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A United States space program which can ovevecowe the Foviet
peyclological lead in spaco is both ecomomically and tochnically feanibls.
The chamacteristics of the fundanental technical probleme involved ave well
wderstood. The solutlon of these problems swalts only the lmplememnta-
tion of & <igorous broad based investipotive and sxperimeatol effort.
The Fatlon's eoorcmy, scientific and technological bese acd industriel
capacity are fully sdequate W support e greatly cxpended GpRCE vLTOZTLM.
Gur only cwrent limiteticn is fivm decisica and cleaor cut @irection.

Current evaluations of relative over-all United Vitebe  and Soviet
technology provide nood repson to Leiieve that the United States “e ohees
of the Soviet Julon fn large aclid end Llguid bydrogen propellssts and in
nuclear rocket propuision. This technelogy, togethsy with xlstling devel-
opment~msnpgenent cazability such ms has bsen epplied tc v ballistic
migsile and spect progrems, prescots ile opporbunity to schiecve the
fundamcntatl cerstldlitices which will ailow us pol oniy o eguml Sovist

space accouplishasats but to autstilp them withie tle periad of the
propoged nrogram hierein recommundad.

In contrast to this, it ls cur opinfon that owr curreni Hatlonal
Space Program; oven when fully realized, wiil not peralt us (o compete
with fature Sovlet zeoccmpllsliments, Marther, the progest appears
inadequate in both scope and content o produse ot a swiiielentiy early
date the fundsmentul capsbilivies to au@ort Iaove end anticipated
naticual spece systan requirements. Weaethelase, wlld Tuw e agfiong,
the indivldanl poojecta ia vhe 2:2isting progras mre of value. Ir any
expanded petiopal progrem, they shouid e contipaed in the sans, o
in sone selcected ceszes, al aceclerafed levels.

For tra United Simtes o compete successfully in the cature, 2

thorouzhly reviged and uypgradsd national space progzaz mus® be injtlated

nov. Sk 8 progrmn demands:
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a. EZotadlichment of clesr retioral space objectives which will be
aufficicatly dramatic in paychological gain and adequatsly productive
of glde benefite to other olements of the over-all space progran to
warrant asrghalliog our nationnl segourees 10 iﬁa attainment,

b. ConMnulng nationm]l resolve to LwdPill thepe cujectives within
tdefivite periods of time.

c. A phiilcsophyy of selective concurr=amey with approprlets priority

asaigument of mesources and the cstablichment of wdzguate watbority o

nerall progess ot e waxdsms pace whieh teshnology will suppist.

i oimilar to the spprosch estaUlished in 1954 for the secelersted de

cpuent of intercontinental daliistic mlssiles,

4. Concwrrent initiftion end peraliel pursult of Troad so

investigations < produce the future tecnnology vhich wili ins:
taining the indtistive whick we pow sealk,

The most Josediate problen ares requiring? sttention is fie lavge
oster progren. Gur delicieceies in this ares ave ths orimzry ceuse of
our lagsing the Soviets in space. Booster lmprovauient iz the ksysione o
ony effort Lo scull. or surpass hem. Ib is esgeztial oz sugoort of ail
recemsended actions made hewsin,

To overconr the deftciencles ande so manifest by (uwr lam in the
woster propran, the United Stetes muat sstablish clear ¢ul matlonal

and rmlitsry objeciives and egually cleer egsignesut

the organizaiicns which vili Liglemeuws the picwucsrn. 16
deteraibing whese objectiven, de¢ ir dagw 2. ab O x8¢p in mind the insepars
ahle relationship of militery tasks Lo Jther objactiJes ip car queresil
m‘-;iox:al. SparE Drogram. Yital importancs @ust ba altiached o the denmie
etration of our netiopel teckvological SUPremacy as & symbol of wetional
prestige and indisputable power. Accordingly, the pi:itery sund tlo

natioral sapects of space muzt s lntegrated even mors esrefully then e

the past.
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Our sssessment of military gonle and objestives in space hes
jdentisied certain priority tasks as follovo;

a. Guodeﬁc jocation of tRrgets and collection of mapping date
for limited war application.

b, All mapests of rveconnslssance and swrveillarce of thy casuy
from opacs including neteorvlogicnl, electrondc, cozmuticatiors, and
photograpaic. ’

. Survelllesce, iaspection, oud peutralizetion of emeny syobews

d. ICRM early varning aund setive defense Jzdmy toost exd/er
zid-courae.

e, Surface tarpet strikes from space.

£ Commmad and control of wllitary forces operating Toth in
space and on the terrestvicd syface including the meams for relladic
multiechanpel cowgunications exnd for novigation.

&» Gumport functions incident o spece end pregent miitary ta8ks.

The Lechrical couient of cur nstionel Space FTOZreE masy W of
supzicient breadth o iasure developmsnt of tae Pupdsnenied capebilitles
wbich will support the evertoal erfective acconplishment of the #Bove
silitery tesks. It 1s 0w’ veldef that the iovestigavive apd experizental
«Fforts thus Tegaired wiil Ten=dit all aspeets of The total naticnsl
Spacc [EOZYAN. Zarly achievement oP these capdpllitizs dictatre whe
assipnent of the higeast prioxity @ Leesy praed empided Cowsh i
the Tolioving AxCLS.

8. Sensors

v, Crientesion and support of mane-la-spese

¢, veapon techswlogy

4. Awdllazy poRer

e. Fropuleicn




£+ Re-ocntry and precise recavﬁn'

Iz arder t0 maka the bast possible techalesl examinaticon of an
accelevated and simplified space progrsa, the then Alr Repesrxch end
Developnent Command lest fall convened o committec of selentists
particulexly qualified in epace and mdasile matters te cake recomnsndse
tions concerning 8 national gpace offort, This comzittee bes receptly
completed ifs work and has contributed & valuable dsep look &t our
futwre ip apane. The vieus cf this commities in lerge part sugpirt and
sutstantiate our own vileva and recopmendstions.

ve have the opportunity not o achieve several dramatic Iirsta.

or exmiprie, ¢ shart time sbill remAins to wake tiie declalor to develop
the i=weters wwl paylonds wileh will slace a men on the moon and return
hix oo g2rih bolure the Sovies Unfon.

The promrfun $roposed in uke following pages outiines o spusific

plan of eatiocn for the Nationel Space Program, the easly isplementation

of unich the Aly Force considers to be essengiat.
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Ae  FUNGAMENTAL 9PACH CAPABILITIES

1. BOOSTERS

a. UGenecrel

>

loday the 'mited Ststes depends for space launching upon

ballistic uissiles with mcdech parformance vpper sbageg. The lapgast
paylond within our capsbility is 5,%0¢ 1t in a 300 nils high orbit. The
prasent national prozren cells for develepment of the Centaur stape for
e with the Atlas missile, and the Saturn Prosram. fhe Atlsg-Centaur

' vehicls will povide payload capadilities stlill inforlor to demomstrabed

soviet Jaunchings. Ths Salim program is the only developusnt 2ffarl

U

to exceed present Sovich spacs cspabilities. Tarefvil analgsis hus chown
%ae Satom vzhicles to Le unpeliable, axpensive and operatiopally unguit-

able for dlitary applications, In order for ths Air Fores Lo mest iis

daferise coiigationg ir sgpace it must have adeguaic launching copedilitlss.

‘, ihe neads for such capabilities hawe hoen studles is Jepih zad detail
= ovey tha lagt eignisen montns, The prograam noesdald Lo et thsss sbjechives
nag boon fopmdlated ana it ie prosontad hors.
Be Tluan II ~ {hariot
\ m%.— launching capanilivy of talllstic swisxiles can be
a exksnded ©y development of a ney high-ererey upper stage (ricknanes
vharioi} te be uzes with a olishtly uprebed Titan il. 2 progvan was
"
i racersly indtiatod oy the USAF for develemment of a {luorine-hydrasine

35,00C 1o ihrust angins eniiable for Lhds guxpess. Tie Chariat will
double the Atlas~lonsaur ngrlowd for Lhe Crivicel hizk aliitu's satallice
miseions and 0. mors for ths low altituds miseiors, und can be sfficlently
usad on other recoazmended stages discumped later with fwiher vavlicaz
imcreases. lecauso of cxisting perfomsance lialtations and davelopment
deficlencies in lUnited States prssent uppsr atage cagabili*ies, the

Chariot is required for matwral growbth ang luprovemsnt in our sxisiing
reconnalsaance anad nilitary cemrunicatiors suppors systems. ostimatad

copt far Lhis program is 157 millien deollars froa 1331 te 1984 fusiuding

four Lest launchas,




c, Large Gooster Program

for payloads beyond the capability of I'itan II - Chariot &
ney b= is nosded. Such o booster oystem must, provide adequate pay~
load capability, reliability, oconoxy, oparating flexinility, and timely
avallability. The types of cguipment needed nave becn 1nve§tiganed
thorougnly. This invostigation kas revicwel Gevelopmznl prograss now in
progrsss as well as considering rew r.echniquea_ now within our graap.

this reviey has shown that decisive application of nuw
techriques can provide a significant tamprovenent in bg;ost»er capabilivy
cempersd with present developsent programs and plans in Las Current
national booster program. I[hie new Lechndigues can provide beostar
advances eg significant as that of irutesen ovar itlas, Titan and fhoer

in tallistic wissiles. If a decision 18 now uaie co pursua these

promiging new ideas, Lhe prineipal necd 18 for Jwignent concerning how
leng pressni programs should be carried in parsdlsl untdl the practicality

of the rew Locchninues have been proved.

These Lechniques pernit bossters Lo e developed wlch stross

simplicity and veliabilivy; for exampls, oaly one iliculd englne zsr stage

golid gropellent racksis for first stegea. Such a grsien ninisiges the
total cosis for patting a series of payloads of various sices into ordit,
Verastils compenenis can bz achieved go that o few basiz slages are used
for e grest nuaber and varicly of wissiens, hhus grsably sicplifying our
bosgier progran ip the dedsdo ahead.

he new Boogters woul~ maie use of sexmontod golid propallaat
first stazes and oxygen-hydrogsn upper stages. Hecani theorsticsl
anzlysis has ahown the supsriorily of this cembinetion Somparwl with the
oxygen amd iP-l first stages now in wse. AL uypival first siagz burnout
gpeeds solid pz'opel_lant. venicles are pignificanily cheuper ihus OXygen-

SP-1 firgt ateges. IUL has besu found that the ralatlyaly gmal: «nz slim




first stags solid propellant rockuts fit conveaiently on tho sides

of the bulky oxygen-hydrogen second stage. sven more important, with
this arrangement the nuaber of solid propzllant segments can be selected
to provide the sice of payload desired. The oxygen-nydrogen engine is
froo to start when needed withoul the usual otaglinyz ssguencs problema.

n serles of vehieles which sxploit those ﬁnd:ings has been
duviscd in ths course of Alr Forcs otudies. ihev provide a virtuslly
continucus payload capability fraa 4400 b to 25C,000 Ib in low orbit. The
oxygen~-hydrogen stages are designsted 4, o and C. 3tage 4 uses the 200,500

.lb thrust J-2 enginé recently under developmeni. Stage 3 roguires & new
type of 00,000 1b thruse engine which operates effsctively ab sea lavel
and nlss In vacumi. Jtage U requires a 3,000,000 1t thrust engire wnich
can bo developed with tlm aid of dabs obtainable fion a reorientation cof
she F-1 ongine prorraa. i‘;lns tering of stage C cnginee could increase the
paylosd potentially to 700,000 16 in low ordil. Zsamented z0lid propeliant
motors of large sise are currently under investigation i er31 plece
ratensive expenaion of this work would be necded Ior the prorosed program.
e cosi-effectivoncsa of the btype vahkiclas propossd has baen
ghown to te outatarkiing. ¥igure 1 presents a compariscn of costs Lor
savaeral, space launching systews, both existing and preposad. The aheppaed

line labeled Fhosnixz system is for che propos.a\{ vonicles. 6 will be

noted thut ithgy are very h chezper taaa Lhz coaplax Setura systenm and
show some iuprovament over the itlus-Cenfaeur and Atlas~Azena whers ithe

balliseic aiseile program gbsoroed auch of Lho developmant ot The ceat
éaxnparison for tlese cases wag made Ly the fJand Corpocation. Josi data for
the serospaceplans ¢gse walck appears compatilivi on the chart, wag taien
dirsctly from Convalr unsulyess and the systod requises major cechnelogical

advances to be realized. 'The line labeled Ju05 in fosn an Air Fores

2valuation of contracier propecals {or a rocoveral Looster sruten which

ia algo further in the future. The tlnc lebeled *Fhosnix Ixlisoable WKing

D)l
=gt




dscovary® is for a re-usable adaptaticn of the reccemended booster syaten.
Rocovery \:g found to Indreace the cost for the progent state of tac ari,
tut improvemsnts in high teaperature meterialg couvld make this appreach
preferable in tha low payload region.

Together with vahicl: studies; thz ~ip Fores has iavestigabed

<!

ssens for solvinp current problezs in lawnesn suund ciilimation. & sabiod

of luicor vehicic aspebly and checkoud has been Juwiosar vl hien porauits

reducthion of b wime a vehiale speads on the 3

wosk, AL cxbresaly officient lannch facility cam b

vl nle aesipne are pariiculari” wsll suifed

o

of prozrswe alrgady in exisience. The o~2 sagine, 1oy plarmed for Lhe

Sabusw, 3-11 sbage, wouls b2 ussd vo full sdvaniage 3

presenc prograas for larye #olid propellant wotorsz, [

exeapls, will zake direct contritutions to first stene Sevelopmeni. L2ghu
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35ing oxyEen-yirogen propellants would convy

: should 28

accelerated Lo 2s availablz far a boosber stajd in the ayeni unforeggen
4ifficcliiss dalay devalopuanc of the large golld aolire.

o Arararyom 3o
Qe SWEEDE

The schewule, waich weulz be ad

‘-

i fsitiabed similar Lo that wiich z-ve Lhig couwnsry ol 3nlas 2n Taor

in & vory consunsed tims scale, is as follows: 7iree flaghe of & gwage

in late 1953, first fligat of the £ stage in 1§iL, OF Rt A ghags L
solids in 1955 and of the C slage in 1965« sFpresceu in aLOLhRr AX,
payioad capabilivy in low orbir would he 20,0605 in 1954, 52,0005 fn 1945,
51,050 in 19%%, and 230,000 im 1957 Ihe cosis for this progras are

estizavsd ag:




FIég Y63 EY64 ¥Y65 rY0E
24,5 (82735 15788 621 LB
Swrmarising ihé specific actiong naeded bo implesont tha

sdvenced byoster program:

{1; lrgont develoguent of & large

propellant =oter, for first stagoe spplications. Laoobiuetise sush Lo
the sarlisst posaible demonstration of opsratisnal ol Sskilian dop
appldcalion.
{2) Imesdiale dcvx.Lor."':-,‘., of axyTen=i , dAroge sbags
for vse with lhe J-2 engine.

