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WEAPON SYSTEM 117L

In October 1955 Lt General Thomaes 8. Power, Cmnder, ARDC,
directed that responsibility for managing the devalcmant of
Weapon System 1175, the Advanced Reconnaissance System (nicknamed
PIED PIPER), be transferred from WABC to the Western Development
Division.! Brig Genersl B. A. Schriever, Commander, WID, vas
instructed to prepare & system development plan for the weapon
system. Since the weapon system was then undergoing & critical
phese in design studies, General Schriever and Brig Gensral
Howell M. Estes agreed that, in order to prevent pouile Program
disruption, the transfer of maéensnt respongibility for the
system from Daytonto WDD would be ca.remlly phased. The intent
vas to effect the transfer smoothly and et a time period
consistent with the workload of the pro’g:r.-ann.'2 A

. Under these agreements, Colonel Qtto Glasser and Commander
Bo'bert C. Truax, of the Pivision, aided by former members of the
Dayton WSPO, prepared a preliminary WDDP Development Plan for
W8 117L in Jamuary 1956.3 This Preliminary plan was prepared in
response to a.n.urgent request from General Power that a Plan be
presented on that portion of the ARS which could be used to
denonstrate an orbital capability within the Imternational
Geophysical year and shortly thereafter. It appeared that this
progran could insure a "backup" capablility to Project VANGUARD,
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_ WEAPON SYSTEM 117L
WID development study of the possibility of a "backup” capability

for VANGUARD indicated that this would be feasible providing |
inplenarting scticns were taken b on early date, together with
the hecessary funding and priorities.

The Advanced Reconnaissance System has had a loug and interest-
ingresearchanddevelomthistezy Inl9h56mmsearchin
the ﬁ.eld of e&rth-circling satellites came to the attention of
the Armed Forces. As a result, the U. g. Navy contracted with
the Glemn L. llartin Company to continue studies in this ﬁ.eld.

In 1946, under Adr Corps sponserahip, the then newly created

Early in 1948 the question arose as to whether the Navy or

the ‘Air Force should continue their efforts in the field. fThe

Research and Development Board approved Adz Force spomouhip of
the Project, arbe:r the Navy had withirawn their claim to sole
rights to ea.rth-c:l.rcl:l.ng satellite developmnt Immediately there-
a.:t‘ter the Air Force requested the RAND Corporation to establish a
progran ror :Luvestigation of possible satellite development. fThe
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on other upper- atmosphere projects. )

Inthanerbtevmsmstwedtheprobla, vhich was
given the @n&m Project nmnmcx RAND umd ser:l.al reporbs
onthemaorupectamwsrorautmijbe system, and {
investigeted the utility of & satellite for ilitary purposes.
'.l'heir studiea :I.ndice.ted tha.t & space vehicle could be :pla.eed ocn >
anorbittotheearthbyarochetpowmdboomr '.!hisspa.oe
vehicle, with appropriate instrum_njta.tion and links with ground
stations, could be utilized for aves reconnaissance and for
geoplysical prposes. o perfomm this reccunsissance funstien
@ televisien system together with commntestion links which would
transmit information and pictures to ground stations would be
uti.;l.ized.s ) ' N

RAND personnel recognized the fact that mumerous system
component development pro'blems existed. Many of theae.dcvelopmnt
problems were major, but they could be solved by a.pplh develop-
ment efforts. Chief among these problems were the development of
power sources to operate the satellite's equipment, the develop-
ment of tg],gy‘igicn and communication Act.lllponants, and of an arbital
a;.ttituds sensing and control system which would keep the satellite

- properly oriemted on its orbit, say at 300 miles above the earth,

and would keep its sensors pointed in the right direction for the
transmitta.l of intelligence to ground stetions.
Thesemmonlyatewofthcspeciﬁcproblmvhiohwm

uncovered snd ;.dentiﬁ.ed by 'bhe. oration studies. There

WOGH, 57~4 .
WDGH-57-4A




I

meuﬂ-
weremanym, nearlyallvereprohlmofﬁratmgnitude Yot

the RAND researchers continued to imvestigate system needs and, in
1954, published a final Project FEEBBACK Bummary Rmrtf“_ Again
tn the Sumery Report, the recomnatssence utility of the satellite
vas emphasized, With the observation that hardware development vould
uot requize redically mew technelogy or enormous cost. Key value ”
of the system vag felt to be tou.- phatograph:l.c recma.:l.ueme
intelligence, nepping uteuigem ‘and veather intelligemce.

