larger detailed visual product as well as products of the
ferret and infrared collection media. ‘The general scheduling of the systems and
their brief description follows::

(a) Initial Subsystem - October 1960 - The basic ‘subsystem
configuration must be chosen to achieve the minimum modification to ‘existing
Air Force data handling systems now in R&D. This subsystem must be of unitized
design, so that later developments in component processing equipment (based on
the improved collection techniques by later versions of the satellite) may be
incorporated without altering the 'basic" subsystem concept. This in fact may
be composed of many persons with easily developed assists to the information
extraction process rather than automatic equipment. This system must have the
capability of meeting the moderate functional rejuirements necessary to support
the initial reconnaissance capabilities during this period and be cowpatible
with other elements of the Operating Intelligence Data Handling System.

(b) Interim Subsystem - ‘October 1961 - The subsystem con-
figuration must be firmed up during FY-60. Packaging of domponents, including
necessary modifications to commerical and/or military cmponents developed under
the initial subsystem must be completed during the latter part of FY60, and
complete subsystem tests must be accomplished in time to insyre a data reduction
facility capable of handling the advanced photographic and ferret versions of

the satellite. Again, the processed output must be compatible with the Operatins.
- Intelligence Data Handling System. The volume of ARS collected dau will bc h

approxiutely three (3) times that of the initial system.

_ .- (e)  Final Subsystem - July 1963 «- 'ﬂu‘.a luboyltem wi.ll
consist of opentional versions of data processing cqpipunt, techntques

and procedures not now recognized, but resulting from the log:l.cal ‘development of
the previous two subsystems., Much of the final equ:lp-ent will® come about as

a result of solutions to subsystem o =ratlona1 problens encountered in the
initial and interim subsystems. The primary output of the system will be all
-source eval.mted ARS semi-finished and/or finiahed htelugence vhich will be

A
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("') Dau Prog'éuing ,..Subtystcn'_for ARS JlSiUL‘ (_cont.)

fed :l.nto the Operat:ing Im:elugence Data Handling Syat:eu exiatina in this ‘
period and disseminated to other. special ‘elements of: the intelligence :ysten.

* The volume of ARS collected dats will be approximately.three (3) times ™

"~ that of thc interim sycteﬁ and ten (10) times that: of the 1nit1a1 syum.

(3) '!he technical recponsib:ll:l.ty for the tuk areas listed

. below must be combined into omne contract in order to mst effictently accompliéh
thc objective of this subsystem: . .

(a) Subsystem Design
(b) Equipment Application & Technique Exploration

(c) Equipment Development

(d) Data Processing Subsystem Integration and Test. -

<7
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Design studies completed ' Tos

Cam.
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"7 western nmlop-m Division detailed comumts aad mmmmim'

o L e 261957

SUBJZOTs Ooordina.tim of WSe117L sad us-h;az. .nwllixexm Data
: Randling Functions

™™ Major Gsparal #. ¥, Estes, Jr.
© Aest, Deputy Cow uander/Heapon Systen
Letachmsnt #1, Yq, 2RU0 -
Wright~rattarson iir Fore: 2ass, Gulo

1. An arco of considerabla potentiol overlep in the intoel-
ligenco date hendling field could exist in tha implemsnteiion of
;.:mc Systenr Dequiremnt Na, § which esteblishas the WS~il7L

ntdvanced ?.ecc'mi szencs Sestem® and 2REC 8ystem Requirovent Mo,
13 which satshblisihes 8ynwn L"S-L, nIssT Intelligoncs Suta Fendle
ing 3ystem®, = Pursuence af both of these Syston dequirewenis &s
pmrrtly constituted without complote &d contiovsl motunl coe
ordination, swareness and undersiandiing of the work prosress and
tachniosl dacigicna made could daslly wasts technical manpower and
industrisl recources siready in short swely,.

2, The respuciive srotum sanaresmrt and tectnical suservise
oy groups should thsrefors tocome completely famliliar w#ilh both
progrmu. Continied offord shovld ha made Lo effact timely lisison -
and ingure that the resulls obilainad in wWhgse proprone are mtusle
17 comatidin, It would wroan Liadl thie ds the mdnimuwm sctlon:
roguirsd weisy tha circu.m'b NCES t.o lnsure the o.culnwm..: of uitie
nata ALr Foree goals, The 2 Aprdl 1957 Wi~1l7L Zrstsi Tevalodzent
Flen and Projeots Nos, 1759 theough 1763 inclugive, sre thersfove
gubmitted for your detailad uviaw, Thsse docpmants should provide
& clear urderstending of the W3=117L Prozram socps, timing end
requiversnts, and the similexrity of the data handling portion de-
soribed in IToject Fo. 1763 with Syaten hBt\L mm&bnnies.