(2} inltiatlon of s developseat program for the /00,03

1b thrast stags . oxygsa-bydrogen angine using advenesd engine LachnGlozsie

{4} Start suege & davelepment as £00% as toe angln:

hag noen defined,

(5) idapbstion of =i en

iapte st u sive Tevel o

{5) Acceleratior of Lhe F'-1 =ngine development in

L3L ToLdr pz'm-:‘:,,.. cinlug Goward & date for

Agciding whethar oo solid wwior program will srevide the desired

for flizhy Yust.

-

(7) &Binec no other pragran Lha

Luclear heai-axchzngsr Tockess wid g 1w with

advancsd chzaical rockeis for Firgt sbags boostus apsileaticns.  Howevar,

thase rockets show provdss in aspplization s upper

vary high final velocities are paquired.

For exwuple, a uuclaar heab—axehas




transfer fron satellito orbit arcund one planct Lo orbit arowd anothor
showr attractive performance advantag:a s compared alth a chewdcal stage
for this purposs.

2¢ SPACE PAYLOAD :0CYAlY

“uch greater capability to racover abjeevs frou orbii 2ud Irem
deop spoce ie regquired. Gpacifically, we need o inc;uasa the m,liaoilr"

with which we can rocovsr, wo nced bo recover wibh mancuverable wchicles

capabla of airplana-type landing at pre-selected [islds, end wo aead €9
-

ragover £row aigaer spscds Lhe? those now belnyg ussde There ure

guveral approacies »0 nseifng these requlronends.  eallay durlag reentry

can bo withsLood either by radiative systezs in shich the heat is radi-

ated ausy, or sixzd ablative-radiativa desigas in

waporizes e swiate in a progroagive nanners

= epiiicnl gariy of the heabting and shlclds ire wnderlying struciucs. Jure

rediabive sosusas can be either of fixed ¢

¢3n b inflatalls siruttwras of wire mealt by

“ach roertry LoChnigis has advantages for paridculsy srabions
ang liczilsbions for othicr pusposss. IV is sxpected that all Will find

applicativa in whz Ditwre bue for diffcrsnl :lssicrs, Jlgorous gevelor-

wenL ¢f aach ig appropriate now.

rhiaental dpia curiently svailable for cecwtiery sysbem

de: ic.. tas been derived primacily from tke Thar-ible tallistie miasile

veenlry negeareh progras [(37-1), a fow palliaiic wigaile EVY-2 togis, -nd

data iskon iirectly fros atlag swd Titan reentry vshicle flig-is. inis

is supporied by soze dala obtained In eleciric erc wind vwnsls and agper-

sonic shock LuLes.

T no data is available abovc tiz walllstic wisaile

rzemiry specds of abont 23,000 fps, and only {light sest progras can
provide reliablc desiza data in thio regien. & brcad zeretical and
experinentel program in the arcas of aerodynasics, ghructurss, gynanics,

)




cowmunications, et protoé:im systons, and test Pacilitles ls urgently

required todbtain data for rommtyy speedo up fo 45,000 fpe.

To provide data an a meaninpful time scale, supporting gromd
reaearch and tect vehicle design must bz nitiadted as early as posoiblas
fn FY 1002 leading Lo gub-scale vehiele flight la the 25,000 o 35,000

L (lighis at wwo anakhis

feet/socond speed range in ¢

intervals il iG44. Fullescale venicls Chigots can benin v 1944 and

v 45

P

centinue at Lhicew monthc $ndervals. Flighie i Bae 25,000 Lo 45,000

feehfsccond regine con logically Follow bogirming ii eardy L

qub-geals venicles at twe moaths ingervals.

shue can shasy inlate 194

vehicle 1

horfgena and Thor-iblg-Star vondcles will be ussd indbdallr.

i
TUs 1570 mi

in Y 1ves, wllil be reouired.

,

o advancsd technology prograt in sxpandasle ab

becn preparvd and should likewlse he implesents S0 gukorsizal

Ly

flighis uging fhor boosters in the labis could pe achioved;

also, thrse orkital flights on Atlag durd and taled quarters

of 14353 are possible, Adequate supportiay ground reocaren and vhig flignt

g4

nzsessitate T xillon of 194s fuada and 19.3 waillian Jor

progeen
FY 18410,
/

Sanr Bben 1 progran i

ia gupport of sanned reTntrr LECRAIQUES.

seclu 1oeds

nowaver, ohn Tiirhl scheduls suoukd

fotal cusie for Step I of thz Iyna Joar program shuaid reweln asgantiall.

ungchanzed, sue scealeration of the {light seheadle Wik Ie

fonding

sondezvous developacabs are needed on advarced orientas ton ami

positioning cysvens, systems for clesing ami iaturlccking {uvviczng),
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of

acd techniques and equipment Lo pornmit the capluro exd recavery

uncooperativo sstellitose.

It is proposed thet developaent of thope added capabilitiss be

accoaplishad within the Saint progrem. Four additional lounches will

accanodaie advansed rendarvaus tocluiiqre Jemenstrations plus docking

ard fuel transfer development and demongtrationa. [ecanss of tha urgency

asasciaved with she developwent of o rerdesvous capability, Lhs prograa

will be accelerated to provide fov the firsb launch iu Ssptember 1942

instaad of the currently scheduled ¥acch 1993,

the participation of wanned space rondesvees #2131 facilitste the

Cinal closurs and dockling and ease the reguirament o7 scpnisticatsid

electrenic and optical cquiprent. “anned rendezvons 1S plamad ir

end exnirinonig @it

asssclation with other wnmed flight objectivas

a manned vendezvous desanstration schoduled I

of the 3aint wrograte
»ae achedule for developzsnt of Whs ponuevous %

Sunding for thase developmentd w1l ho covored under ihe Sednt profriis

L

1D SPAG: FIIGHT

: significant restrictions in puylend capahilizy have, tc dalw,

pdistod soriously sgainst adoyuabe eonglderasions beinz glven bo mants

poteriial ugefulness ag an {ntegral cosponent irc spase canicleg regaxdless

of ithuir objectivs or zissions This negat’ive APEreacn 7nas resulted in 2

a0st sorisus lack of = wall sonceived, intsgridad ano avepent 2 nroaren of

puace ololozy and m:icine dimeas i bowerda valid dessrminatien of aante

basic neocda, toleranee end periormance capadilities in e¥ed Zhe riest

ganerstion of ordiiel vehicles with mission timcs ROT smecelin, 27 9’7Se

% consservative znalysise of Soviet space bionsdical achisversnie durdng the

past year would indicate that our cwn capability in 1ife sugper and ellded
componentry is ab least 3 to 4 years behind, Jut of 59 U. 5. srhibnl

flights, no animals have sesn flown, 1n comwparissa, Lhe Sovicts bezzan Lo
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acorus hard 1ifc zciense data on their sesond orbital filght in 3957 and
have {7own biological spacimans 3n & of their 12 orbital flighte. It
follows thorefore that attainmont of larger roosters snd pignificantly
incrsased psylead capability will not of itself slone bring ua into
sorious contention with the Soviste in ranned space flight tachnology.
Pherefore, unless & uroad-based progyan in applicd bicuntronautics
research and advanced technology ce vigorausly progecuted on a national
basiz ucder nipf_.:].e compstent Aanafemudt, Lhu full axploitavion of
rapidly increcasing payloads will aot be realized.

Priary objachtiv s of such an edequate bicagtronaublcs program
are well definzd fro: an objaciive sppruissl of the ritical biomedical
factors fmplicit in axposurs Lo bhe spaca environsont and are coupounded
by doth duration anﬂ.'distanco from the earth. Of immediate conoern are
the following, (a) reliability of an onvircnixnd contrel zysten which
cloacly duplicates the pormal tervostrial biospnere, (t) zdeguacy of
commmicating eubjective and objective evidencs of the viability amd
affectiveriess of the huean compenent, and (¢) developrznt of protective

devices and procedures againat vehienlar-producad and space intrinsie

hazards in the form cf dymemic forcss ef launch, mancuver and roORCIY,

weightlassness, lonizing snergles ardd space Jsbris.

iskrapdlation frea current sdcmedieal krowlsdge plus groumi-ased
simulatien can provide reasonable anguwers for low aliibnde ordital flights
of 24 nours duration. Weyand this, therz ls ro 3lbemative bt Lo carry
out 2 series of amimat experimonts in spato venicler ¢o Provi @ answerd
for the two moft urgent problsms having greak influsnco in vehicular
dezign and useful paylosd; pamely, (a) shislding rsquirveents «TAinSYy spacs
ambient rediations, and (b) tolerancs limits by tims to welghtlesenags.
welther of these potential hasards can bs ovalusted on earth.

A flight test program designed to obtaln tne informtivn cutlined

above cells for a seriea of 4 Thar-igene vehicles carrying wwxll primates
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into orbit for periede up to §6 hours in kate 1981 and 2962. Following

this would be ussd a series of & Atlas-Agenz vehicles carrying larger
primates and exact prototypes of advanced blomedical componentry vhich
womdd ailow pematTation into the Van Allen Lelta with flight durations
up to 7 to 10 days. D7 1963, valid criteria und relisble coapononity
would support tanned ordital flizhte o begin (1953) and protecd (1964)
vo manmae? systern rendezvous, inspection and docking eparations. Savimaied
cagts Tor thia animal space flight progr'm:. would Be 157 milliou for ¥t 1952

o

and TY 1982,
5,  GPPLLAD RESEAaCH
Frogrags in gpace sysbéms as in cther wilitary systems depumls
X R

greatly on the quality and quantity of the appilud resegerehl Progzvi.

G2VS

Locking Rack 1D 7ears we can recognize what in 1951 = didnis

thorsonuzlear weapona, we cidn’u knox sbout She van slled Sslis, wu

4idnti iave inertial guidance good ernough for iCisite, we didnts have larsc

thpust rockel motors, btrensigborized sQuipseni oF ticnuycarb gandwlen

v

matorial. Thope sdvances wers made in part bocaves cf applied researti

s in Lhe =arly 57%s and have, of courss, soen usad to achizve W2

ProJas
LAY G, HIul

drarabic progress in weapons gabems which nac led to

geon be cporational ALSHts and spacte sysbes such as Samos. oimilarly
f ¥ ?

our capabdliliss in 1971 will depond, in lavse waggure, on the applied

7EGEANShH proZran We SVe TdWe Sap sxansls, i new ceviee, the laser, is
& = 2} L >

For oving Lighh Sary WO weke 2 AP R

bscemian practicsl and asiis prouise

cation 1iaKka and ~stizal radwm oo Guch Fradarst nay nave applicstion i

trackizg Ih warheads after bargout, thus pereibiing mid-towrse inter-
g » 2

ception. There nov &ppeary Lo Lo = poasibiltity of produciy, C fuslon

reaction explosion without {nitiation by a fissicn reatiiiu. 1f realized,

this would perwlt very swall, light bombs. Sob only weaid this ake

changes in wzapons and in the gratems built to carry w2apons, Tt mighi

also nave a great cffett on ths Orion concept of s nucleas ronwl.gion
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systen in which & oeries of mwall explosions propel the vehicle. In
eddition to this concepi, there ara othor areas of wapons and wsapons
sffecte ropearch which cculd porhaps be exploited to produca waapons
sors suitsdbls for space applicatiens. It aay well bz that a sombination
of air-bresthing ard rochet ongiras will permit wore seononte and more
flexible spacs systews than if only rocket enginas are ussda Studies
peed to b made of the advanhages of vardous cotbinaticns includiqg ths
1iquid 2ir czcle enine, turbo-rauajels and guparsenic tarning ramjets.
These atudice should thenm lead Lo a vigarous applia$ regoarch progran in
shis f3cld. e sbywebaral techniques for equijuients to be agseatled in
spaca wiil no doubt b3 developad and thare ¥l £ oo Tarther advances in

x5 L Sehlakers, Tins

matertals, pernaps cxpleiting such con
R surands af zeizl i perfoce cprstal form of creatlr srhenced siranglite

fMis satozory 38 also intended to include inerenged in paaic

o wepzareh.s Svil Lie Lan year peciod under considerainion hers, ix2re io
8 an excellent chancs thnal paw Dundawmental Zran dagic

- shortun tie time reguired So achisve some of

Zegearch fan v

our zozls. Fer this purposs, we Propose en inerzass Of 12 sillion over
the prepent ©F 1952 budeet, o furiher increase of 1¢ wdllioa for FY 1363,
and cost af living increases over bhe rest of thz tLun gFaar period. Thece
Inercsses nre included within the Advanced Teshnoleg: - Applind fesesrch
line Ltene

in expansion of the edvanced tachnology - applied regearch prograt

applicatle o spsce is recowcended. thig expansion, piad the wcrense i

wasie rossarch zzationed abovs, wowid de frem = level of 15 =iilion to
£35% mildion in FY 15€2, irersasing bto a lavelk of 785 2311don dn Tater

years.
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SOLTPARY SPACE PROGRAMS
1. SATELLITY. SY9T8MS
In the assazsment of the nat;m.\. goals ond objdectives of e gpace

B.

888, wbich we ave Just entering, priorlty millitery tasks have Locn ldentified
vhich ave cosgntial to echiovesxent of the nalioesl goals. These cioka ares

a. Geodetlc location of tergets end collectlos of mepping data for
limited war applicacion.

bs AWl ospects of remamsshntse ard suxrvelilleoce of the caty fyem
epace including motevivlegicel, electronic, cammunicatics, and photographic.

¢. Survelilence, tmspestion, end nowtralization of eromy syotems
in epaca.

.  ICIX early warning end mctive defomse during booat and/ov
mid}-cmn*se,

¢, Swrface torget strikes fron spuce.

£, Coopand comtrel of militory forees vpsraticg both in opace and
on the terrestrdal surface, inclading the meons for relistle multicimanzel
comnmications exx‘ for psvigation.

g Support functlons ineident 1o spece eod presest military tasis.