BAND estimated that complete development oo initial operation

could be a.ccanplished in about seven years at a cost of $165 n:l.llion._

« -« "minfmum picneer” (v:!.sua.'l.) reconnaissance system.7 '
Just prior to the iss_ua.nee_ of the final RAND reports, in the
latter ha.'l.r of 1953, the A_:lr !orcq astablished a research and

mtmdavelmt This progrem was docmtedbylwacnnder ;
Anncuanmso-h and assigned from the Systanﬂanningorﬁce,
vhere it was kmown as Project llx-2226 _%o the Boubardment; Missiles
Branch of the Veapon Systea Bivisicn, as Project 1115. A Weapon
Bysten P:roaeet m:lce was established, v:lth Lt 00101191 Qnenten A.

Riepe as Office cm.er Lt Colonel Riepehmimc_eeded'u office
cbief in August 1955 by It Colosel Williem G. Kisg, Jr. -

During 1954, the Project Office iftisted tesks to advance
the, State of the art in project aress, and iutensive feasibility
studies were undertaken by cogtmtora and- by ARBC Centers For




exampls, by November 1955, "in house" Advanced Reconnaissance System
tasks vi‘bhin ARm included:

Task No. Tagk Title

21010 Design Study Advanced Recon-
naissance System

_2.011 Bpecial Reaea.rch Studies

15000 In'belligence Paramsbers Stuh

15001 Study of Intelligence Process-

_ :I.ng MNethods

15002 Acquisition, '.L'rack:l.ng Ground
Alr Commmnications and Conmand,
Portien of the ARS

Ykt Attitude and Guidance Control

50558  Attitude and Guidance Control

k1261 Television Techniques

30291  Auxiliary Power Plamt

70843 Solar Electrical Energy Converter

41700 Effects of Nuclear Radiation on

' Electronic ‘Camponents

262 Radiation Recomnaissance. Cepabll-
ity Study

- hi6hh Electronic Component Part Appli-
cation Criteria for 10,000 Hour
_ Reliable Operation
30205 Liquid Rocket Engine Technology

—

Flight Gontrol Laboratory
Training Bquipment and Ground
&mport

lhtewials I.aboratory
Geophysical Program and

WEAPON SYSTEM 117L

Project Eaginer, Center
Mr. F. Runge, ARBC

- Capt J. Coolbaugh, ARDC
_ M. R. Johnson, RABC

¥Mr. R. Johnson, RADC

¥r. F. Fallik, RADC

Mr. F. K. Gueathner, WADC
Lt W. 0. covinston, WADC

Mr. J. Huckaby wm
Lt Carl J‘ohnson, wm

¥r. B. C. Reynolds, WADC
Capt M. Griffith, WADC

Mr. Reck, WADC
Mr. 8. Sereda, WADC
Capt R. Decker, WADC

Lt M. Malcomson, WABC
Maj L. Bowen, WADC

Mr. L. Salzberg, WADC
Lt Col George Jemes, and

Weather Forecast Nr. Norman Sissenvine, AFCRC

T vouy s,
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WEAPON SYSTEM 117L
As indicated earlier, there were a mmber of eritical component

developnent areas ro: the Advanced Recomnaissance System which faced
the new Project Office. Amang these were those of providing suxiliary )
electrical power to operate s&be].'l.ite equiﬁmnt. For this purpose
mclear reactors, as well as soiar and chemical energy sources, were
investigated. A secand problem ares was that of achieving coqponant//
relisbility in a satellite exviromment in which components would heve
to provide trouble-free operaticn over long periods of time. A third
problem was thet of acquisition and tracking of the vehicle as :I.£ |
passed around the earth an its erbit. A fourth problem was that of
data acq\nsition and storsge. A single satellite vehicle would be
ca.pable of producing up to a hundred thousand picturea daily. These
would have to be trensmitted and stored, and then interpreted. These
were emlyareyorthe cmonenbproblensvhichfacedmdeveloment.
In fact, to solve such problems, the development of System components
required work in nearly every field of science.