3. 7¢ initiste and extend this nrom*m oocrdim.‘.an effort
11; u roquested that your hexigusrier: propare’ and subsdt 6o

. MEMO IS INCOMPLETE
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" Electronic reconnaissance using 3round, shipborne or conventional. air-
borne stations is seriously limited in penetration beyond the borders of the
Soviet Bloc. The Advanced Reconnaissance System will provide a satellite
vehicle from which electronic intelligence information .may be obtained from
signal sources located well within the borders of the Soviet Bloc. Although
the peculiar envirommental conditions and operational circumstances will affect:
the quantity and quality of the signal data obtained, it is expected thet nmple
intelligence will be derived to juetify the effort. , -

.

; ?&',:;

'l'he development of an electron:l.c recomieunee subsystem is neceuery
because existing systems are not- capeble ‘of operating unattended in the. environ-|.
mental conditions which will prevail in the satellite nor are they capable'of |
perfoming the desired Eunctione for ‘the. volume of traffic enticipeted. N

~ The. intelligence provided by en‘e_lectronic teconneieunce subeyeten from h !
a satellite vehicle is expected to augment the. :I.nfomtion evailable ‘from A
exieting sources. Dace may eleo b ‘ A
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Tt will ilso provide {ndications of Sovict nilit:ary and tcchnologiul progreu.

»21.;_. Brief and Hilitag Characcerinticg

"~ The: Blcctronic Raconmismcc Subsystm vill. be capablc of. detecting, '
~msuring and processing. electrmmtic signals mmting £ron nreu of :
interest. .

The equipment will gather information deacribing the oignal parameters
and location of unknown emitters. . Bach flight will attempt to accomplish a
predetermined intelligence mission. Information received by the ferret subsystem
will be stored for subsequent re-transmission to the ground data link. Ground
analysis and data reduction will be performed with the received data.

b. Aggtoaéh

Ferret equipment will be designed to satisfy .requirements based upon
congiderations of the electronic intelligence objectives of the United States
that may be satisfied by a satellite reconnaissance systenm. Design and.
development of the pioneer equipment can be initiated immediately in order to
obtain some intelligence data as soon as possible. Study must proceed
simultaneously to establish the intelligence requirements for later missions
and to develop the specialized equipment needed. In all cases, the equipment
will be designed to satisfy certain specific intelligence-gathering missions.

Initial configurgtions of the equipment will gather data of primary
intelligence importance available to a satellite reconnaissance system. The
equipment will be capable of identifying the presence of known signals and
unknown signals within each of several frequency bands. Accuracy of information
concerning frequency and ground location may be sacrificed to optimize intercept
probability.

S ¥

Later configurations of the equipment will be tailor-ndc to perform
specific intelligence missions. Improved accuracy will be ptovided Eor measure-
ments such as ground location and signal parameters.

The physical enviromment will present several major problems to be
overcome. These effects include shock, vibration, cosmic and nuclear radia-
tion, mateorite collisionm, ‘micrometeorite errolion, aod low preuure. Other
problems include: (1) obtaining a‘long-life power: source,’ (2) providing’ equip-.’ ‘i
ment with high reliability in. umttcnded operatian. 3) designing ‘antennas ‘which-
have_the desired beamidth ‘gain and size charac:eriatics, (l.) d«nrminins the
optimm settings for . tignal threlholds, bandwidths, etc., and (5) uating ‘
payload restrictions. o
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c. Sublz"ctm Tasks
Q) (a) Task 39822. P:lmer !errct Raconna:luanco !quipnsnl:.
- (b) contiactor. Lockheed Aircrafe. Corporation . ‘
o Sub-Contractor: HNot Determined - . . . DR

. " an . - iy ooe
e . o . R a

Task Advisor: Lt W. Kram, WCLR, WADC

sE -yt

(c) Objective. The Pioneer conf:lgurntion'vul 3ather basic '
intelligence dita about two typea of signals'

1. Knm signals - Sigmls whou buic parmeters
match certain known patterns.

2. Nev signals - stgmls whose basic parameters deviate
significantly from known patterns. .

(d) Approach. Knowledge of the characteristics of various
Soviet signals will be used to design a portion of the equipment for maximum
probability of intercepting known gignals. Sufficient accuracy must be
maintained in measuring the basic signal parnleters to permit sorting of
known signals from unknown signals. BEquipment will meet the requirement
of determining the approximate geographical locations of known signal types-
and determining the existence of new signals in certain bands where emitters
are suspected.