Bach of the military satalliite systers liated below have been
evaluatad in terms of those fesks, the impest of receui ovents,; and the
Gardner reports In this respeed, the BIAY cowcurs in general with tha
recamendaticos regexding ipnformstlon cetellites. Ihe programs to impie~
nent *heae ere wader uay and devalor@evd plams will he makodted in Lhosz
aress yequiring VO wetlon, TuAlsng mure defindvive recomendations, Iv
hes been determined that o1l ths frograme iisted beloy should be comtimwed
aad that 1o chenge at pressut 0 required frun the mmi stobuz. The
Coowzeats cutlin? the pregent recommonded peogrems ood ave listed for

referonce tut sre mot imcluded herein.




LATEST APPROVED OR RELOMMENEED

PROGRAN ____._ PROORAM DOCMERY

SANOS Developeers Plap, 11 Augst 1980

MIDAS Dovelopoant Plos, 31 kaveh 1551

DISCOVERER pevelopeent Plaw, 29 Hovamber 1960

AGVERT Sec/Def Mepo to Seo/fwmgy~Air Force,
15 Septezher 1960

TRAKSTT ARPA Ordoyr o Deportemrt of the Bavy,
Augmt 1960

SPADNTS see/Def Momo to Sex/Alr Farce,

10 Octoter 1690

AREIA Tri-Service Acot Secrekary (WD)
Lir to LIRSS, 3 Bovowber 1950;
VSR (RED) Comtrect Fo. S-1283;
238t Sec/Def (Comp) Lir ta Buwesu
of Rudget, 9 Decemyer 3§60

OYHA SOAR Teveloptent Blen, Aprsl 1560
VELAL HOTEL Peveloprsnt Ploo, © ¥ords 1561

The fucdemcatel caprbilities wiich have teer propoeed eselloy dn this
peper 2ud the progrom of spplied reseurch and sévenced techunlogy e 1arge
ssd priversily Qirected toverd Swproving our militery ssteldite systens.

As thase davelomment efforts bees fruit, snd o5 the edded welghb-camylng
copsbiiitics of o reconmendsd LICster DTORSG ayallzble, ‘e treapndous
£lesibility for impeoving owr militazy space cn;vzbi +ies end sccompllohing
tne militory teolks listed above will L& dvecrporated ;llnto our existing
nilitery satelliie prograd.

2. BT

The DAL orogreld 23a \r‘.en sooricnged to dr-ampbasize systom deslan
end to place individual projest ergassls fn baslc MmEnsuTCmInS end tecln tgues
under imtegrated ywogre EROOgRRSHl. The continuing progrem sbjzctive is
to Focus advanced raseared on WS crbital écfeanse prublen and 4w Frovwidn
Pactual dade moceasary for determination of systen foesibility within 12
‘o 13 pontha. Tee ares of priwmy stwly vl e Girectad thuerd do'nitlon
{eult pronloms nf detection, i.&bez'cept, dzeay
ociated with the boast-phmEe ens3-IC50
genorpl egrecwent with wwe

spd sadutkice of the mixu 3iLs,
Getecticn and kil mochanisys RsC
ept. Thls reoriented program is i

coac

7



http:allpl1.cl

recammndaticns of the Cerdier Camitize report.

ARPA will De requested to furnish 8.3 million #Y 1961 funda and

$20.36 millico PY 1962 funis in order to fmploscat the vecariented program.
3. samEm

Ihe SATHT mogrocs vas estebiished 10 dewvelop and dciansiveis
Teaa{bility cf a protetype inspector vehlele copalle of coorbitel rendez-
vous Jith, and inspecticn of uniGeotificd satollitez. The ayprowd mUgraa
ngw includes fowr feasibllity shots teginning in tierch 1963, study 1o define
tho couplete inspoctar pysten, end developmst of long-lewd-td  couponente
for the aystzm. Cost is eatimeted at &81.3 mitlfon imcludiss 5i32.1 rilllon
in FY Ge2. '

T4 1o recowmendad thot SATHT Lo broedened in scope tc zwovide a
gesieral mrogred weder which o variely of rendesvous develonmegt end sese
experimenis will be undertakon leeding to zomued rendesva? cspablility.
4dditicnally, the £irst rendesyous experimant will bo aconlernged oix
months in Gine to Septesder 1952, The rovised progran ougsdsnts the
randesvons experitents and additiomlly includns Qemamstration of fundomuntal
capabilitics iz rici‘-:’:ins, funl trensfer, apd stotion kreping durizg FY 1963.
Flights 5 end § will be ulilised %o incorporvate improvermsuts in the inspector
vebicle suen 25 Lot gpa contral systenm Loy exvended atellon keeplng,
opereticn io higher orbits roquiring extinsive ¢xbital plosz chenges,
inctul]axiﬁs of advarncad guldsues syctexs aLné teste '.f edded dmspection
sepsors. Fiight mmbers 7 sl B will movid: cliowe with 2 Tt ek}
either o feel trumsfer ‘emomotretiz., or & ecaplire of S torget suzellite
o §to pudbsequent return to earth.

These techniques ¥ill provide essentiel aiwpping otomws ¢ wird o
recornaissance god offengive capubility sgainst hestlle gstelliloe. 2dade
tionally, stulies end syctems analysis will bs wnfertaken on cm-woordital
Litercept. Intcunsive ploupdng is under woy on mammsd roncesvous Givected
towvard demcestraticn fligite in CY 156k.

B
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The incresse in the flight toet prograe frcm Lour to cight chots

i3 in comcert iitu, sod respomaive to, deairesz expresand in iho £5 August
1960 meaorsodun to the Alr Force from DIRGS and cososnts in the Gardner
veport. The additicesl progras costs are $42.% willion @ollevs for o
total FY 1962 expasditure to $74.5 #4llion.
b, MEITORCLOCICAL IEPORMATION SATELLITE SYSTEM
It is recommended that appeoval be given to the USAF to peocesd
on en expeditcd Lasis with an insxpensive, limited-mmrpose, seteorologicsl

oatellite involving a Tircs-type camera a=d the Bluc Scoub lsume™ wehiele.
Thic systen 1o in direct cupport of tle 34TS reconnslsssnce prograz end
weuld poovide current acewrsic cleoud cover date of thz Soviet Undosm.
AdAitionally, tha testing of improved soce-to-grouzd clectyoenic date
trovsmission devices will te wdortaken. With lumediale program go-chead
the Tirot poylosd would be completed by Jausary 1562 aod lewnchod apereati-
mately coe month later. The sceced laupch with improved Dlua Sucwd thivd
snd fourth stege motors apnd ioproved payleed is progremzed tQ te loumckhed
i $14~CY 1962. Lasukches theresfier could oo meds on aa oo rogudred besis
and bave becn pregramed at four 10 ois mosths indtervels. T2 implezent
this pregram, sopcoval nust e cbtedued for expenditwre of 1.5 million
of FY 1961 funds snd authorizaticn provided for {14.0 millisn in FY 1982.
5. - HEDIRM ALTITUDE ACTIVE COMAMICATION SATCLLITE SYSTRM (MLACE)

The thited States =t present has the capebility o movide the firod
world-aide telophonic amd tensyislon service whfllizing catcllifs . Wit
mximr effort, operati nsl wrems-A 1atte services could be provided by
April 1963 follewed by worldwwiGe serviee late in 1653, IT eccerplished,
the progrem would have e tremendously fuvorable inpact on Undtad ulos
proatigs both duc to the pognitude of tie echievsrent end its utilitarian
neture. This satellite syzten would use exfobing lauseh veld . lez {ATLAS
AGEHA) and is contempleted @ o joint industry/ (P0D)/TAF vewtuxe.
Commpanicetions cospersaty apd @ound ateticus are alvesdy under dvvelomssnd

ard construstion by industry.
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~SEGRET—

The USAP considers such & progroae £0 be In the nationsl interdst
snd comaends DOD comaideration of & program with s targei dste to achieve
trens-Atlantic urvicé in November 1963 foliowed by world-wids serviee in
wid-1964, Mo total coct of sush & wogram s estimatod at $203 willfen
dadlars, ¢ lexge partion of widch sould ke derme by industry.

The tmpicsentation of e joint MOD/industry vesture fn o eommmiczs
tioms cror radses the specific queation of which govermmont ageacy ohenld
beve the respomaibility for the establishoent ond combiuued cperstlon of
a; satellite notwork. Tt 45 occcamary that the ewrly essimuoen™ of reoponsi-
bility for operating cucn & aystem be given fo a oingle orgaaization. It
1s clear that the Departuent of Defense poseesces undque copebilities o
casume this tash.

6. A BATICHAL QRIECIIVE

The spuce log existing batwoen the 1BSR end the Undted Stotes is
due in lavge pavt to fatlure to cotablish a sherply {couwsed astionol space
goal and cliser-cut assigoment of responsibility for its schisvemsat. The
exploitation of fNundamentel cspabllities in laxge Looators, recovery aad
re-eabyry, repdezvess, snd maxmed spece flight vwill provide for williary
apaco requivemcots dwring the nexl several yeers. They will pol provide
for regainiag cuprezesy in dpece exploratilon unlsss e rotional space goml
i esteblished. Such e goal st capture the izzginstion of tae vorld.

It mist be worthy of the techmological potextial achisvermnts of this pation.

A Furer Eypeditien plsz, previously agproved w3 part ¥ the WA
Study Pegwirerenmd prorram, will soiv be avedilatle iu Jetatled dovelomwal
plen form. This Atr Force Investigetico of the Pfegnibility of lunar lasding
end roturn began belfore the firpt Sputnik and befora the entedld woal of
tho NASA. Tt has been under way since that date with o copeentreted wilitary/
industry study offort. Tus program is designed ic gnther cr,lromentel
design dnta, éevelon a lunar transportaticu system, and mownt e lunay
expedition. It fo divided into six phassd.

thass I Lurar ¥robes

Fhose II: Llumer Grbits

i A " —
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Puase 1XI: Soft Lusar Lending

Mmss IV: Lucar Landing and Return

Phase V: Lunar Traneyort Yehicle Developsont

Prane VI Iumar Rxpeditdcn

The Pirst Tour phasss of this progros ave arzanced and conszst
primarily of chiaining the ervitowmentel ard phyuical characteristlics

f the hamav surfres aud ofs-lunor space. These B

leging whie

of thue voaviTements.

phase . Iunar transpors vehieds Gave

3o b lamar cwxpediticn. Fraliminavy Qesign L unGer

copatantine f two peyicads - & okl lusar ayicza oad

8 cnrgs pevined. The renned lwiaw pXrload

wehicly, a luner baading stuge, end & o L

135,740 powssn

T ey iy
toUniClhe SEWTNT

e peandd ¥

gpprxinmialy

A0 o3 Toouit of Luaay Crans

prmeints v adhicwe highiy

Uniteé STate . Wil Aamwpilsh

o sswsse 5 5 05H

tanpd Civdumiuney FIlghZ.coc vavecrvocrars

spumed Dwiar LAndiog mod REGUTD.esearer craor eIt

v Eatoblishrest of & lasiar Rrpeditlan......... LL1FED

N

Tne developmeat of (e three-nman lunny yohicle anl the cargs pReXages

uils mot 2Rly prvide o copabilisy W mcunt snd sesupply & lomer axpedition,

put alsc stuoy sexse capehilities auch 23 cipevm-¥ara or Veow fiight,
orbitel resupply, 208 salntenenca.
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e tachnicel advances required o accosplish this difficult task

will provide s striking incresse in cur fundemental space capauititien.
A lunar expediticn has tremondous pationsl signifioance exd ivs sccomplish-
went will provide, as & fmllout, botier wvays 1o aacomplish the raticngl
defence wiscion. A clearly stated goal will persit rexiom cdveniege 0
e poplized Tyvp the work Presenlly updor woy Uy MASA apd DOD apd will
provide & challenge 0 stdmanabe our efforta. Specd fically, the Luner
fxpeditionkry Proguin will satablisk e technolcgles @) end phyaisal bas2
Lar:

8. Monned explevatirn of the solay systes.

v. Preventicn of unilataral Soviel space o ploration.

e. Toseible strategic silitery ecapabilities.

The following ecvicns are reguived %o indtizia the lungr program
ard to most Toe recmaxurded datos:

e. Eoteblisp the Langr pxpedition & & H cicral goal.

v. Assign priccity.

s3nflE mANREST.

"
=
w
K
E\;
ot

4. hevorge for totsl Hebionsl supgart.
2. Agprove funde for lamar 2ranasport Vehicle sod Loasw Epgefiticn.
Thesr tunds ere shOATE balm ardt incduds cosis to susteir a 8% -wen
expedition on the Janex :suri‘&oe zor an imderinite periad.
FY 62 6 & 65 6B ey & & T
wilidons 27 2 3% 70 iz, 2kes AT 1237 631
Tt shouid Ye noted that the finding for whe poxt Guree Piosal yeers
jo at a relstively 1o ljevel But will insure that ne furtper time is les?
in rogeining SWEFCSACY i space cuploratinn.
Ghe Alr Foree rescrmends 4he ¢stablishempt of & Rongad Lasa
Bxpeditien &3 Imtxaml spoce gal cal.

7. SiEseY OF COSTS A , SCEETRLES

In SUwZary; tha totsl progres oxzt‘.tm@ﬁ peroin roguizeg STLal

m=tely 915 million of aditicnel T¥ €2 % : npds. 1t sest ke roted that wi

-~




time allottod for the properation of these costing estianten bas been

issdaquate and hepce those €@l ooves oot Le copsidered oo appxoxisate .
Trhese fusds when added to'the cwront appeovod FY 1562 grogras totol

it
o o

167 sillicn dodlars. Hot ipeluded wre FY 1562 Eash funde, F¥ 3902 &
and Mowy spec Dunls, other than space beoaters. National sppte DUOLCED

Turd reguircoents mre estinsted to cldmb lineerly ¢ 2 pavdcral totad of

slightly over 4600 millicn dollurs by ¥¥ 1956, The Tigwe et that tim

sneludes BASA fonds eotiwated in the anomb af 4% pilljon for spese
yesasves and acicatific Plight objectives.

o desision o isplement this progras wiil provide signiddcesa
t, & portican of ubich e Shevuz pelav,

FARLTEST DATE

Crbit of Small Primmtes wp to 4 degw Qurstlin ieto 1362

[
A%
i

Freelse Re-onbry &Sd GeCOVERY
Pepdozvial
{osuvercble R2-eniry &80 RECOVERY

fpued Rendezavous
smed Manewwvershlc Re-entry

Ficen

“ve

s
7

50,000 pounds in ordit

Over $0,000 pomds in ordit 165%

Manesd Tunsy Landing

£, RECOMEHDAZIGNS:
a2, Establlish i Mawed luner Tgee2ition ps U0 figbicuzl apace @l
b, fpprove the plam pressuted io grincipk aod el esiicn T

{3

}

w2y

acquire the Tunds necessary fer whie individust progroms abd prosecty 24

exe egproved.
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ADDENDURI A

THE THREAT




INTROLUC TION

CHART 1

Ten years ago the USSR was ¢clearly militarily inferier fo toe United

are appreacaing parity with us.