However, with the intensive effort applied to the project, by
1955 sufficient data had been obtained from these "in house” ARIC
feasibility studles to insure that the problems vere not insur.
mountsble. This allowed the emberkation on design studies for the
system, and on the study of integration of the'verim space-borne
and ground cemponents into a workable reconnaissance system.g llore

over, suchdzvelomantefrortcmxldbe carriedoutasacohemt
p&rtofthemr-allARSprogram
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WEAPON SYSTEM 117L

Consequantly, in the spring of 1955, in addition to "in house"
ARIC tasks, the WSPO initiated design study contracts with Redio .
Corporation of America, Glenn L. Martin Company, and Lockheed Air-
craft comm'!;;oh.u Purpose of these design studies was to dster-
mine if a system of this type could be dqvalepedvithigamamabla
enough time scale to warrant a fu.‘l.lvlcale dﬂelopnant effort.

The design studies subitted by RCA, ‘Martin, and. Lockheed
indicated that the system could be developed.. Consequently, upon
t:t‘-gnsrerlz of regpogsibil:!.ty. for system develo:pmnt to the Western
Development mvi'sion.early in ;956, action was taken to set up a
Ws 117L project office under the Deputy Commander for Technical
Opersticns. Col Obto J. Glasser wes named Assistent for VS 17,
vwith Commender Hobert C. Truax as Deputy Assistent. On 13 August -
1956 Lt Ccol Fredric C. E. Oder succeeded Col Glasser as Assiata;:t
for W8 117L. Other personnel initially assigned to the office
vere Capt J. 8. Coolbaugh, Cept W. O. Troetschel and Lt J. C.
Herther. These latter were oﬂ:l'.c_erl who had been associated with
the program at Dayton prior to its tmstm;.; Organizetion and
key persannel of the WS 117L Project Office are shown en +the
opposite page.

Initiel sctions of the new project affice included activity
n evalusting and selecting & prine contractor for WS L17L. Eerly
in March a Contractor Eyaluq.tipn Board was established to study the

RCA, Martin,.and Lockheed design studlies, and to recommend a
13

contractor. . -

WDGH, 87-4
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: A WEAPON SYOTRM 117
The contractor Evaluation Board for W8 117L included:

Colonel wmian H. Baynes, HED ARDC, President

Lt Colonel R. ¢. Holub, HED Aln

Commander R. C. Truax, WDD

Lt Colonel W. G. King, Jr., HEDARC

Lt Colonel v, M. Genez, HED ARDC

1/Lieutenant R. 8. Valhburn HED AMC

Mr. R. 8. Blocker, HED AMC

The Board convened at Vright-Pa:tterson ArB, from 12 - 20 lhrch

1956 and subaitted a report to General Schriever recommending
Lockheed aa the systm contractor. This aelection was approved by
General Schr:lmr, General Pover, and Headqua.rbera UBAP agenc:lea.

: l?o].'I.Wing approval of the Prime eontractoa- selection, persmel
rrontheproaeet office, usiltedbycbharmbera of the WDD staff
and persomnel from the former project office, prepared a Davelopment
Flan for W8 117L. cmplmdonam, the Plan was presented to
ARDC and UBAF Agencies, and onlola71\956to 8ecretary of the Air
Force, Donald A. Quarles,lt A few months later the President's
Sclence Advisory Comuittee vas also briefed on the proposed W8 117L
Development. . Response on the briefings of May - June 1956 ranged
from "...lnterested to enthusisstic,"l5

The WDD Development Plan for W8S 117L enviaaged & step by step
attaimment of Objectives leading toward increased utility of the
system. Stagenocrdnvelomntembnced(l) an-Engineering Proto-
type Test System to establish the Teasibility of orbital operation;
(2) a Pioneer System; (3) an Advanced System; and (4) an Ultimate -
System. '.I.'heuewere rnrthcrdividedin‘boatotalafeigh'bprosram 16