Other portions of the equipment will use byoadband antennas
and receivers to permit the monitoring of selected bands where activity is .
"presently unknown. Only the presence of signal activity within each of several
broad bands, and perhaps a rough measure of certain parameters will be indicated.
Accuracy of information concerning frequency and ground I‘ocation will be
sacrificed to optimize intercept probability. .

57
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- The prelin:lnary analys:la of the lignal wh:l.ch 18 to be - @

' /accoq»liohed aboard the satellite will require circuitry which.is well wtthin

_ the state-of-tha-art. Bach frequency band of -interest will: be allotted a' 4
. vecorder chamnel, Time also.will be recorded in synchroniu with the signal
information. - Recorded data 0111 be ‘such as’ ‘to'permit a 10-Kc- bandwidth for:

‘each recorder chanmel. Humenenu ‘will bc ‘made of- ‘the following parameters:

1. Radio .£requency
2. Ground location

4

Playback and tfansnission of the data to the ground will  °
be accomplished by a telemeter link. The telemetry output on the ground vill
- be stored on magnetic tape for subsequent analyais and reduction.

Ferret subsystem functional control will be provided by an
interval-indicating programmer which will be re-set by command from the ground
after each transmission period.

PN

» (f) Test and evaluation. Of pt:lme importance to the success
_ of the project is the specification and implementation of rigorous environmental
Q» and operational testing for all components and assemblies. All portions of
the system will be evaluated both individuany and as an integral part of the .
Q complete system. . . _ . f

(2) (a) Task 39823. Advanced Perret Reconnaisunce Bquipment
- (b) Conmtractor. Lockheed Aircraft Corporatidn

Sub-contractor: Not yet determined
Task Advisor: Lt. W. Kram, WCLR, WADC

r
|
{

(c) Objective. The Advanced configuration will be desisned to
overcome some of the limitations .of the Pioneer equipment. The Advance Con-
~ figuration will be capable of . de:emining -with greater accuracies such detaila :
" ‘as ground location and signnl parameters. .

(d) Approach. ) Parmters and accuracies vill be ettabliched by
correlating state-of-the-art’ techniques with the current intelligence know<' -
ledge and desires. Based on the result.’s of the Pioneer. evaluat:ion, reconnais- .
. ..sance will be extended to. addit:ioml p"'rtionl of the frequency spectrun and f.o.'_.
’ ';._geographic areas of 1nterest. P T - , _ :
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S (e) clureotel:tst:lcs. The Advanced- eonf:lguut:lon will be. composed
‘of ‘two types of receiving equipment. - The first type will accomplish™ the. .
i ..~ - putpose of obtaining more sccurately the rndio fnquency and othér electrioal
.-+ properties of the signal. It will eonoiet o£ a freqnency-sceming receiver
capable of permitting PRF eulyo:ls to. within a feéw per cent.. The second t:ype
will accomplish. improved. locational accuracy. It vill consist of fixed, °
tuned receivers of limited -bandwidth capable of utilizing more’ oophicuceted
direction-finding techniques. - Both types of receiver equlpunt will require
research and development progrm which lhould be sterted during 1957. - -

Data analysis for the Advanced equipnent: will be similar
to the Pioneer except that more pulse width categories shall be considered.
Amplitude quantizing will be required to permit scan patterns to be analyzed
and to permit null detection direction-finding systems to be employed.

telenetering, programming, and ground annlyoio lhau be
e:l.nilar to that employed in the Pioneer configuration.