The Soviels are approaciiag this parity by cuncentrat

reseazch prograrmas v-hica are developing

sné significant zpace capabilities.

nodera nuclear o

The Soviets will not be satiafisg with military paridy,

’

lominznce over the United States.

Sratcs but today tac Soviets

al effort upon fuademe

0

ile affort to
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WIET QBJECTIVES

m

CHART 2

dominats the world receatly whea e sait,

Soviet vbjective o

Nruschev reminded ue of the
envugh to see the Red banner fiying uvey the entire planei. v In czrrying oul
b program to ackicve uncontsated
macy in space. The means by which the Soviets will attempt 70 achieve Gominance wi
car, but zome jndications of devslopsients to cume can Lo degeribzd, T
in proper focus, 1ot us briefly Teview cur discovery of 3

¢ nowr developments into the future,

PR oA

the past and then projec
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CEHART 3 THE GR O ING INFIRIASTION Ga2

Firstly, it ig franily admitted that thers has been, aad is QoW

chwoen tha United Statzs 2

g’

L open they develupad ot

aour s=a Soviel pionesy research and developruent, whick &

cducation nd scientific programe initiat

These programs 5taried proauting significant dividends {

n 1663-19%5:,  Sinck then,

Soviet ICBL's, Sputnike, AlaneineSoace ghots, and el

< esteTn cdevclopnienta.

Soviet & -~aarists move inte the uture

©
M
g
]
(3]
et
&
o.
4

slaborate sccurity svatem, thig information gap way

23t acguiret carly indications of significant Soviet?
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CHART % INTELLICENCE ESTIMATLES (PAST)

iy June of 1946, Intelligence prepared aa estimate which siad that the Saviet Uaion woulé explode
-3 I 3

its first atoric weapon on or about Jwly 1949. . The reaction was one of cornplete digbelis

. ®hat

happened, of course, is history. The Seviste Gid explode their first A-bomb in J9%7. Subaeguently,

we discovered frorz open literature that this predictivn conld heve been niade at an earliar date.
L: o similar manner, the Soviet Sputail, improved Lir Defenae Systers and Ballistiz Missiles

‘vwere forecast before they actually agpeared. The reacticn to the 1953 indication that the §

e

“had an cightéyear lead on us in missiles is well knewn. It was uear paaic.

v 2 can gsee frenzicd reactiong in order to keep abreast of the Soviets 1a the futuras unlegs

o
v

concenirate major offort upon fundarusatal capa biltaes whlck il vZewi it eignificant iaroade

thie frontiers of szace.
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CHART € ESTIMATED SOVIET BALLISTIC FLIGHT TEST PRIGRAM

The Russians have test fired over 1200 ballistic iniesiies ard space ahota since the inception of
¥

ang space

<
g
[
-y
c
H
o
o
L
)
>
=
3
w

their flight teet prograc. in 1547, 'This reewrd implies that Sovizt ebjecti
are of long standing. It alse refiects a netional steadfasiness of purpese aod Gemonstrates thit ihels

programe have enjoyce virtwally cumplete freedoar from tfeast or famiac' Supg

.o knove, of course, that thoy have Geveiloped over an catended prricd of time a large cursd v

5 experienced scientists, engineers, technicians and factory workers wihcse comaeience antencs

ot

. v studies of Soviet scientific and iechnuica

through 2l of the funcarneatal serospace diseiplinea,

=
"
.
o

o 2DDOWEY TESTUUYCES astimate that in mid=1960 they pout 2, 33

e
3
o
W
Ll
&
]

. 1aGru thaa in Jio Unite

university lzvel cf technically trzined personnal,
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CHART 6

'50X1 and 3, E.0.13526 |




50X1 and 3, E.0.13526 |




CHART &A INTELLICENCYE ESTIMATE {FUTURE)

The Soviets ore new working on very large rocket eangines with thrusts of i - 2. 5 million peunds,
The 2.5 fgure seams most reasonable on the basis of all availatle cvidence. Thoss engines

could becoine available in 126 5. The maxinwun: booster gi

believe, be ina five engine cluster, Such z configuration ¢
capability in a thrce-hundred mride circular orbit.

Y. uave gridence of Soviet rescarch applicaole to nuciear powered vonkets and 'we beliswve thaf,

: oy wlbout 1970,

o Appn® Fidim o i - IS
Salmialis walicles a2itsy oy

ignificant resources 1u 2iis affors at

Sary Skhagan, Their reguireruent for satellite interceptors aspecially in the case of SANMUIS is nlenr.

¢ balieve that their initial anti-ICBM syatem caa be extended 15 inglede low orbit zatellites by
1962 and to higher altitude satellites by 1763-1964,

‘. ¢ betieve they will reconnciter the more digtant spacce enviroudient in greater detail when necess:
for manned earth-nioon travel., 4lso signéﬁcant is the fact that thydugh the:r Sputniks they have obtain:

a wealth of information on subsystenis which have military implicatiora.
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Although it is too soon to expact to see apecific Soviet military space systems we must keep in

mind the fact that in their present materialistic approach to gpacs conguest titey are devaluping a

broad capa ';r;ility;r

50X1 and 3, E.0.13526 |

g

Jn AprTil 12, tie successful Soviet Tnen in space shot marked a major railestono in thieir gystematic

drive to acguira 2 manned mancuverale spucesrall.

It isn't casy to say, what path the Soviet spacecraft development progran. wall fake in the nesi

ten years. They have stated, ané the evidence indicataa, that they are definitely proceeding to the

developmaent of a iruly grandicse space Statici, Conrixacted irorr pavioaw - .cules, Tt is deliev.d

that these gtations would be iarnited in no- ter and measures would be liken to agsure perimanency.

2 vehicle of this size almost certainly would incorporate propulsion unite for the purpoac of

maintaining a stable orbit and insuring its long life aad would call for the concurrent development of
s

ahuttle or ferry ve.icles for carrying personnel and supplies from *he earth to the station and back.

A feasibility demonstration of the first, short duration, mianned spane platforms could occur in

1965, Long duration spece platforms of over 30 days duration shotld he available by about 1970,

13
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In the field of unmanned lunar rockets, they now have the eapability to conduct biclo -ical probes,

to launch iunar satellites, and to conduct goft landingn oa the oo,
By 1963-64, they covld achieve lunar landing, return, angé earth vecovery.

A manned circtamlunar {light attempt probally ceuld heve a reagsunable chance of success &y

et

354=65, with & manned Jenar satellite possibly a yeart later. A manned lunaz landing could be

succossfully completed about 275,

v ¢ should Tesarber, in predicting Soviet tachnical byeakthrcurh, that their regseavch and

developiment base L8 very Lroad anc continues to iacrease.  We cal therefors expect new fechnical

developnents in oiher argas i fich Bley @Te working.

i mat we have tricd to o hers

-

s to identify the maet sigaificant ones. Thay arve significant
pecause they descrize som af the Scviet technological progress that : *8 be &1 Tade ane FOIUe Our

attenticn upon the technological confiict in mhich the United States and the Suvier Union are engaged.

Y. e belisve thiz conflict ip critical to our survival and wili deternine, (53 Jarge degree, the ultirmate
<
outcome of the Cold ¥zar.

iet 3 look bricfly at the Cold ¥ar 2nd the impact of the techacicy:e3l coxnflict upon it
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CHART 7

WAR

-

COMMUNIST PROGRESS IN THE COHLE
In 1955 wien U.S. military power was sagily superiox o 3¢
ssuade the ComnMRiss o

topether w .t its Allies, had¢ the capability to pe
to the family of Free Nations. This capability was demonstre
siwan Sirziis crises when the

acceptable
mEgy

viel militayy puv

resaion in ihosc areds.

te U. 3.,

NeL,

ave LG a TLADRET

L gresier

1953 in the Lebanon crises 2nc again in the T
od the Comn:onists ta desist fro
numunist {GUCRE GTe becomning Sirunger and are being zmptayed wi
tha Conunuaist o =mploy their forces with

V.o can expect

Bat teaay,

disregard for he
teT Caring if thoir aver-ali malitary cape dility achicves parily

even grea
space eiicrts showld resvic i

Ii future Soviet

t the Soviets woul” Decuing &V
uld brand:sh their uew military powelr to

ha

the indications are

agai‘nat frece govcrm‘nentn, angd o

the entire globe.

e more oold in wWaging

Lith o S.

internol vifensiveas

intimicate anc Gorainaie
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CHART 8 SOVIET TECHNOLOGICAL THREAT

The T- chnological Instrument of Strategy

Today, the technological cunflict is critical.

four instruments of national power: thepslitical, sconow

reflection on the ongeing technoligeai explosiva and its impact upon the Cold * ar leads 3

the technological one, hzs jeined ¢he teamn.

L conclusion that o fifth instruntent of naiivmal povier,

Wot only has it joined the team, bul it has ioken on high pricrily and hrporaapcs.

ST

Today, we are in 2 transitory period during vhicn the relative niill
States and Russia s changing. Majur opporiuniif

¢ L the mmein

from technology. [t appears thz
States or Rugsgia to gain a i -jor power «:vantzge over the other.

Soviet Technological Tiareat

V. mpentioned carlier miat Saviet growth i military Swer haz baen achievcd by copcentrating

rnajor naticnzi effori upon fundamenial research and development. Many of our top nuclear

scientists have pointed out that there are practical lines of developmeil of nuclear weapons which

could be pursued through further testing which would prove to be revoiusionary. It is prudent to

as5ume thal the Soviet Union is actively develeoping nuclear technology alang these revolutionary

1ines that will lead to “third-generation’ type nuclear weapona.

Gz
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Frono, 1445 w1950 the Soviets werce recuperating from Y.orld Var I devastation.
reés At tac filties is the result of forceful and comprehansive Soviet plans and
prog

i o
& =

mE Lo cstaulish & cominzil pusture in world science and technology., This

:ciogical and scieatldic base wiat they have created, whici: i segond to none,

2l 0s 1o eolabiisi an ovdesr of military pawer i2 space which would crabis them

ress whicli is forecast threatens to give the Sovier

der nat we incmediare’ oy u19p ot ok n Inndamiental
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ATR PORCE SYSTEMS COMWD

UWITED STATES AR FORCE

F7 (2 - 63 PROZRAM DOCUMENIATION

PROPOSED SYSTEM PACKIGE PROGRAM

LiNAR BXPEDITIONARY TCORCE

proA (0)

{PRIL 1051




FOREXORD

Tais document provides & prograa Tor a fapar Expeditioncyy Fores, The

57, the Lunar Bise Dewelopment Plet

bhasic informetion hee Leen sbsitracted £

{Sece Appenéix J. Initinlly it celis for the development o7 ¢ Luner Trenaport
Vehlele and cventuelly the establishment of = Yuner fs2ility. This progrem will

crpture the imszinetion o the worid and »ogadin vhe ieltiative ¥or tie United

States in the sDNE I'ECC.

Tre gaccenafil 2ceomiishront o Ik

the technical, poiitical and militory prase igsz of the United Bistes, previge

& base to support desp tpuce exploreiion; and provide & bass capabln £ belog

sxmonded to Gupport a strategic spice aysuem

The docupens Lot beea based on the resulis oF ndr Yorce pilmming studiac
gnd o Program Flae prepared by the Afr Force Limar Team. The Lunar Teax is
under the airgetionc® S5D end consiste of sechnics) exporhs freon oil the AFSC

organizations.

Tn view of the importusce end magnimdc 5% the Lw nr Bxpedigviovary Force,
i+ ig recommecded that the highest naticn priority be s3signsd to the devel
pont of 4the Linar Trensport Vehicle Frozram. Purkner, wosigmmeat OF a‘sixgle
progrem mensger wnd adequate funding to support the preposed program is reccm

mended
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1.0 IHTIORUSTION

The Air Force has had a study pro-ran for soveral yrars investiyating
ihe wilitary potential of the moon and ciglunar space.
This offort has shosn hats
(1) It is tecini-ally feagible to build a lunar facility.
{2) * The moon may possess gtratecic military value .‘r space operations.
(3) Te moon offers a pogsible location for a deterrant recellatle
strike -sacondecarth-bombardment force. _
(k) Zxnloratory operaticns ta determine more ncowrately ihe military
potential of the moon ané o exploit it as found desirable could
e conducted in the 1967-70 pariod.
This decument outlines an example of a pyosran for astablizhinc a luner
expaditionary fo ce ou the mocn. This axample of & Propased Systam Packire

Program is bassd on & Prorran Plan or egtadtishins & “ilitery Lunur Base

+hat was pul:lished by the e in April 3.960. The oririnal AFEXD litary Lunar S2se

Plan and the present Luner #xpeditionary Foree Program consists of the following
six ghaser or Sub-Programa: ‘
I Lunas Prohes ’ &
iT Lunar Oroits
i1l Soft Lupar Landings
v Lunar Landing and Retwrn {Unmanned}

¥ Lunar Transport Vehicle (lianned and Gargo)

%7 Lunar Sxpeditionary Foree

-

e first fowr phases of this profran ars umm med and cuasist orimarily
of ol%aining the ervirormental and chysical charactaristies of +4e lunar surface

and cis-lunar SDACC. These phases are necessary to provide bas:.c information
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before destgn of o lunar lending vehicle and subseguent base build-up 18
posaible. Spacifically, detailed lupar surfsce charte, lunar surface core
samples, end lunar envirommental characteristics are required. The NASA
preceatly has programs vadervay to meet most of dhess reguiresmants. The
results of the Air Force studies were mede cvailsbie to NiJA ©o aseist them

ip plenning their progravs.

The fifth phecc, Luner Transport Vehicle Development, is the key to the
waole lungr Expeditionary Force snd will determdne the 1.‘im>.i cgpeblliity of
luner operetloas. For this reason it is swportmnt that Alr Force requirsments
be recognized in the design of the Luner Transport Yepicis and the final Luner

Feesility.

