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By the end of 1957, the NACA was heavily involved in space-related research, which constituted
40 to 50 percent of its total effort. Sensing that the NACA might be the obvious choice for taking the
lead in the American space effort after Sputnik, on January 12, 1958, General James Doolittle, the
NACA’s chair, created a Special Committee on Space Technology. While NACA Director Hugh Dry-
den addressed the institutional issues involved in transforming the NACA into NASA, the Special
Committee on Space Technology was charged with addressing specific areas of space technology
deserving early attention. NASA was formally established on October 1, 1958, and the committee
issued its final report at the end of that month. The following document reprints the recommenda-
tions to NASA on a national civil space program offered by the committee on October 28, 1958.
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STMMARY

' The msjor chlectives of A civil space Tesetrch progrem are
péientitfic repearch Iun the phymicel mnd 1ifs pciscces, advancemsnt
of mpace Ilight technalopy, dyvelopsent of maooed space Flight
capability, sod saplaitation of space Tlight for hoxan beoefit.
Ioherant iv the schieveoevt of theps objectlyes im the devslopo=nt
a0l unifipation of osw sciaotific comoepts of unforessesbly broad
fmpori.

- fpace Besearch - Imtruwsants mcunted in speacs wehicles can
chaerve apd waasxe "geophyxical® avd emwirvcmsrctst phanooana 1o
the salar system, the Tesults of corwio procamses 10 ouber space,
snd atecepharic phenomems, A8 w1l ag %ha inflvaoce of the soace
enviroment oo matariadls eod Jiviog organdsme. A vigorows,
toordinated attack upott tha problams of oaintaining the petrformaoce
capabllities of man 1u the space surirormeut is prevegnisite to
. nophinticatad spacn sxploratlon.

Devalopment - Flight vwhisles aod sioodletors should Ba uxed
for space ressarch eod alag for davelopsental tasting and svainaflca
alosd at Improved apoce flight sod obasrreticom capabilitisxs.
Hajor developsantal meomesodations ioclwds sostalned suppors of
i comprebsns ive instiusentation davelopesnt progrew, satsblishment
of versatils dyoemis flight simnlators, szl provision of & coordinated
sarias of wehicisas for teating compowsnts aodl ooh-sywtows.

Grouved Faeilitiss - Properly diversifisd wpeow 13ght sperations
are lwpossible without sdeqiwmbs grooed facilitios, Ta this and
parlous study wived towerd providing an sguatoris) launchking cepe-
Bllity s retoomended. A complete ground lustrumentation systew
counleting of computing centers, sommmicaticn network, and
Toacliitiss for toacking apd aotrol of adfl commoication [ipsluding
talematry) with space v=hiclax im roguired. AL lasst pact of the
systom wuot. b capable of real Time couputation aod ooemmdestion,
Irimavily for mavond flighty and peyload recovery. Davelopmant of
& coopetent satallite comsmicatiooy relcy oyoben wild ©e most
relushle in this regard, and It {x recommsodsd that MASA take the
laad io drtermining the specificatioms of wuch o aystem. &
coordicated natioonl attack opoo the problexs of recoverry is
réesmoanded .

Flight FProgrom - The first racovery veliclss will probsbly be
ballistic, but the sootrol epd safely adventages of 1ifting ra-amkry
yabhicles wogrant thelir developeent.
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A milligo-poumd-plus boogter can b= achlaved sabomnt thre= yerrs
soonar by cloatering exlsting sogioes than by dsvelcping a wew single-
barrel eogine, but the clnater yolld oot bave the grovrth potsotial of
the larger ebgles, Furtbar grovih potenotia) reguizes the developoent
of tha slugle-~barrsl epgine, Both developments ave oesded.