(3) (a) Task 3_9824. Surveillance Ferret Recounaissance Equipment

(b) Contractor. Lockheed Aircraft Corporation .
o Sub-contractor: Not yet determined. -
{ _': Task Advisor: Lt W. Kram, WCLR, WADC

(c) Objective. To provide answers to specific intelligence
requirements in the radio frequencies of known or suspected enemy activity.
by means of the satellite ferret reconnaissance vehicle. Surveillance equip-
mant will be tailor-made to provide a capnbility of perfo:rul.ng lpeciﬂc
intelligence ni.ssi.ono. '

</

(d) Approach. On the basis of previous utelute reconnaissance
data and national intelligence objectives, contimuing refinement- and
sophistication of equipment and techniques will be performed. Frequency cover-
age and measurement accuracies will be extended as required S

(e) Characuristice. The Surve:lllance equ:l.pment will. utilize
reviously developed ferret ‘equipment and techniques where applicable to the

ment will be determined by intelligence requirenento end_'the ourrent ot:ate-of-‘ L
the-art in electronic t:echni.uugs. . _ - o

_.u essential to 1mre thdt- epecif:l.c miuiono cen be
crit:l.cel developnent areas-arg de
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work of a c:l.ni].ar mturg 13 currcntly, betng amed on for ground- :
bued and airborne roconnai.suncc systems.. However, the renttictlm on -
size, weight, Feliability, and. .operating cnvironnnt"'ai:e un:lque £0, th_i.,o S
system and preclude usage of equipunt -not - mciucifly ‘dutgmd fo, ¥ ) fcrret
satellite. Because of specialized capability: requiréd it {s’ ‘planned ‘that *
the majority of this subsystem will ba devcloped by a miuble subcontuctor
t:o Lockheed Aircraft Corporution.

e. Bacggro\md nisto_:_'z

Studies have been made as long ago as 1947 by Project RAND of the
Douglas Aircraft Co. to determine the problems and feasibility of launching
' an earth satellite and the tactical considerations relevant to an earth
satellite. Recent studies of the feasibility of a satellite reconnaissance
system were completed by Lockheed Aircraft Corp., G. L. Martin CO., and
Radio Corparation of America. . )

f. Future Plans See Text
g. References
Quarterly and Final Reports on Contracts:
AF33(600)3104

AF33(616)3105
AP33(616)3106

2

Project RAND, Douglas M.rcraft Co. raports RA-15021 through
RA-15028 and RA-15032.

h. Signature and Coordination Block:

WILLIAM 0. mmscm. -7 Yepemic c. E. oEr, | )
Captain, USAF _ .. . Colonel, USAF I
Project Engineer o ¢ Asst, for WSILITL [ \ 7

AR
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J'EASIBILITY Ol‘ BCIIN’IIFIG Um Ol' num AND ICBM :

_7," Pn'r 1 summr OF THE STUDY

At tho rcqwut cl tho WntornDovclopmm Division,- 'rho Ramo Wooldridgo :
Corporaﬂon has condnctcd a fud‘bﬂity study of the pouibﬂity ‘of obtaining useful R
i scientific meuurognent- during research and development, training, and opera- ' "
 tional readiness flights of the Atlss, Titan, and Thor® ballistic missiles. This -
_part of the report summarises the conclusions o that study, md Parts 2, 3. a.nd 4
present pertinent details of the study.

" 1.1 The Basic Idea and the Policy of Minimum Interference

“ ;
\C

Starting about two years from now, a number of IRBM's and ICBM's will be .
flown on training flights and flights to prove out operational readiness (confidence
~ firings). A live warhead will not be carried during most of these flights, - It has
( becn proponed that instead of replacing tho warhead entirely by a dumm& warhead
T the space and weight made available could be used, at least in part, for uutruments
for making scientific measurements of the uppeY atmosphere and throughout the
regionc of space which can be o'burvcd from the missile during its flight.