This Perbizl Package Program cmphosizes ond recommnde scilon on Bube
Prograa V ~ Laner Trenspert Vehlele. This Portial Peckege ic being rovised
and updated with preliminary design information chtained from prasent studies.
Tne complete System Packsge Program for the Lonsr Tranepors Yehicle will be

cvailzble in Saptember 1961, end for the lamer Facility by the end of the yoar.

Ths Inunar Dxpeditiopery Force fundiny reguiraments ir miliices e 2%
followe:

re6e  FYG3  FY6h  F¥6s  EXG6  F¥6r  F¥EE

27 12 350 T30 1320 1505 760 1700

1.1 PURPOCE
The purpose of the Lunar Treasport Vedole Sub-Progran i? to provide a
meansd round~trip lunar transportation vehicle and Bp up@wrod opa-way lunar

cargo venicle.




1.2 PERPORMAKCE

The manmed vehicle has e craw of three {six in on erergency ), asd the
payload of the cargo vebicle is in axcess of 40,000 pounds delivered to the
lunar surface. Both confia;urat!onz are belng designed for lsunch by tae
same M{litary Bpece Laumehing Syaten.

Thic transport cepability will ellow the United States %o i\xlly"explore
the moon and the cislumar and zerth orbital eveas. It will ve the First erd
only presently “pregresmed” memned vebicle with o ‘truly escepe cepebllity
(37,000 £5/sec) for military operational use. Ag & bysproduet of iis esexe
czpobility it coudd be reeﬁily used throughout the perth orbital eree
support mdlitery missions, '

Present: deslgns indicate thet the Iunoy Trawsport Vehicles will weigh
134,000 pounds when bhey achieve eseape velacity. For the raimed configweation
the Tmnzr Landing Stege will wwigk 84,295 pounds, the laper Lamening Stage
29,500 poends ent the Manned Reeeniry Vehiels 20,265 pounds. I the cese of
the cergo vehicle the sams Inpar lLending Stage vill be ueed to soft-land the
totel welgnt of 49,705 pounds of waich moproxieately 20,000 pounds will be

vaeful payloed.

1,3 DEVEIQPMENT PRILOSOPHL

The recommended development philesophy for the progrem ‘o be accomplished
with tue raquested funds; is basically the sams as the prllosm™y for past -
ballistic missile programs. des Chort 1-A & B. Essentially, the presant
Preliminary Design will be completed and the System ?ackagf Plen 1l be
availeble Septezber 1961. Then it 1s proposed that s full Bnganeering Design
and Mock-Up compstiticn by two contrsetors be irndtiated for ws L-aa-c Transpors

Yendecle. Two different re-entry vehicle design spproachss will e selscted

end in Jamusry 1063 the optimue design concept will be eelected i.r the



http:eoutre.ct
http:Prellm1na.ry
http:paund.t1
http:indicc.te
http:f:t/S!!.JC

-SEERET

- LUMAR EXPEDITIONARY RFOGRAN SUHED

CALENAR  YEARS
6/ 1 62165646566 [67[60]60]

PRELIMINIRY OESIGN COMAETE o
PROGRAM APAROVI. £ FUNDNG o
EMBIEERING DESIN & MOPH-0P 4 .
INITHTE. HARDWIRE AROCUREMEN] e
RELNIRY VEHIELE (902 EH6 FEZ) A R PN
FIRST MAMVED LAUNY,. A DO A
LUVAR LANOUNG STHGE (90% E8 A
FIRST MAMIED QREYIAE AT TPIPR A P
CARBD RINDID (90266 FEL) N O DR S
LUNAR LANGH STIBE (903 EH6 AL N OSSN
HEST LUBRR CANONG (CAF50 TEST 27D U TP N R IR G o S
MONNED  CIRCUMCINAR (LI S DU B DR N BP- S
5 PHOENIE RLIGHT UALIFED (Lo camigery | | L e el
MUNED AR LANNG & TN N BN DR DR IR DI B
PERMINENTLY HEINED Lo -BASE St R RO SR DY R R

il

poO

LVAR EXFELITIONARY FORGE (CEF) 27 V2| 35 T | 1320\ KOS | IBY | 170 | (70
FUNOING FEDUREHENTS ,
{ MIILLIONS)




PROGRAM SCREDULE c.T.LO.

CTARY ManemET
53502 T ""E’f 3°

ORI Sl R
5

e r e N
i =

I S
11 5
‘::f:
ek : 4 [
. 8 QLI 0 i ERARLS
'l AR TN T
. L. s 3 3 L
4 1
: .
| e
A i }
INE RN e
5 ) Pl : '
§ PSR ROETEENERRR E’J’.""—i’ ERGERST : ~
& { T
W Yol M 1 I [
h -
A V293 :
21 A
e E’;"S}l‘ 2’5_1‘,‘3 f !
M 1 !
B T TR
=1 . o S
2 > U SO 4
1 I Pl
3 ﬁ[
S it . [}
43 E e B!
R R0 7I-20MND p
. 3.9 3056 WC.. w..«;«~RL\ 5257 e AL ! {S}r



Production Progrsm whick is to begin Hareh 1903. Present daaigas indicets:
thet the Thick Delta and a leaticnlar-Glidd coufiguretions will be the

spproaches selected for éeaign competition.
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TIETRLLICIECE ESTIUNTE

LJYAR SAPEDTCIONARY FORCE




2.  INTELLIQENCE RETT4ATR

2.0 Tho Problem

The purpose of this seciion of the progras plen is to estimste the foreign
threat in terms of technicel capsbilities and probeble progrems wnich zzy
affect the establishment of a base on the moon. The threat will be defiped im
terms of mejor yerforxancy charccteristics and drtes of aperationsl gvailability.
2.1 Foreword |

The source of the following aete is DCS/Inteiligeace, Hg ARDT.

2.2 Swmmary end Conclusions

[50X1 and 3, E.0.13526 |

qmere is aleo evidence of 2 cluster of five 140,000 pound units.
The Soviets ere developing engines of 1 <o 2% million pound thrust. The
estimated time for & booster to matsh this engine iz 28 follows:
Single cngipe baoestcer - J.?.EI';:
~ustered ony? e doaster - 1965
In generzl, it takee enproximately haif t—hsvtjzxe for develogment reguired in

the U, 8.

[50X1 and 3, E.0.13526 |



http:DCS/Int.elliGen.ce
http:stilml.te

By ueing higher energy chemileal propellants in molifled uppex stages,

the psylead cen be increseed wp to 15,000 or 20,000 pounds durisg 1961,
However, approximately 50,000 pounds of payloed mey be attoined by 1952 if
ICH lsunch vohicle thrust is increased.

In the 1965-1970 period, & new custered chemical boaster should allow
the Soviets to place 50 to 100 toms in oruld on ipdividucl launches. This
will permit lapding & wen on the woon.

During the early 1970's it is possible that spice weapon syshems will
be developed as & supplement Lo carth-based delivery systems. It is also
vossible that adlitary facilities mey have been estebliched on oF in orbli
sround the moon. Atmogpheric and climstlc cogﬁiticns, will demend ax air

+tioned environment for moon-baged dellvery systems. For lncreesed '
sumvival security and decreased requirements For “{gported” construction
meteriel, it ceems reasondble io assume kot these would be constructed under
rether then ebove the moom's surface. Sub-surface iastallations ou the mcexn
migkt vary in llerdness o withatand Trom 50 to several houdred PSI, cdepending
on sub-surface characteriatics and types of construction employed.

The Soviets do not differentizte between wmilitery end non-militery space
syetems. They nave talked of & veaceful intent of their space prog: s but
there ere many pounds of paylosd in the.s satellites which cannot be accounted
for ou the basia of data givan out. It showld be presuned thst this could b

military payloeds.
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3.0 XHTRODUCTION
mis saction of the plan provides o dotolled dedeription of the Lunsy
Trensport Vehicle aad correlated phoses of the Lunar Sxpeditionary Fores

Program., In 2d4diticn the progrsa wonsgement puilosoply 19 precentod.

3.1 GLOSBARY OF TERIS

SUR-PROGGRAN

Tea tern *Sub-Progran’ is used cxtensivaly throughout thic peckege progras.
I+ {e subservient to the term “Program’ tilel im tiis case is defired as ‘che
entire lumar cffort. For example, Sub-Progre:a ¥ VLungr Trensport Verdels™
is ome of slx parts of the overai) Lanar Eypeditionary Fores Progren and is
the offort emphasized in this Systen Package Plaa.

PRASE ’

Tho term “Fhase" it used iaterchongeably with: +re tern "Sub-Progrem.

PER

PZP are the initicls for “Pregram Bvalustion Procedures.”  PEP 2mploys

8 ccaputer pragrex ia manprezxent and control o idr Torcs Programs.

.2 SUTRMARY

w

APSC hes completed stuaies on the Feszlodlivy o entgouicalny 2 (U) Lumew
Cbservatory end o he wlliler: * sefuluess of o (¥) Siravegic Lunsr Syiem.
The stady results demonctrated that 14 wes bechnienily feesible and desirabla
to establish o manced besc on the moun. Ips results of thase atudles led %0
tte develcpment Of a 6 phase luner progrem plan. Tne phasez are defined as
Sch-Prcgrexz of the Iunar Expeditionery Foree Frogredm end are Jrganized under
the following listed Sub-Program titles:

: IUBAR PROBES
ad IUHAR ORBITS
ITI 50?1 IONAR LARDINGS
Iy LUNAR LANDTNG AXD RETURN (Upmenned)
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v IONAR TRANSPORT VEMICLE (tarxed and Cargo)

Vi LURAR EXPEDITIONARY FORCE

A prelininary design study 1c presently investigating technlcal pspects
of the logt two Gub-Programs. In Jume 1961 the resulic of thia investigation
Dy six priws contractors «ill be nvailshle =nd ex Bugineerlng Lez.yn competlvion

w111 Dz initisted ss acon as funding 1s aveilehls.

S &

Tels Systems Progras Flon has been propend o inttiswe This actiom. It
ret'lzcts the coplication of the jority of the efford on Lhe Tupay Transpore

Vehicis ond thie is the mejor ssey towmrd providing = DR raticnel lanar Base.

Tne present technical appronck teken LY %he WASA ond the objectives of
sheir unmasned luncy ewplorction Trogrems are compoiivle and sixiler to those
cutlinad in the Pirst four Dub-Programs of 4ze Alr Force Lunar Plan. Cone
sequently, ths TON sould utilize tho NASA exploratony information, el ConCane
truatd 2¥fort on the Sub-Progyams ¥ and VI, Janse Transport Vehicle and Lonow
Expaditionary Faree. Taio wordd he in kecplng wlth currend snace policles

2R epsure trst vhe DAL il 3n cupabis OF moeting Actne cilitwy apace Te-

oziveTonts ac the necdl STASCG.

Tae ey ibems requived for tha frmer Expeddtiopary Foree Pr.iraa sXe &
large chemicel booster, @ Mamted Iomar Poylood and s unmenmed Texrgo FPoylood.
e comdinetion of these ttaws wlll provife a Limer Teangpars Yers % cxasble
of treusporting and supportling turew men on o round=trip, 1C day mission %o
ke meon, The pralisdnary dssign of the unay Traogport regrlTes an f9cHEd
woight of 134,00C pounds ond & Te-EULTY weight ab 20,090 pounds. The
differcaca in welpht 15 aecounted for by expended fusl, 2 Lunar jandioag GLege

thtt Temsins 26 the lunar surface , =08 & luonar leuneh ofege tamt i alacerded

v

prior t3 re-entTy.
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Tio primary objective of the Lunwx Togpadizionsey Porce iz €6 dudld up
aps @guip o luner tese. The lunsr vese wiil be permanantly msmma;l and 21
sen Wil be She normsl complement. It is anticipaisd thot Ghe militaxy use
the nnar Facility will be initisily limiked to supraillence ik contrnl
of cigluner spoce. If at som futvre dake iu 15 droirad, ¢ 3 hase can
rez3ily ve s:—f_nsnd:-:d Zo wppart o suraiaglic “Recatizpiz Bursh Bowbardmni

Sysdes.

Tae gonis {or the Luwsr Depeditlonary Fovree ore ivaginative sad relaiivaly

T onder to meat the propored cchedules = G fzglo Frogren Renager
st be sppointod. The TOD has past sgpavienct ond apeci-lized capabilitiee
thst particdarly well quedily the argepizaGion Lo SarTy Ml Q4 PTogTom 233
thiz magaitade. Toe DO is now srgenized in w BAWMDEY GhoT VAL nlloy taw

;o 4le AFEC

progrox Be e muglgoed directly to U Spnos

To sasict i the monegwent snd conbrol of thia ool

the Systen Progras Divector will utilize computer program techniques (PEP).

2 m:lti-corpeny dpproach, snd & z3litay

frehnieal avees th 4 are razeii.od Lo cupmort a lumeT QEOETEN. Toiz tRem mA
Porpnd Suring the earty fys of the Ar Force lupsr sivdies and it hze
varticipated in the Alr Forps past evalneticn of stwdy yasules 258 In the
formilatica of the funor Program. The team Zepresents & mcleus of ex=
periencsd personnel that caa be reedily expondsd to eocumplt 3k Che JIARGE

Exgedition, @

3.3 unne FYPEDICIONARY PORCE PROGRAM DESCRIPTISE
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5.1 FISTORY. This progrsa 1o based oa exdsnsive #ad debailed fnvastlgations
by the “lansr Cuscyvabory;" “Girategic Launar Swatem” ond "Permmeat Patellite
"

Aace and loglotic Systex” otudles. The "Lmar Doservatory” swdy wes Teleened

to inductry grovps on % Aorii 3958, The bremd wvd indtial opjective of thiz

shudy waa ©o dcterndne o acomomicel, cound and logienl 3ppro-ei Tor estedlisi

e

ing ¢ waomed ipbelligence shzervetory on e maon,  Siudy coutratis werw

cuerdsd o Dootmy Adrplase Comony ang Hurk: froeican Aviation Corporsvica.

a loter dste United Advrevalt C crporablion W@ aelected Tor o funisd

A

gv. Threo cfditional comanies perfopne

-

oy weve Republic Aviatios Covprrchion, Donglag Adnc

-l

oot
T

Comeny end ¥innemrolis-lioneywell RegilaLly COrmOrEtion.

g

A 2

Csmdize o Uhe SFRHD dwring

Pae comtreators presonced the resulin of

Yoo

% of © Rovenber 1659, FPerpomnnl frvm Hosd

criers Unlied Staten fAlx

pdr Begesvelh ond Development Sommand, Suratagle 2 Coggand,

PoY
cn

Zeme ALy Develcpmany Center, Welght M Tavelopmont Diviaion, Copdridge Reces®

Lir Motericl Copwend, Adr Forge Sposlal tezgen Center, sir Force Fligud

e, Al Force Missile Test Centow, Sehool of fvistlor Modioine, JRPA,
A +he siw Force Ballistic iasile Dovision siuended thess precentetions

e &V

™ eralusiion of the 3iudy resuivs By Bech Ged DOrGoIeY wzsuleed in nh

Lory

publiection of & .tu‘aq; Suemery Wyl Program ¥ioo for egtebiizsii,. o o militery
bese an the moom. The publication is murbered WD TR €Ok asted April 1940,

and entitiod: XILITARY LUBAR BASE PROGRAM {C} or Lumer Corrvetory Study (U,

4N

volume I (Stndy Summary and, Frogrem Plan) and Yolums II {Techniesl Tevelopzent

Plen).
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On 29 August 1958, the "Strategic Lunar

Systen study wad releesrd o

irdustry to investigete end provide informaticn for developing military conespis

for lunar apd cisluner space. A study was conductad on = voluntory dasis by

%oll Adreredt Corporstion, 'iforthrop Corporaticn, ond the Hertin Company .