, Strcog rassarchk effort oo mowvel propulsion cystems for veamum
operaticos im urged, arcd develcpestt of high-eoergy-proysliant symtews
Lot upgemr stages should receivs full support,

Threa generatiovs of space vehicles ara imedistely aveilsble.
The [irst is based on Vanguard-Jupiter C, the zwecod ou IREN boosters,
sod the third cu IEM booatern. Tha perfozmance oapabilifiss of
varioms ccablmaiions of exiotbing boosters agd wiper simges should bos
mvAlusted, aod intedglve devalapment soncamiratad om thoss promiaing
greatent usefulpsas in Aifferect geoeral catagories of peyload.

INmODOCTICH

Sclantifically, we are ab the begitining of & oew ara. MWore than
two ceoturles betwveon Fewioro aod Bicotain were ocoupled by the ob-
mervatlicos, cxperimsnts and thooght that prodockd the backxreand
macansary for wodeyn sclesnes. Fer acieptifiic kKnovledga indicatsn
that v ara alrsady vorking in a mimilar perlcd preceding Bootber
loog atep forwerd 1o scisctifio theory. The Iiofcresntica obtaloed
Trom dirsot chaerwvation, 1o spos, of soviromment sod of comealogicad
procasaes will probebly be spieotial to, =gd wlll certainly sesist
in, the formnlation of Tew unifying theories. Wa can no more pradict
the resulis of this work thao Galiles pould have predicted the in-
dustrinl ravolwticn that resulted from Newkonian meobonicn.

Direct chsarvation of the oeture sod «ffeqcts of the space
sovirdieit are vesegsarily paced by the davelopoent of spoce flight
capabllitiss, This eaport presents soggestions regarding vessarch
Folicles and TrocsfSures that saboold aid in the extablixhosot and
lmproveoent of capebliitiss for space flisht acd space resenzch.

In praparing this reporct, the Speciml Cowwittas om Space
Tachnalogy baa been assizted by the Tachnical Comaitteen of the MACA
and tha ad ho; Working Groups of the Epecial Committes. THs mamber-
phip of the Working Croups is 1isted in mo sppandix to thic report.

The reyports of the Working Groups are prioarily progrea-orisnted,
and vhlla they are Dot referenced spacificelly, they heve furnished
the btusis for the preparation of thisr report. Thess will be pre-
eantad to the KASA ax separate Workiog Group raports, iodepebdent
of thix repart.
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OBRJRCTIVES

A mationa) civil space research program to explors, mtndy, and
eouquer the oevly sccesxible reals beyowd the atmoaydbers will bare
the Following geostal ohjeetlves:

1. Baolsntific resasreh apd sxploration in the yhysical and
the Lifs scleacen. '

Surmerged a3 be nlvarys bas beed banesth the "dirty wvindow™ of
tha atmoephers, wan hag recasasrly iocferced the oature of the physieal .
wmiveray from local phaszrvations azd giixcpass of whet Jiss beyoud bix,
eaneutinlly tvo-diswemcicoal anrtbh-bound hebitst. Litils of the radismtion
eod for of the solil particles from oober spape Taach the sarthia
smytars, yet practizally all srpects of oan's earthly eovirovseot sre
deteormined uitivately by extraterrestyinl fectors, The radiation that
doss ranch the surface 18 sc distortad by pacsags through the stmowphers
that only Inseeplete choervatiooe can he made on the oatmrs of other
calentin® bodies sod the conteots of interstellar spacs.

-With the inforpation d=rived from expayiments and direct ob-
pazvations iao the actual space suvirvooent, min will mchisve =
attar noderatanding of the univergs and of wiigpsel phencoste mndl 1ifs
on the sarth. :

An sxellent start townrd datermitetion of the near-ppmce
soriroment bay already bwen wade o comoectlom with the TGY, ood
the patiern of inter-patjoos]l cogparation that has derveloped with
this program indiostss that sutnel uodsratendiog ond rexpect amsong
tha neticom «f the sarth oay bte geooratsd by conesrisd attack mpon
salentific problemd. JIoaswmch se oaticond sciautific excalleoos is,
to & great exteot, now evaluated by the pesples of tha sarth in terms
of mmecess In tha exploratisn of spoos, 1t bSehoovex the Thited Statea
to achisva and oaintain an noaelfish leadwrabdp in this Field.