_ Sinco examining the problnm more clouly. m have come to realise that
" there are several places besides the nose cone where spnce for instruments is
‘. readily available, and that there are somé practical advantagu associated with
“.’» utilising these spaces, rather than trying to pack the instrumcntation into the N
exact space vacated by the warhead. X the inltrumenuﬁon package is not placed
_in the nose cone, and if it h dumcd duiublo that the nose cone should behave .
: normally during re-entry (so far as dccohration. trnjoctory. heating. and fusing '4
are concerned); then a dummy warhead will have to be used in the nose-cone. M ek
g mi.:dmum range is duiud. then: the dmmy warhead can be made lighter than;: |
the normal mhud to ccmpoum for tlw wdght of the instrumantaﬁon. On the
other hud. if some ungo en bo ur.riﬂcod in tho pneﬁeo mghta. the minﬂc
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g up to eeverel hundred pounde. No modiﬂceﬁme of:the: mil:ile are re-:

ifnie,eile power or miuile comm\micaﬁonl

S 'I'hroughont the emdy. Remo-Wooldridge has operated on the premise that
the scientific measurements program should cause minimum interference with the -
effectiveness of training or with the operat:lonel readiness cepebﬂity Coneequenﬂy.
the experimental packages have been planned to require a minimum of modiﬁcationl

to the miuﬂe as well as a miniumm of interference with the countdown procedure.

_ It appears that there are two cle.uee of scientific tests as viewed from the
etan)lpomt of those who are responsible for training and operational readiness. The ,

ﬁret of these is the completely noninterfering test,: wherein the addition of the . ‘

instrument package to the missile must cause no change in the hendling procednre.

| The countdown operation must be completely normal and the trajectory unchanged,

| and there must be negngible interference with accuracy, re-entry conditions, or

mea.euremente in the impact area. It may be assumed that, if these _objectives can

be fully realized, the Air Force will permit a significant fraction of uaining and

readinen flights to be used fnr ecienti.ﬁc data collection. . . -

. " The second class of scientific experiments are those which involve *disturbed
ﬂighte. * Here again the object will be to cause minimum modiﬂcetion of the miuile
nd minimum interference with the countdown procedure. but in other ways the

Ili - ,',t would be ebnormel. For.example, the ‘misgile might be flown along'a loited
»trdectory in o;rder to obﬁin greater altitude.. Or the nose cone might be rephced
‘by;aipowered vehicle capable ‘of bringing a peyloed of i:utrumente into a satellite

bit or evenona free-ﬂight tuJectory to the moon Beceuee ench "dieturbed




/a ;

,launching Iunu- rockets and somo satellites.

Agdn we should like to cmphadse the importance a.tt;chcd to nomntetference g

ﬁg stand during, ny. a ﬁvc-hour period preceding launching As mentioned above,
,tho experimental instrumennﬁon package should be completely self-contained, in-
_-.c]_.udmg its own power supply. There should be an acceleration-actuated switch which
turns on the power during the boost period, thus eliminating the necessity of tdrning
_on the power as a part of the missile countdown. Similar design philosophy would

t.hou years.

Only the IRBM's and ICBM's intended for confidence hringn have been discussed

‘80 far; there are a certain number of boosters, however, wiich are intended for
research and development flights from AFMTC. Generally speaking, these flights
will already be loaded with instrumentation associated with the more immediate
’;probleml of getting the ballistic missile to function reliably or try:ng to understand
~.jwh'yit has failed in some particular 'upect. It is pouiblc. howevdr. that some

+ - be used throughout, so that there need be no contact with the instrumentation
%i package during the hours immediately preceding hnnching.
_} :} Table 1-1 givu a lummu'y of possible flights for the years 1959 through
- J’une 1961. B was assumed that about half of the flights are instrumented for
’;: ‘scientific observations, but that only one out of ten is disturbed; thus the table gives
i -3 summary of the scientific mealuremcntn program which might be conducted during ‘ '

s
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. to Mejer R, Rrown, AFODP-OC-R, Hq.ﬂl!‘mpnptrsdform ,
tohmmmiwb-tmm.’.m

otﬂe-mmammm‘namm
ccerdance with Hy USAP's imformal reparted in
n-eund\- of 23 May, Attachment #2. Sectiom II entitled *Grganisation®
) by the Recoxmaissanse Rramch, Operatiens Comirol Divisiom,
Amroctmtootmtim, D08/0, Hq UEAF, APOOP-OC-R, and a copy band-
tombylhjorn. Brown of thit office during a visit em 4
June, Maj

%

In additiom, representativés of
SADm:ubnqmntlyinfmdbquMotthhinformlacﬁm.