Contaracts were mwarded to Aerojet-Gencral Corgoration, Douglas Mzrezraft

Company, aed North Asericen Avigtion, Incorporetel. Bvaluction covmenic

furnisheé by technieal peraonacl of various AR crgenizations, ALr Fores

cgancies and the Read Corporation coatribu

to the formsilation of evaluetion

ragort meaber AFBMD IR €1-31, “Strategic Lupcx Systez Final Report," dated

Morch 1G61.

on 29 Avgust 1960, tie “Permanent Saterlite Toss ond Logistice System®

prelininosy design vad released o indushyy Frovps. Contreess for this atuldy

were awarded to the Ceneral Electric Coapeny: The Martin Company @ North

Azericen Aviation, Incorporcted. The voluntary contractors salpcted were:

Coavair, a Division of Geperel Dynarics Corporation, Duuglos Adyersst Compaly,

Incorporated, Yought Actronmabtics, Division of Chance Vought Adrerals.

The vesulis of the Lunar (bservalbory sn Strategic luwner Systen studies

{lustrated thet it was techwieally feasikle

11 esteblish o wmamed bece o

the @moon. 4 Progrea Plen w23 aremared in order o provids an ‘wderly EppreEsl

for egtevlishing o manned luner base. ‘The iest twe of The slx parts ot teis

progrez celled for s developmeat of a momndd end unmannad lursT TTRLG-

rtabion system o5 well & e gegign and construction of = permensnt Besg

on the moon. The major effort under the "permonant Setellite Zase end

Logiotics Byster"' preliminary design hes been direcwed towvard tuis end. This

vreliminery design study wes divided into three perés. The f.rou pard,

Manned Lunar Peylosd Design, conaidars the maaped wahicle, the bumar lunding
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atege ond the lunar Ienchizg otage. Indvesey groups Turnisked S8 vith e

monned lunar paylosi desigp et the end of this part of the design study. This
dsta sasisted SSD in deiermining the dasign reouirements of the PUOENIX vehicle
leunching system which will be used W Tounch the laasr peylosd. The second
port of this situdy deels with the Corgo Fayloed und bass doi:git. The Cargo
Paylae.-:lluses the cam: PEOENLY lsanch system and Lumnar Landing stage as im

tsed for the Mwaned Inror Poyloads. Thw useful poylosd sivze and weight
limizations of this cargo vshicle hies 2 aizeet inflaezce on the veriows pa_:,rmaae
hst can be lsmded for the cosstruction of s lunny base, Dardpg the secmyl
part of the study the Cesign of ¢ temorary tnd pempanent Iungi base wiil de
contimed., Scam of the base desige prodlums wider lavesilgetion arss

site losation; base construction motericle, as? techniquas, narsorael auil
design, Lasz power syction, commmieatlons, {nenlation sud owppork of eguipmeat
for militery operctiong, etc. dusing the last part, or padt threo of the sundy.
the industry groupe vwill corpselideiz and integrate the iaformetion obtained,
vith the PHOREDY vehicle dssign that will be furcnighad by 858, The finsl
report will provide a cumpletely integrat:;:i systex apd will he subalited by

the contrasiors on 30 June 1961. ‘The cozhnetion of the Giratezic Iaxer

Srsten rinal report, the Inxzar Obeerwatory finmd wrolusidon "6 ort and prelimieary
recalbs Of tioe Precominery Deode: Sudy represents the epproach reronme A

for the Innar Bipeditionezry Foree Frogram.

3.3.2 1UBAR BXPEDITICEARY FORCE PROGRAM RRBAXCOWE. Rerlzrapce 1S made 1o the

folloving diegram which reprasente a aivisicn of the luper Progrem. This

disgram éspicts the relative cost ol magnitude of tho six Sud-Programs.

Toey ore:
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DIVISION
OF
IUWAR PROGRAM




I. IUTIAR PROBEI
I.  LUNAR ORETLS
171, SOFT IUMAR LAMDINGS
Iv. IODAR LANDING AND RETURE {Unmennsd)
V. IUHAR TRANSPOR? VEMICIE (Hammed -rd Cargo)

Vvi. IUSAR EXPEDITIONARY FORCE

The first four Sub-Programs are presently 1:1:‘.[:;:5-1&.:,—’ o yerying degrees OF the
Netional Aeronmitlcs and Space Afministretion in keeping with erdsting policles.
Tee deceription of eech of the first Pour Sub-Programc w111 provids puidence
milestonss vhat miet be met by The various KASA progruws in oxder to satisfy
the requirements of the Adr ?orcg Tanes Bspeditcionery Foree Program. Sub~
Progrem V lunar Preasport Velhiels {¥enned and Carge) and VI Lupar Expeditionery
Force showld be eccomplished expeditionsly by toe TCD ia Xeeping with surveny
policles.
3.3.2.1 SUB-PROGRAM I - IURAR ZPROBES

Gejective

The primsery objective of tnis phese is to csotain snvircmental infqr-
mation of cisluncr space zod the gurfnree of the @ACh.

Requirement

Enviromental informat.c . will be required to design the lifa s¢iluces
portion of the m2aned vehicle &5 well as the lumar expedition fecllity on the
ZH0n.

Much of this inforgation will be obiwimed from ¢the proposed early‘
1ife science progrem and the HASA Rauger pProgret. The earl> mazd ordital
flights and the wnsented circwalumer £lights will be used to e oankegut cquinpe

ment and ©o substantiste the desiga of ths envirommental coaty2l ryoLEs for

4+be manned vehicle.
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Status

Ho programiing for this phase {¢ imeluded in the Lunar Zxpeditionary
Force Progrem.

3.3.2.2 SUB-PROGRAM II - LUHAR ORSITS

Objective
The vrimary objective of thds rhase ie %o obtain detailed photographic

informatice of the complete lumar ourface.

Reguirament

Petatled luner charts will be vequired to sOft-land wmnnned apd
rcanped vehicles ot selected cites on the luner surisec. Thig will reguire
ohotographic rzsolutions of less thox: 100 feet.

The selecticn OF the site for constructisg tihx Iunar Rypeditionary
Foree fs.cili'ty will require & detalled analynis of the luncr surface and
improved resciutions of 10 to 16 Fest will be n2leesary.

At the prosest time the HAGA hes a Lunar rbiter progren ipitlated,
tut not funded, or fismly scheduled o7 operatioz. This progras must te
implegented so tkat luner surface cherts ave zveilebls by the first luner
flight of the luner Transport Veiiele in =1&-1068
5.3.2.3 SUB-ERCGRAY 1i. ~ SCOFL LLTE DEAEER 4

Objective -

The primery dojectives of this vhese exe +0 zoft lar? ceveral vehicles
on the lumar surfece, ouiain environrental deta oz the lupar surface, ard %o
check-out the landing system.

Requirenant

It will be necescary to have detailed informztion ghout “ue luzAr

curiace to desigu the lunar Landing Stege for the lunar Transport Y« aicle,
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Tha delivery of m=nned and carge vebicles to » praselected site will

require & redio beacon to assist the vehicle guifance system during luner
terminal lending. A soft-lznding vebicle is requirsd to deliver the redic
beacon to the decided lumr site.

Status

The BASA presently hes 2 funded zod echeduied Surveyor Program to
eocompiish this missicn, o programing for this paose is inciuded in the
Iunar Exoeditionary Foree Program beesuse the HASA wrogrs: shonld mest the
steted requiremsentes.
3.3.2.5F SUB-PROSRAM IV - LUNAK LANDING AND HETURY

The primary objective of thiz phesc is €0 watinon the Tlrst naylcoad
leunchei froem the lunar surfaae.l

R reaprt

The Gesign and construction of the Luvar Exgzedi tlonary Fovee f5eillty
and the luner surface surport eguipssnts will require a xmowledge of the com~
position of the luweer surfacs. & core sample of the selected luner sites is
required for this gurpose.

The develomient of lumar resqurces roguiies w InawieGr” of the woter
content of the material in the uppe. layer of the lupar surince, When this is
kagin basic research can be initiated fo deterwine processss for cobriniyg
water, hydrogen and oxygen from luner materials,

Tho lunar core semples are required by Kovember 158k,

Statue

At the presemt time a progren is not gchedulew by ths ¥ %o megl
this requirement. It 4o not inclunded in the lumer Expeditionary For:c progrem,

bus could be incorporated.

oS
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3.3.2.5 BUB-PROZRAY V - LUHAR TRANSPORT VENICLE (Manned and _Ce.z‘zo}

Objecttve

The ovimary objective of this phase is to dewvelop & lupar transpor-
tation systen coneble of carrﬁng men ard equipment te the lunsr surfece, and
caveble of retwming men to the earth's surface,

Tnd

n

shase of the lwwaar Bxpeditionary Force 2rogras le of aelor im-
porcance to the Adr Force. The previcus phazes arc oxploratory 2ad scientift
in nature, but this phose provides e cepebility tret will 2llow men to go 0

the moon, cstablish & basge, aad uce the base for milltary urposas. There-

fors, it iu cssential that the &dr Foroe bacoez involved In developing the
Luner Transport Vehicle 47 the military potentisl of the wmoon iz $0 be exploited.

Vehicle Develomment -

The lancr Transport Vehicle congizts of the Hilitary Space Lawnching
System (PANSITZ) and ane of two peylosds. The iwo yayloads are deseribed as
the Mepned Luner Payload and the Cargo Peylosd.

Thz key item to the lunur Tronsportetion Vahicle is the Manned Re-
entry Vehicle. The Maganed Re~sntry Veuicls, the Tamer fanding Stege and the
Luner ILaunching Stage represent the major perts of the Menged Ianar Payload.
Only after %he Re-entry Vehicle has Deen Susigned ie 3% poasihle o cime the
Ianar Lending and (uner counching & as-:2 of che peyload, Then with this py-
loz? camplote, the militery Spece Launching Syctes (FHOENIX) carn be desigped.
The Cargo Payioad will 2130 be deeigaed for delivery to the lusar curface wlth
the sems Space Jeanching Vehiele, 4 skeich showing the reletlonshid of these
items is shown on the next page.

The prelixinary design for tho Marued Lunsr Peylcad and w2 Cergo

Payload is presently underwvay exnd will be caspleted by Jm 1061, T pre-

Liminary design for tiw FROERIX vehisle will be aveilsble in August 1051,
: g
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lanned
Lunar

Prylosd

Ré-entry

vahicle
(3 esn)
Lunar
o~ Launching Cargo ___.]
Stege Fackage

‘Lwnor Lending Stoge —°/

==

I
Cargo
Peyload

1

«——i1itary Space Leunching —1
Systen
(PEOERIX).




Tae sayloads and the r‘SUCN"" vehicle designs will bs integrated into

one 8ystem Package Plan thet will be availeble in September 1961, This plen
will present the coxplete Lunaw Bxneditionary Foree Program.

e vehicle Gevelopmant could be eccauplished by the ateps ldeted
belaow:

1) Frelimdrsxy Desizn {Precemtly un’ e--.c;f\

—
P

{2) Engincering Deelm
{3} i=nufecturing

(L) riight Test

The timing of each develoment stei
zional dete of LIEL 43 to be achievad. The firet step is Meraatly underway
in the Peranent Satellite Brss &nd Logisties Syshea Pralimipary Taesige Study.
The zecopd ttep; Englneering Design, shouwld start by Jamexy 1952,

Tme £7ight tests will be conducted by vsing the PHOBNIX Space
Laupshing System &5 4bo copodility bocagaes available, Tae s l, camebility
711 gliow earth orbitzl and b:Lgh twde flights, then os aromulsicn capes
D1lity loporessss, & eircumlunir Pight aw? Niaelly & soft luaer izpding will
sex of Sost Sights thar wiXl he noede” are e ZOLLORS

o

e
b
o
ol
o
’al
)
2

M
>
3

Hish Alticude
Thaze eve extrewely high altitulc, wmannzd esrth crbitel
anots (an ezoges of approwimste =iy 50,000 miles) that are
Gesigoed POT re-2miTy BDL THCOVEIY testing.

Limar Pass

hese shots baye e plauned trajecicry that #c-.-7 ths wmarned

r?
-
L]

vehicle eround the mooa and then reowrng for somh e

el TeX0VRTY
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Mpaned Righ Altitude
Tais is the same type of flight trajectory as eoeeified sbove,
except & man or men will go along on tas Tiigh.

Manzed Civcumiupar

Trdg is the ocope flight & apecifiod above, axcept men will

A be includeé in ihe vehicle, This is the Tirst time wAn @il

s . actenlly enter the iuner avew, The amancd vehicie w11l be &
prototype of the finsil re-eafry vehiels thed will ke used ia
the operctionnl system.

iunex Iarnding

The #ina) "mannped” coafiguretion will be flowi wmaaned on

the Pirct shots. ¥aen this series of fiights is coapleted

spd the menned retura mehicle hes boen wroven sapable of

: lending and ~twrning sutcmaticelly fras the roon, the

ke vehicle will be considercd "man-rated”.
The first maunad flights with the “mamped-reted” vehbicle will
te for site evploration &xd systen enheck-ort. Yher this bas
been accaaplicuei the Loargs Vuylsd senlol: vl be csecked

owt. wWith tae . and the cergo vehdelso avedllabdle it

vill be possible to proceed with the eonatruetion of k>
Iamar Expeditionery Foreer Feellity.