2. Advancement of tha tashoology of spans flight.

: Fropalaicn syrtexs Beys man developed having the demcratrated
capabiltty of potting seall instrumscted pockages Into orbit akout

the aarth. Eowever, the ralinbility of thw total vehicls aw! somtrol
srstem needs Lgprowsment Ino ordsr to pominet much of the desired spece

Program. Larger pover plants, aod new higher-snargy fuels aod tiw

aquipeart to producs thew most be developed. IT orblts abont the sarth

ars %o be exmuoded into practical inoterplaretary trajsstories, mew
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propuleion syntems baving vary low fuel coveusption and modeat thrust
will be reguired in order that the trajectory cam be gontrglisd te
parforn the plesion.

A good start bas beatt mAdes on the development of iostmamentation
Tor' vbeerving the 4uviroomsot in spare. Instoumsntation for conbtrollig
and nevigating the vehicls and for commnicating with the earth will
require extensive devalopment. BecAused of the mevere welght reatveictions,
all iostrumttaticn must be peversly miodaturized. Qrovod-bassd communi-
catiovu systamn must be expanded to provide for the eontrol of and
communication with wahicles oo Juoar or plamstary mizsions, aand for
properly cootrolled ra-soiry and resovary,

Eovel structural problews ays posed by apaos wohiclas. Heary
Acads of steady acoelsration, shock apd vibraticn oecur during boost,
while weightlegssess dnriog unposersd opana flight zakes posaibles the
mwa of wopaventlcoal mechapicw] Gesign priociples. For vehiclas
vhich wuot re-srctar the carth's atmosphare, problews of structural
imtagrity mdar kigh re-autry hasnting rates, lacgs thermal gradieots,
anl theroml shook ara very important. All of thase reguiremewts must
be met With st absalnts minlmoom of stroctural weight.

" Extenive huost snglovaring developments ava required 1o ordar
Cor mapved gpacs Flight £o be pupcesainl. Because of the rigorous
Tl Ievgely unknown spooe anviroooaut, thess dsvalopoents vill depend
eritically upon the ioformation cbtalped 1o the sarly probing flights.

A successfcl Baticon] Spece Program, therefors, raquires -
eontioning improveoent And developoent In the particent fields of
technoliogy.

3. Maroaed spaca TAight.

Ioetroments for tha callscticn mpd trevewizsicn of datm ov the
opACe anViroraent have besn d=signed and put lato orbit adout the
axrth. Howavsr, omo has the coapability of correleting onlikely eveubs
acd uoerpected chescvations, a sapacdty for overall evalustion of
slthAtiong, and the beckground Inowisdgs and axpati=oce to apply
Juigmant that camot be providsd by iostrupents; snd In oany other
wars fha Intellectun] Tunctions of mAD aTe & teossaary complement
to the cbwervitlg ol racording functicos of cowplicmted inmtrumesnt
EYEberw, PFurthaymors, mn ix owpmbls of volce commmicatiom for
seuding datalled desoriptlong sod receiving ioforwmation wheraby the
concerted Judespent of othars ey be bromght to baar on nnforeaasn
Froblerm that may arise during flipght.
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Although 1t 1s bellaved that a maoned patzllite 1s oot Tecessery
for the ccllection of cuvircmental data iv the vicinity of the carth,
exploration of the wolayr aystem in n pophisticated wmy vIll regnire
A humal SEAV.

h. Exploitation of space Tor humso henafit.