. 3, Please be advised that we have followed the actien rocmopd
ed in your memerandum of 1 Jimne which expressed comcern about the
tining and organisation level of introducing ithe IOC aspect, -

ARDC's IOC role were diwnnod with the Hq UBAF representatives dwring
their 14~16 May visit, The "Organisation® section was am outgrowth of
thatmmthgwithmuthonghambnot t internal air

subsequen
mmmmmummmorms/o, during the week
of 20 d"Z7:Meye

he mS/Oplnatomthonthchedrwghdraﬁﬁabuilfartb

.f.:lrlt official draft of the Operational Comcept which, whem
will be circulated tirough the Air Staff, Hq SAC and AFBMD,

Hq ARDC, for formal comments eid recamendations before the Prolil:lm

Operational Comcept receives fonal official unotion.

5e

Major R, &'mroqm.hdthttthoattmbdcuphtddntbbo
mmmmungtommm/eolumum
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Rome Air D:v:tbrutlt*6¢u1:n;,v1tl BE VISITIRG THE AF

g s:rttnetnA1957e,.8:rtu:nc:~as MADE 0. THE LETTER TO

- GENERAL GRAVE IRITIATED oY WDTR dATEo § Serrenser 1

T AN WHICK AN INVITATION WAS EXTEWDED TO YISIT THE AF

- FOR A BRIEFING o% THE JIL.- LN

A

2. ALTHOUGH THIB OFFIcE wiLe HANDLE ALL OThER - R
ARRANGERELTS PERTAINING TO GENERAL Graur's visir, 17 13 PR
Y . REQUESTED THAT You PREPARE AN AGEHDA AND MONITOR THE ACTUAL
N . - BRIEFING. FoR PLANNING PURPOSES, GENERAL GRAUL Wity BE - .
NG AVAILABLE ALL DAY THE 23mp ir HECESSARY, MOVWEVER, YOU SNOULD
NOT PLAN OR STARTING THE BRiCFING untiL- 0930 ouE 10 Mis

-
: . : o : COLONEL. USAF . S S S
ST e e Executive Orricen, - - R
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| inv:s MR. RICHARD LIBBY (munzcu mnmsmum). | e
"2, THE wim NEED TO INITIATE PRIME STSTEM COMERACTUAL Lo SR
smsxsm:mrmmmrommmsmmmmmmmrm L
SENSITIVE PROGRAM REQUIRE THAT A MINIMUM WUMBFR OF POSSIBLE SOURGES L
COMPATIELE WITH COMDUCTING A FAIR AND DIPARTIAL COMPETTTION smoun
.. BE CONSIDERED. ‘THE BMD A RADG TECHIIOAL REPRESENMATIVES SEOWD .
", . JOINTLY COMPIIE THE LIST wsomcxsnmmmxcmckmn '
. ORIGINALLY mmrsnm FOR THE OVER-ALL COMPETITIVE SELECTION GF THE
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Q;O-COHDR-AF BﬁlLlﬁTlc MISSILES DIV ARDC

UNCLAS FROM RCKX=-1-=47E FOR COLONEL ODER .

COMDR RADC HAS ‘BEEN BRIEFED THIS DATE REFERENCE FINDINGS OF SUB

‘SYSTEM 1 SOURCE SELECTION BOARD GEN CRAUL HAS CONCURRED IN BOARDS
RECOMMENDATION AND DESIRES IMMEDIATE INITIATION OF PROCUREMENT
ACTION IT IS REQUESTED THAT BMB NOT CONTACT THE SELECTED

CONTRACTOR UNTIL THIS HQ ADVISES THAT CONTRACTING OFFICER HAS INITIATED
g%GOTIATIONS VITH THE CONTRACTOR SIGNED H BURHANNA COL USAT

19/21312 JAN RJEPCF
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Headquarters
ROME AIR DEVELOPMENT CENTER
Alr Research and Development
° - UNITED STATES AIR FORCE
Oriftiss Air Foros Base, Hew York

0ffice of .
THE COMMANDER | . ~ 11 Jenuary 1958 -

SUBJECTt Bource Selection, WS-117L, Subsystem I

703 Director of Procurement
Rome Air Development Oenter
Oriffiss Air Force Base, New York

1., This is to oonfirm my verbal orders of 10 January 1958,

2. The selection of the Ramo-Wooldridge Corporation as the
source for WS-1l17L, Subsystem I, in sccordance with the findings
of the BMD/RADGC Source Selection Board, is approved. You are
directed to initiate immediate proourement aotion and enter into
negotiations with 