Preliminory Design Choracteriatics - ¥ooned Innar Dayiced

The prelimirazy desigu of the tanped Lunar fwlo&:‘-. ir :early

scmplats Gnd the fellowing charscteriagtics ere inciaded o 3% surate the

type of vehicle that is required for the luner mission.



http:cbflcl.:-?..rt
http:lsnd:!.ng

Dscape Veleclyy

Itex Weight - 1bs
Manpod Iimss Peyloed 134,020
Menned Re-entry Vehicle _20,205

Body 7,509
Structure 3,50C
Hent Shield L, 000
Wing Cvoup a,000
Structure &00
Heat Shield 1,200
Contral Systen 75
Aerodymszic ' 609
Attitude 75
Ernvirommental Contral 1,530
Equipnsat Ceoling 138
Styustura Cooling 540
Cryogenic Storage kse
Landing Geos 700
Instrmments & Dicpleys 2Ce
Rlactric Pover Systen 5Go
Guidunce i He:1-stion 500
Coernndcetions 250
Furniching end Eguipment 850
. Seets and Restraints 225
Decompressicn Chaxber 17%
Bquipmsnt Compartusent 300
Migeellanecus 150
. 5




life Supwort ' 500

Food 20
Wate» 100
Hydragen 175
osygen Te
Hitrogen 2

Crsy (3 wen) 800

Padistion Shielding 1,206

Laeer Isunchlng Stege 23,360

The General Arrengezent of the Menned Tavenxr Poyleed iz illustrated on
the next pege and the size of the Manned Re-Entry Vehicle foliows.

The illusirated Mmwned Re-enbry Vehicle uses 2 “thich-delta configura-
tica" end e capeble of supportipg three mem on 2 10 dsy migsion to th2 lupar
surface, oud thaa retwmling to 2 mreselected eavth base. On the return flight
the vehicle ig capedle of cerrying six men under emergeacy cordivions. In each
vhese of the miszion & relatively safc abort phAilosophy is being developed o
protect the meubers of the crew. ‘

The \r:shiclla way be “anded et 2 praselectsd site on the motu oad 35 35
capable of supporving the comstruction of the Iumnar Sxpzditionary TForce Farility.
Upon return to the earth it will be copable of landing st & tase, such as Edwaxndo
Adr Force Base, with relatively normel langinz chasacteristics.

The vehicle is designed to serve a3 an “1pitial wase” to support the

_ crsv on the .lunar surface waile the temporary cr permeaent luear base is belng
constructed., The crew will be ahls %o laave the vehicle vl py means of lumay

suits, or a surface tronspertation veklele, ccoplete thelr s:rfece niszioca.
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The Nonned [auer Poyload is 52 feet 11 inches long; Les the c.f.

located 33 fest § Inches from the nose of the re~entry vsitlele mxd tha inter-
frce diemster of the payleed is 25 feet., The Manned Re-eriry Yahicle welghs
20,205 pownds and the Space Lanching Byaven is regquired to boost 124,000
pounds to eseape velooity ca the lumar trajectory. Y

_ The design characteristics have ‘been selected go thet it will be
possible to Imwawh o vehicle gt lesst once creh Gy and tlus not cperationally
14mit the luner system. Toe peylopd w1l be capeble of landing &t sxy point Qo
the luasy surfece ond will be desiga=d <c usilize 2 beacon for berminal luzar
bese guidance.

An elterapte Manned Re-emtry Velrlcle using & ) enGiculan-giide” con-
figaretion ic provicg wery imteresting in the Preliminery Deslgn study.

At the gz’asam. time poveral Besigns for the senmed vebicle heve ‘bean
coampicted. Preseut planuiag calls for the selection of the o best design
coafigurations st the conclusion of ihe Prelimimary Design study. Whea this
hes been sceouriished the Bngineering Desigh atep vould procesd with two oon-
trestors i‘n'cas:-petimon. The Engincering Design step wonid fncluvde aock-up of
ihe seleched vehicies By each combractor end st the conclusion of this design
competition in Jamary i963, the rlun seisstim woudh he mids JOT EETlSITuNe.
Thic schedula is CEIEEIDL. VT.Th the Miidtory Scece Leunching System Srogran
end should provide for successful lunaz ceeupation durlng 19€8.

Tne Carys Peyloud uees the esme Lioer lending Stoge; oud the lunay
Lugnching Stage ond Tha Re:'-em,fy Vehiele is yepleesd by @ Oago Paylosd, The
prelimipary desigo of this paylosd is now telng accomplivied ol it 15 eptl~

wsted that epproiinmately §5,006 pounds of usabls paylcad ©mER deliverad o

the lunmy surface with the Cargo Payioced.
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3:3:2.6 SUL-PROGRAM VI - JUIAR EXPEOITIONARY- FORCE FACILITY

Djecitve

The prizary oblective of this vhase ig to butld~n and eguip o Junar

tese. The manmed vehiels will howe been Gevaleped in €

can hou be comsidered svailable ¢o transvsrt men o the moon.  Sinuiayly the

cne-woy carge vellele is 2lse cvellable and oopahla
§5, 008 nounds of onrgo on the luner surface.

S

The neture ¢f the Luild-un will

loglcal aéwvances becan availshle, 927 narti
the Luaar suwdacs meferial, sad the detailed wenplrng o7 Tha lumzy surfasce

features. Only when thege are available will 4% ba =0

desige of the Lunar Facility, Howaver, tho

KX

continuing the investigalion o howr €5 Gesign tTho lunnr S=cllity borsed an tho

best information wreseatly availsble, This desifgn will be dranared sa B2t 1
cen reedily be modified oo doteiled lunar dady beseomes nynilovle,
A primovy sdvantope of nervtorming £ vraliminary: desism on The lunar

Facility ot thic time 2¢ $0 orovids deooign poravetons

The tysses ¢f ayloads thet will be required to Celiv

auy type cf luper comstruction can b dctogminet. e o

to coastruct und surport .ac by

made. With these poyloads decided, it is pooelbls to provavs a dziivery ; y

seguenne for the Cargne Payloeds at the lunar gita.
vlighed the lunar end ezrth bases fanility requircments can be deteralned. Tie
nresent desig study will be completed in June 1981 and then this =artion of
i@ plan can be couwpleted in detsil.
The mili{tary use of tne Iansy Expaditiowary Porce Fasiifey 311 nitially
o limited o swrveillance amd control ot‘ eiglunar gpace, Ae the baszir cagsdility

increesesz it will Be possthle te instell & strategle rocailehle e Loodgrdment
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aysten on the moon, 'Fhie system oot be nrotectod and dovwlicoed et o cout thxt

in campetitive with other presently plewned wemnon gyabems. Thie in not an
objective of Yals yrogrom. Rowever, this program has the otjective of making
thig pessidle by providing s militery bace thet can readily be axpanded for
stratezic uce (£ coquired.

Heae Paildew;

It ozma be

5]

v Dron the cbjectinvas ot fazth abows, thot the lunsy

base is to he permwnontly menned., Dependlng vpon the fubure missions caaoblrz

aof bdeing perXomeec from the moon. the meiher of personnel arsigned to the bege
will chevge, bui {o mech thr immediate objective; o dulld~up $0 21 nen ie planned,

is ececmnlished by Dirst dlaclng & midonce veacon and

This Ll

I‘J

tihen two sange <ehicizg on the gite, These will contain supplisz and equipmeri.

1o pwmanned bus it wilL oomdzdz & mennad retwom wehicls,

Tha third shot -
Trds vehicle will stey o the =itn end be ased fater. e fourth shot will
contedn theee xon and ocour 20 5008 22 1t wen e sgesritaioed thai the thing

shat 13 guecessiel. ~ TAis fwrth chet will oiss con%ein meens for $he men to

ranafler frau tho ssoant venicle Lo the w2turn vehiole. The ftrgnsfer moans
will be olithmr acoa suits or & gurface waudcle. A surfase vekinla i3 dasired

g2 that 1t aovld b usdd B ter foo axsslilop =rd sXplovalr O,

three men wiil siay & S dogw swatiliag the exvizal of the nort three =ex ~vw.
Shata Sive zn€ zix will be similer tc skote three and IXUT respectively.

Thus whea the orfgluzl three ceturw ts 2axth afier the sixtn sivd thers 5111 be
wo luwar swrfaes veliicles on the lunar gize. Ister wvien taese wehicles oxe "
used, they can s&ch Gerve 38 & oxergensy tackug veblcle £ the osther in 2cse
oue should encounier to oﬂ.:le It iz comsidersd nci‘e ceenecal o have peveral
orking vehicles vhish are 2luo cepable of helping each oths™ rathar than

develoning gpsciaiized reccie aocchines,




Albhough ceveral designe for o swrfece ¥eklols hoyve deen preparnd,; it

ig congsidercd prematwre tao mske & cholee et thic time. More must be nom
chout the lumer curfoce chavacteristics bub 2 gurfacs vehicle 1z sbhviously de-
sirable. Tt alac apneuars desirzble to have it cameble of treasporting ai least
three men for 190 wiles cnd of c*pera.ﬁn,g cneciglized sttachments fo¢: axeavatior

zrd drilling. This vehicle will require < power source vhich will deliver wp

To 15 kilowatts withwid refueling for cae week, This nower sowrees should noh
weizgh over WOC poands, »

In 2ddition o the surface vehicle, moel skiss arz Mzgulred. The most
desirable moon suit should be self-contedined cnd gupnly 2 lile-sapporhing
anviroamert. The zuit should have st lezst & kO howr tife Before zeplecemsri.
A less Gesirebls woon suit, but ssceptable, s ane thed mnintains &3 13iFa
SUPPOr: envivonment through ' whilizel enxl Do Yhe surlics transporiation
veatiels or othar yehinlec.

The coveath shuot will De sy ummnned supply vehizsle ocoutaliaing Vase
B s 4

and life supmort susnifss. The pighth shot will bo wmanned, but contaln an

sarth return vehicle. The mipth shsd will be oenssd snd noutals anotisr suwr-

Tpo2 transpyort wahicle., TI& wil) be firzd aa zocn a2 4% 95 Acltowmdned that the
eighrth shol is sueocessful, Using ldn sunfarce - Lo Rc-

faee vehiclan wravieasiy ~adtionad ™. oo a0l egin to conminmet 2 Besc.
Thaey will hovwe thrse 455,000 noed supply vehleles {shots e and oeven) which
will contcin the necegsary equlwmens. One of the mese Smportant Job. taey wlil
accompligk i3 the anplasement of o nuelear reactor for supslying puvar to the
bese. This should profues c-.:"; 1amat 300 kilowatts 7or at Ieast —wa wzers. I

is to be noted thet the wen will have an eerts retwrn vahiele ateading My o

21l times in code 1t is weedsd., Three men will vemain on the site vutil Shree

‘more men arvive the following month. If no deleterious effacts are s 'olnady
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of this systex varica v 500 £$ to 10,000 £, Images ovisined from this

systea &t visual wavelengthc contein an enormous sycunt of intformatlion =nd
necessitate the wss of a ploved down optical svanning technique to allow for
transmiesion in o reasonsble bandwicth.

Time-lopse photographic technlques will be auplaysd with she 60 inch
telezconic nirror aud optical filter elements, These 2quipmentec will beo uvsed
to survey the cizluner volume ard te track eerth satellites (with sltitudes in
exoess of CG.5 eerth redit), lunar vehicles, and imbernlanctary vehicles a5 thay
pusg throngh thou eislwnar volure. The saae equiprments will be waed to monitor
asturel phenomens, sueh as solar flares, corpugcular siresms and noteor showers,
The cquipmente wlll also be used ¢0 detech mucleay expinsions I space and on
the earth’s surfoce, thereby providing indlestion of hostilities oz well as
reconarissance deta on enemy nuclear tertd activities. Tala detection capabilitvy
would have signifieant importence iv tho future when o retzliebion furge is
poasibly lcosted can the luner surfacs o in opace.

Techndenl Aress

An imporbent task the first mer must accamplick i the lmplacement
of improved terninel guldance eguivment. Duriug the early shots of this plase
the gridapce equipment deliversd by the wnmasced roft-Iorar 1endi, syebanwilll
be utiltized., Howaver, ' vaing Sh» iy ourduce vehilcle $5 plece and get un
cquipment, greatly improved terminal, ond ascent accuracies, can be obtained
a5 well o3 & sefer system., When & moon hase trecidag system is ofp.robicosl 1t
vill result in en integrated lurar-teymingl and lunsr-sscent sys.oa.

The same life support equinmpent ea was used in the m:uae? vohiele cas
Te used initizlly on the lunar surface. Howewer, since there are uszyle

eaterials oa the woon end the period of stay will be much lcngor, irprovexents

cax be made vhich will reduce traassportation costs. Water removal wui: be
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azecapliched thiough coudenseticn on Ehe crol surface of the thermni control
cooling cquimment, Water memrocescing con be plillizcd to seve recupply weight,
Thdo could save approcimately 1006 pounds per wan per mouth. Regeweration of
COp and cdar ebsorptiosn is desireble. Chemienl methods of vracesaing CO,- 0
obtain oxygen will reduce thn resupply requircmonts ol swyge. by 500, Esuen-
tially thic monns that £ permenent boge can expoet te cventunlly opernte with
a closed ecolcgical system. The desirability of cyiginally degiguing ror this

goal is obvisuc frox the following table.

METHOD OF OXYCEN VWATER TUTRIEIT TOTAL
BCOLOGY LITE SUPPORT 3] 1B 3 is
Open Provisions 13,1680 68.%00 1k0,380 3,720
without
yeayeling
Trancitione® Frovisiouc 33,35 e 3h0.3C0 163,320
with
recyeling
Closed fiecycling and - —— - -
regeneraticn

Another imporiont tosk the men mist sceomplish is the estebliabtent of
adequate commmicasions between thedr bese and the earth. This mesps the con-
ptruction of e space apbennz at the luner foeility. PFortable lins-of-sight
eammmications on the Tmnsr surfece epd men-to-man commanic. inas bey!.ud Line
of sight ere tlso raguired. Bxuiorotion via the manned surface wvehdele will
also require & video systex for transmigsion tn the z2in base.