. The procticel exploitatics of setellitss sod space vehirclss for
eivil parposas aod for nomo beefit oay be s lpportant ag--or eved
mare importact thap--the Loptdiste militery wies of apecs Ilight.
Porhapa tboe moet importankt szawple is the wes of sntellite vehiclex
for active oy passive commmuications relsy. This &ould extend vhat
pew effodtively limweof-sight comsuniontion links for thousands of
mllep betwesn points oo the grouod, with very great bendvidthe awd
nona of the capricicusoess nw chacacterizieg loog-ratge EF comsuni-
caticon .

Naoy iodirect benefits will sls¢ ba derlved fzrom the tschoologleal
dwvalopments that will waks apace flight prectizal. The peceanarily
high techpologicnl standards required for apace f11ght will cortainly
accelecats dwprovemont o traosporitetice, coammmicetion and othar
contributions to husan welfeys.

" The uppredistable long-term beoefita of space-scosleratsd
pcientific apd techuelogicsl advarcement will aimont certainly
Iar sxceed the foresssgbla benefitp.

Anlde froo the iotectiorcal omiseiom of silitary aod poldtical
¢hjectiven, tha foaregolivg cbjectives mppeer to be ia consovarcs
with those mamiioned in "Iotroduction to {atar Space,™ by the
Fresiden:'s Belence Adviscry Committes (K1)limp Committes), and
with ths objectives stated in the Batloval keroneatica avd Epace
Act of 1058, vhich ix the soabling lesifiatico for the Eatiomel
Asrocoautics and Space Adodnieatretion.

BABTC SCIENTIFIC AESEARCH
Brace Eescarch

Geophyeical cbheervatioos from satellitsas aod nob-orbiting space
Frobos enabla the gravitatiom] aod oogoetic fislds in the vicinity
of the esrth to by mapped to altitudss limited ouly by the copabilitisa
of the IIfght wehicle, The Iotsractions emctg these Tialds and the
particlaes anod redistioosr approeching the sarth from the sun and outer
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ppace can be studied, nnd Telated to tha epwpoaiticn and behavier
of the gaseoun euvelepe of the earth from troposphers to sxoaphere.
Satellite cbhoervatiooe of lsrge-ocala cloud acvements aod other
atmorpherin phanomena can do such to put petsoralogy on o more=
pound gcleotifiz beale, As propulaion and guidsnce systems ara
lwprovad, "geodetlio™ and "geaphymical™ stmdles can be extanded to
the moon aod other plansts.

" Twleacaopes ool ppactroacopas mountad on aaTth sat=llites can
utilize the complete yadiation spectrum from vacunm nliraviclet to
redic freguencies to cbmerve the ouwn, the plamets, ptars, ang
itterstallay space. Direat wesgurssants of the ppace anvironoent
shomld include the vaturs, dizection and intepaity of alectromgmetic
and corpuscular radiation, and the vaturs and distribution of wateoritas,
The masn dewoity io space can be wesmrysd, and large-acals magnato-
Iydrodymanic phasomenn in and beyond the lococephere cur ba studizd,
Thepe cbaarvatiooe and direct waaarrsments will offer trecendous
inproraments in coderotanding of coxmie procenses.

In addition to sclsctific cheervations mnd eovirommmtel
measrements, satellits experimouts will smabls evalustion of the
effoct of the space envircoeect on al) typex of weterial and blological
fpecimens and hardware cowponenta. . Re-entry phencesoa can be ntudied,
and -bare, for the Tiret tine, it is poesible to iowestigate the
effects of extendsd periods of weightlssaness co lostrumentation and
living gubjacta.

Experimeouts with oan and cther 1iving organisma, Doth plant
and snimal, émring extended periods in the mpmce euviroumant may
offer mew foaight Ioto huwan phyeiclogy eod payoholsgy and ioto
life proceases goterally.