& wbaH, &4
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v WEAPON SYSTEM 117L
Thoknlomnubm.ancalledforatvostag e vehicle which

couldbelmchedfrmvnitedmtes territory. The "booster"
orm-tmgewouubeanm’wmama'rmavayonhumut
approximately 3000 n. miles from launch. The second stage vou.ld.
be the orbiting vehicle, which woild have & propulsion system to .
Supply the necessary pover to bring the vehicle to orbiting speed; p
It would ascend to an altitude of about 300 nautical n:lle.s, vhere _ /
an orbit would be established, and internal controls would orient
the vehicle in the proper attitude. The appropriate sensing —
equipment (visual "ferret" or infre-red sensing, dspending on
objectives) would be activated, and the signals received rren the
sensing equipment would be stored on film, tape or some other
media. As the vehicle orbited to within the rengs of & growna
station, this recorded date would be transmitted to the ground
station, processed, and transmitted to the using agencies.
At the altitude of 300 n. mi., the vehicle would "circle"
the earth in approximately 90 minutes. Because the orbit would
berehtivelyfixadinspacevbiletheearbhrotatedinudait
successive passes over the earth's surface would be displaced
approximately 22} degrees. This would Permit a single vehicle
‘ to view the entire earth in successive DPesses. The total time
Tequired would depend on the width of the view desived.ll
- A "pioneer" saumu,‘ utilizing a film recording -
electronic read-out, would be capable of phys:l.ogra.phic mapping.
It could report data with a resoluticn of 100 feet, and give

Y WDGH, 57«4
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- - VEAFON SYBYRM 117L
some ind_ication of the scope of military operations. This same
“ploneer" utilizing different electronic equipment would be able

great value gince high frequency electromgnetic radiations are not -
reflected to the earth, but are radiated into space, and consequently
cannot be monitored by normal means. 18

The systu could be :lupravedthroughdenlomnt experience.
Advanced versions of the momnad.cmce system would provide
Physiographie resolution to 20 feet or less, or more detailed
information on the characteristics of electromagnetic aigna.],.;
extending to infra-red radiations. Targets c@d be located with
an accuracy of 1/10 mile. |

Finally, the ultimate system could embrace daily scrutiny of
the worlq, including detection of long-renge missiles after launch,

. and detection of aircraft cperations.

In eddition to what might be considered strictly military
values, the Teconnaissance system offered significant selemtific
values for geophysical investigations. Weather phencmena, upper
atmosphere research, meteor and cosmic ray activity, as well as
solara.ndstel:_l.a.rspectra, con.‘l.da:l.lhoinvestigtbodtmnthe space -
Platform. Thus the system had importent basic: scientiﬁ.c value in '
sddition to military utility, N B :;--"»'n

. A8 a result of these briefings, development of the ARS vag iy
appmed.lg Three million dollars in FYS7 P-600 funds vas made
aveilable for system developmnt.ao An in:l.t:la.l lcbter contract

b ' WRMM ST,




P-600 funds availsble for system development vere considered
inadequate, and Presentations Were made to Gemeral Putt end his
staff at BC3/D, Hqtrs. UBAF, requesting additionel funds, 2

_ Authorization to obligate an additienal two million dollars
was received on 7 December .'1.956.22 Barly in 1957, authority to
obligate up to a total of ten milliem dollars for FYST wag re-
ceived. Receipt of authority to obligate thege ma. in the

P-600 budget category eesed the "fund famine,” and enabled Lockheed

:
]
E
E
;
8
§
]
:

_ the'P-loo;ndP-aoomu,muinwhicht‘andsmmededin
ordzrtoprovidéa"...balancedmmm»pmchtothe
- ' development of essential components of W8 LTL." At the end of

WDGH-57-4A
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A ‘ wmronsrmmun
theyaar,hmdinginthuemashunotbeenresolved

With these funds aveilable, the Divigion Project Office took
&ction to initiate a contract with Massachugetts Institute of
Technology on ARS guidance end comtrol. WAIC ressarch sctivities
on nuclear and golar auxiliary bower units were continued. In
yet another area, AFCRC was authorized to continue research in
the geophysical environment ares for the weapon system. Finally)\
subsystem project plans were drafted and project and task number _A.,"} V~
assignments were etbablished.ak The RAND Coxrporation 1n1tiated

studies of preliminery operational concepts for the system.

project direction, and system research development and opera.t:l.on.25
Development planning for master scheduling of initial R and D
hardware mock-ups was undervay. Design studies for the orbital
test vehicle airfreme were initisted. Studies designed to ubiligs -
& propulsion system which had early availability were well advanced. ,
Sources of auxiliary power were under investigation, as were guida.nci\ “;,
and control, visual and electronic, and data processing studies.
Lockheed's subqontractors, Eastman Kodak and C B SLa.bmtories also

report progress in theée latter areas. It appeared that the program

wag off to an auspicious start.