Many other tachnieal sreac of equal importacce have Leen investigated
and are covered in the finel) Lunar Odsorvations Progres Plan, They will pot Be
covered ot thie time in this plan, but they will be added go thw fipel System

?a...‘::gge Prograx in Septesher 1961.
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3.4 NANSCEAEND TECHNIQUES

3.4.1 PROGRAM DIRECTION #

The Single Program Mansgew will act ac chief of the HSystem Program
office thet will be estublished withia the Space Syzieamy Diviaion under the
Air Force Systems Comnand. The Progrem Meneger will have wansg.ont respongi=-
bility for directing mcitivities asscelatad with the “"Lunar Transport Vehicle'
and “Lamer Dxpeditionary Foree” Sub-Prograws. He will monitor the Tirst four
sub-vrograe arsas o insure that the KASA progrem will produce thr reguired
data for the Alr Force luner Expeditionsyy Force Progran. Io the evyent the
reguired data is vot furnished he must teke mpasuves to cbhain ik,

3.4.2 MANAGEMERT TOOLS

The basic philosophy of developing all elzmentsz of this drograw ou &
concurrent basic latroduces rigid scheduling requirements, Vhen speeific
tasks cen be defined and bheld, mopngement is relatively sismle, bud when
develomment orcblems dictete that many factors be vailed to keep obresst of
agvoneing state-of-the-art, concurrency end even the exd chjectives are affeoted,
and gmasibly delnyed. & computarized mansgement system will be esteblished and
used %o support the Progrzn Memager in plaanisg, opexraticg aud controlling thils
complex prograz plan. It will ce used iz the fzinisd ziiges of =k Imar
Sxpeditionary Forcz Prugram ad oot gws thirough the finel operationel phasc.
The introduction of o computer program in monagemenrt pisnning and control of
kay Foree Programs is known &s "FEP" which stands faor Program R¥eanstion
Procedures.

Tais Lunsr Qecupation Program stresses the desirability €ir grouping of
z{fort and cspabilities resuliing from o widening spectrim of 4eshaology. 16
cptimize the development of the lunar program, the use of a "mili% oy team" and/

or "milti-compeny” approach is required,
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e fipst mejor sted 4o be taken 1u thig Systen Paeiege Ploa is to

start the engincering desigu for the Luner Trancport Vehicle. (Swb-Prograam V).
Two contrectors w11l be competing during this enmglneeriag design effort. At
the end of the engineering desiam pbzse, ome comtractor w1l be eclected to
vrocesd with the emufacturing. During the menwlecturing of waz Iunar Tieaspaxt
Venicls, as wvell as during the inttlal cnglneerlaog design investigation, 2
military team end multi-company orgadzation will be inbegrated T a zownd
mepagemert practice,
2.5  ORCANIZATIONAL RELATIONSHIPS

Spece Systems Division, &Lir Foree Sysians Coazieayd, wild cstablish the

System Progras Office. (570) &} will de responaible for the “lusar Expeditionary

Foree h'ogm;*:z". Under this mewsgement structure, the Space Systex Divizian will
have zxaspcnsihﬁitv Por develocment Fformery sccteplisbed by ARDC, adr material
support functions formerly aupplisd by AIC, and for som of the oivil engineer-
ing fuscticas Pormerly accouplished Wy Uhe Corps of Englnesra. Avrangomentsa ‘
uill be madc to obiain aiditional support frau other organizetions ard these
arrangemeuts will be imcluded ip = Future revialon af the Systan Faskege ProgrsR.

This sdditional suppowt will be required froa the OfTice af Asrospece Regearchy

I

Usang Coemazrd, and Training Compard. rogesinabior ~f ohy Keeicone. Duags Com-

[{3

pander tu belnp obieied at ths M- sent time. A statemsent on hic ability to
suppory ths progren \2'11.1 e included in 2 System Packege Progrsn ravisico o
bz evtuiitad in Beptember 1551.

The System Program Office (SPG) will follov the FASA space progran elosedy
so that techniczl data necegsesy for the Alr Force ILanar Frogy:s wil). b mweil-
2ble on a timely bosis. The SFO will establizh certain Lunar %*1 Force Reguires

ments thas KASA should meev. In the ovemt thet certain erities <atr Ls not

suppliad, the SFO will alter the Alr Force Iupar Progezm $o that ~ae deta i

.

cbtained on & timely kasis,



http:ert'l.1n
http:r!!V':'.n1

The Single Rrogrea Magager will utilize & militery fenm xnown eod the
A1y Force Luner Teem." Thic teem is made up of Alr Forece personnel who bave
rasponsibilities in the technical arces thet are involved ia the Luner Progrea.
Tue Lunar Tezm ves initislly essablished by the Air Force lunar study mansger.
The luner study results were evaluated by the tacknical persomiel of the lunar
team. The “teanm" hae participated in the evaluation of all lunsw study re-

sults epd has aasisted in the forwmlntion of the laner program.

ye
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SECTION IV

YASTER SCHEDULES )
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k.0 IFTRODUCTION
Tte ¥o3ter Sumery Schedule included in this section covers a camplete

Iaper Expeditionary Poree Program. It is based on sprroximately throe years
of cc\mbined Iudustry-Air Force atudy effort and a total funding of approxi-
metely b midlion dollars. 4 cocuplete Program Plan far estebliéhing & facility
on the luner surfmce wee prepaved., All of the technical items required to
ecteblich the facillty were studied and evaluated. Detailed development
schiedules for all the kacun technicel items were preparsd and then iuteérated
to cbtain the Mester Summzry Schedule, This gchedule follaows, and it precents
the six Sub-Progrars of the Inmsr Expeditionsry Force Progrom.

This Proposed System PocRage Program hes heen prepared to caphasize and
support the develomment program required for the Suk-Program V-Iunar Trensport

.Vehicle, This is the key Sub-Program for the development cnd military use of

the humar area. Therefore, the Lunar Trensport Veblsle Master Flight Schedule
awt the Iunsy Frencport Venicle Overall Milesfons Schedule are presented.

) A detailed Frogram Plen hed been prepared for the camlatie Iarar Expedi-
tionery Force Progrem. It is preseatly belng revisad to refleet the exdating
HASA progrems and %o include the latest technical dete being developed in the

funled ILunar Transport prelimivary design orogram being conducted by e SSL.
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When the prelimivary design dats hes been evaluated in July 198, revised and

complete schedules for the Inmer Trensport Vshicle Sub~Program will be preparsd
for the Tinal Sygtem Paclkege Prograz to be cubmitied in Sepbember 1961.
4,1 MASTER SWEMRY SCEEDULE '

This achedule presents the complete effort required to establish am
operaticnoal military base on the woon. This base would bs cgpable of perforse
ing 2 "space surveillance and control"” missioe end weuld be readily expandoble
to support & etrategic earin Dombardment aystea, if deslred et see later dote.

The Dirst four Sub-Progrems sxre now the reasponsibillity of the RA3A and
thelr yrogram should provide the selzntifie data required for the last two Sub-
Progross. '

The military potentlal of the moon has been evelunied and recommendatiosne
hove been mede to Hq AFSC and Hg USAF thet s wilitery lungr base should be
egtablishad az repldly as poazibls, Completion of Sub-Programs V - Zunar Trane-
port Vehiele and VI - Lunar epeditionsary Force I?a,cilitz,; would mnke e militery
luner base & reality.

4.1,1 IDWAR TRANSPORT MASTBR FLIGHT SCHEDULE

This schedule is sn expansion ¢f the Buc-Progrem ¥V - Iaumar Transport
¥ehicle showa cn the Magter Swmury Schedule. Spuciirealldy, . s sehedela 2ep-
resents the vork to be accumpiisheu ze funds are mede svelisble for the Lunar
Franspat Vohicle Sub-Progrem. The funding requested for FY 62 end FY 63 would
pevedt 2 full go-shead for this program. Upea ccmpletion of whe progran manned
end wwanns carge vehicles wenld be avelilahle to support the manned explora-

tion, and occupation of the moon. Tke cargoe vehicle will be caprilie of trans-
porting appreximately 45,000 pound “"cargo packages” to the lwsc sorface Zor
comstructing the base snd logistically supporting the facility. Tnis sene

3
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vehicle will be capable of transporting "lunar based earth boaberdment wehicles?

for installation iz o lwnar stretegle facility, 1T desired al scme Mer'data.

Prior to the flrst “wanned luner landing end return” mission, 2 series
of test ond checkeout £lights will be reguired., These will initislly consist
of orbitel flightc, and then very high altitude (50,000 miles or more) ellin-
tisal Plights for testing the vehicles under re~entry conditlons. Vhen thesz
heve been completed, the fivst £lights will be made 2round the mom {circume
Iunar) and returz to &n earth bese. With a cempletaly nsp-rotad vehicle, and
ummsmmed lunar lapding misaions cospleted, men will then make the first landing
on the meon for the purpose of selecting a sife for the Lumar Fxpedliionary
Force Factlity. This is the end dvjective of this Sub~Progrsa arvd {ke actual
facility construection would be 2ecomplighed under Sub-Progrem VI. Complete
progrem docurentetion for Sub-Program VI will be cubmitted, when appropriata,
4.2 CVERALYL MILESTONE scﬁmrms (tuner Transport Vehicle)

This schetule presewts the milegtones to be accomplished for each mmjor
sub-gystex of the lamar Trensport Vehicle Sub-Program.

Eesentially two different Iunar payloads are raguired to e lauuched by
‘the Military Space Launching System { FHOENTIX)., The payloeds are the Manned
Lunar Payload end the Cargo Payload. The Masned lJe-estry Vehi-lc is cuprble
of a round-trip mission from the cca 3o the wmoon, while the Cargo Packege is
deaigned for only e ome way trip ko the moon.

Thig 15 8 rasliistic, but "tigk" schedule, o fully uger vhe ccacur~ |
rency idee. Kowrever, without this eppi-ouch the poesibility of competitivaly
conducting & lusr program is aoct possible.

Irfustry competifion is included in the early otaps of +i. iznned Tumar
Payloed design, but & Qecision must be made in Docember 1962 comces ding tho

re-entry vehicle epprosch to be followed for the production progr—r. This will
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not be an exceptionally difficult decision mt that time beceude edequete teet

and desiga date will be avelleble to Justify the gelected spproach.
The end result of this scheduls will be an operational maaned tranaport
vehicle and an umpanned cargo vehlcle that will be capeble cf spoerdting the

lunar mission and deep space oparations.
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SECTION ¥
BUDGET. ABD FINANCIAL PLAR

LNAR EXPEDTTIONIRY FORCE




5.0 INTROLUCTION

The unds required Zor the Lunur Emeditionary Forze Fregram are bazed on
she vesalis ohtsined Crom vrevious coneepd, Teasivility, ané preliuinary desigu
studies. ‘These results seve published in the Taner Observetory Fipal Depors,

Yolwwe I - 3tudy Swsmary and Progrem Plan, nubered: AFEMC TR 60~h5 ond deted

Aoril 196,  The- sostlng oi Thio viogion whs aeqcegnlisked by the Rand Torpore-

Lipn ond das > o ke ecompleie syatem Qovelonmon® and lupar Bane construts
tion RrogRnat.

The Turis vesenred Cfor the Ianer “eneRitionory FoUcs represont 211 the

iftery Dase on The woon snverd thz 2¢pt of develon-

. Trunching Systes, This bose woul 4 b cupabla of suspart-

: and 3¢ verforzing & murvelllance

w4513 prowide s Tunsr Tranedors Velicie
3, ihe eapablility of militexily uslng spzze end tae moon.

Then if the need shouXd dewaler in the fuburs,

crosnded o auopnrt stiategic operations. The studies have skhoun that the

DOOR LONRL —sm ro&l milltery potentisl sad 1% conid su

deterrent cepability. The development ol che Luazr Transse. . ¥ahicle
\

8 mindmum prograw Tor the Alr Fo.ce to sbtain control of thw zizlunar volime and

the luper surfecs.
5.0 BUDGET ESTIMATE AN FINANCISL PLAR
4 proliwinary deslge far the lamar Trenspert Vehicle iz being acecaplished
' by six ecuiraad o_r-:' an on eotive study program. Thls program was fimded for

$300,050 in FY G2

three of the ccutractors ere each porf-g the degign

on & $5100,00C coatract. The other {hree o z are gariiclTailng oo @

voluntary dasis. The fingl reports tor this vrelimipary desfzo w11 Be subsitted



http:1>~"cvi0l.Ul

to +ho 58D on 30 June 1961, A deteiled System Peckage Plan for the Lunar
Transport Vebicle will be cvailable in Baptemier 1661, The Frogram Flen kes
an Engineering Design coupstition scheduled for initigtion in Jomary 1562,
This campetitive effort would be evaluated ant a decision on the mumfacturing
approach would e possible by Jexmary 1963, To eccomplish chle program the
following funds will bo required,

§90 REQUIRBMENTS (In millions)

Yesr Fi-62 Fi=63
$ 25.9 2.2

Should the sbove funds not be made availevle, vhe schedule for establish~
ing & Luner Cccupation Pacllity will be delayed proporticnelly to tﬁc delsy ia
fends.

5.2 COST LSTRIATES

Tihe funding indicated in this section is submitted for planning pUrDOERS
only. It represente the completa cosis for &l the Sub-Progrens presented in
the complete Lupar Progrem. lasever, tho mejordity of the costs for the firet
fous Sub-Programs ere prasently belng cover=d by the MASA programe. It would

be pecescary for ths A.F. to fund thase items only in tbe event that the HASA

mrogrems did oot provid: the date needed by the Air Force.

F.” CCSiS (In miilions)
(Yot ineluded in Lunar Expediticnary Forca Program)

Sub-Progrea 1960 1961 1562 1963 298% 1965 156€ 1367

I 65_ so 8
II 15 75 85 15

III 5 12 40 205 215 6o by 1L
o . p 10 35 85 285 65 L5 2k
. Anmeal :
_ Totels g7. W7, 168 325 500 5 130 33
! Program - { : ;
. Potal ) . - nean ST
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h The funding requirements for the Tunar Txpeditionary Force Progron
{thase V and VI) ere as follows:
F.Y. COSTS (In millions)

1962 1563 196k 1965 1966 1967 1968 1959

R&D _26.9:112 335 661020 7ost 100__:20

Investment : 15 50 300 700700 910

Support I

Overational Costs ! 260, 478

Anmuzl Totel 26,9112 350 .70 1320 :11;05.1763;1700
Progrom Dotal _j'_§§7____