%DGH, §7=-4
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FOOTNOTES

WEAPON SYSTRM 1171

Ltr, Maj Gen Albert Boyd, Deputy Commender, Weapon Systems, ARDC
tQ MaJj Gen B. A. Schriever, 7 Nov 55. No definite reason for
the -transfer was given. However, the system was dependent on
the availability of an ICEM for a booster, and thus was closely

tied to the ICEM program.

Maj Gen B. A. Schriever, Memorandum of Understanding, SubJ:

"ARS Management,” 16 Nov 1955 (Becret) o

Memorandum of Understanding betweéen Maj Gen B. A. Schriever

and Brig Gen Howell M. Estés, Jr., Sub): "Transfer of Functienal
Responsibility for ARS Program,” 13 Jan 1956 (canf)"

WOD(ARDC) Development Plan, W ' 11 ] :
%—% (Initial: Pest %e; ;ﬁﬁced Reconnaissance
en, (Sec: .

WDD-56-00088

Background material for thig sketch wag taken from Historical
File, w8 117L office, WDD, Publications of the RAND Corp., and
from an interview with Lt Col Quenten A. Riepe, W8 117L Project -
Office. PFor an additional account of the genegis of W8 1171,

see History of ARDC, 1 July - 3L December 1955, Ch VIII, 325-359. %

Project RARD, J. E. Lipp and others, Utility of a Satellite
Vehicle for Reconnaissance RARD 217, Secret).

e report s a3 & general conclusion that "...television
satellites are reasi.ble and that they would be useful ir

R-262 (8ecret), 1 Mar 5k, 2v, FEEDBACK was the code name uged
for the RAND project during the period. Volume I contains a
full bibliography of all reports issued by RAND,

Ibid.

WADC Project 409-ho.

£o0C System Requirement No. 5, 29 Nov 1954 (Becret) Amendment 1
to SR #5, 8 August 1955. Thege gave ‘suthorization to proceed
with full design studies by industry. : :
Ibid.

Bell Telephone Laboratories, though invited, declined to submit
a propose.l._

+ System Requirement #5, Hed ARDC, 17 Oct 1955.
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17.

18.
19.
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21;,

25.

(conta. )

WDD Special Orders #6, 5 March 1956.

Memo to WDFX, Subj "Major Events of CY 1956 for W8 117L."
(8ecret), 25 January 1957.

Early briefings on the utility of the Advanced Reconnaissance

System contained the thought that today, in the age of "Atomic
Plenty,” with long range missiles s thing of the near future,

the strategy of surprise attacks will become more and more

WDD Develﬁ%nt 1?].».11i ¥8 117L, 2 April 1956 (8ecret, RD)
Gene 8ign Specificatians. ‘

Ibid.

UBAF Development Directive 85, 3 August 1956 (Becret).,

ARIC System Development Directive L17L, 17 August 1956 (8acret).
Since no FY56 funds were availsble for the Lockheed contract,
action was taken by ARIC (TWX 12 May 1956) to authorize Trepro-
gramming and expenditure of '
Lockheed could begin engineering studies on the system. Thege

funds, to the sum of $322,000.00, allowed Lockheed to begin work

8ince no Fy57 or beyond funds bad been progremmed, rep 1
action was hecessary to obtain this money. Moreover, in view of
fund limitations on the Progranm, the fear was voiced that thig
would force & program of component and sub-gysten development,
rather than complete system development.

-IWX, USAF¥ AFDDP-B.
‘TWX ARDC B]J_ch-l_-16-s 15 Jan 1957 Indications were that the

seme amount would be availahle for FY58,
¥8 1LTL Management Report, 31 Jan 1957 (Secret).

Missile Systems Division, Lockheed Aircraft Corp., W3
Semi -Anmual Technical R

project 1115 funds so that.

DD Form €13, WDD Devel%nt 1.’:I.anE N8 117L, Advanced Recomnaissance
System, (Becret, 2 April 15%. .

"

- Perfod 1 Oct- < 56 (8). 5
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