Dpper Atwoaphars E:g!rin:ﬂg‘

Upper atmosphers experimscis, utilleivg bhoth rocket-propelled
and ‘balloon=aupported vehicles, can, At veamooabls cost, glve dirmct
icformation ou boti the vertiss)] avd time-wise wvariations of various
Atpoapheric paraxatars avd cosmic radistions, Ssat-traoefer, ablation,
vahicle-control dyoemics, mud pilot-vehicls imtaractiouns cah e
shudied under epproXimtely re=sotry comditions. Liwdted-time
biological atuliss and hmarc Thyzialogicsl end payehologizal atuddes
ucdar almoat space cooditions, sod with limited periodn of weightlesn-~
oeua, can also be investigated. '

Graund-Baasd Supporting Assearch

Io mdditicn to Airect atwdy of the gpece anviroomant, wuch
Ercupd-bazed Tesearch muat be conductad mx 2 bewis for the space
£1ight progrem. This will ineludm such factors oo radiatinn effecta
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o0 materialy, jmmtrugente, sod liviog-orgenisos, ool weace of
radiation protection. “Other phxyical phencosnd pertioent to space
flight mnd.rs—antry:ioclads radio propsgation; the beharvicr, io a
npaca-type svvirommant,.of matsrials, traocsduwars, power aupplies,
apd po forth, for iostrmoent oomponebvta; hypevscolc gaedyranios,
both aratioume. and: mmeootinoum; and mgoetogasdyvamics .,

.. Poman fmotors partlmept to space. I1ight prexzent & zeal
challengs. Thodw uneoable to ground-hazed study inslude, amoog
tthers, acerleyation and rvibration tolarapce and protectict, and the
infliwoee of oaw physizlogical aod paychologieal factors (other than
woightlanatwon ) on the porformange capabllitiss of the CrAV membars.
A major sooparative effort betwwen the HASA, the Departwsnt of
Dafenne, and othar groups concermed with arromsdical avd space flight
problems is DecesmRTY. )

FENEARCE TECENIQUES AND EQUIPVERT DEVELOPHENT
Vahicls Tnatrumsutation

Vehlcle instromentation: prescwks formidable developesnt probLams
becauss of the cooflicting requiremeots of mindwom weight, ndequats
repistance to the socalerabioms and vinratioos of lausohing aid
sbllily to opersta correstly for axtendsd parinde of time under the
comditicnn of space Llight. For scilentific ¢bacrvaticos, & complate
rangs of ingtrosentation will be raghlied for obasrvivg the exterosl
aoviromment and recording or telsmstering the dmnts. Other special
lostrivmeoiatico ¥111 e reguirsd to ohserve axperimants conductad
within the wehicle. )

Bavrigntiow aod guideoee squipeest, and Instruments for attiiude
seuaivg and ooutrgl and for soesmuicstico, ere required for operation
of the wehicls, Fartlsniatly oo extéodsd flights icto spacs. An
integretsd Alepley of Information oo the iot=rm]l sovirommeo: nnd
iks vahiele operation will be reguired for wammed 1lights. Iwprovad
st 1 dary power. sourcsr will be oeeded for all types of vahicle-boroe
inntromenta. .

It 1s recommendad that the MASA crgonires aod give consistent
snpport fo & oomprebenslve progrom of imstrumevtation davelopmect,
comprizing oot only instramewts uxefu) in the drvelopment, F1Ight
tasting, and eperation of syace wvehicles, but also the Inatrumemis
oeeded for a broad progrom of envircosental sod other exparimantal
roossxch. EBpecial attention should be paid to the novel degign
PoEsibilitisg offered by cpevation of mech ivwwtrumants io free fall
and 1v wacna.
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Ground Simulation of Euviromment and Operationsal -Problems

The development and testing of a space vehicle, 1ts. compouents
and, for a manned vehicle, its crew require ground simulation of the
enciroument and operating problems that will-be encountered. The
completeness of the simulation may well determine the success or
failure of the mission. this will be a continuously changing problem
as.unew information is obtained on the enviroument and as the operatioua:l

ranges aund duratiouns increase.

Wind tunnels and Jets of various types, ballistic ranges and
structural test facilities, can simulate, to a reasonable extent,
aerodynamic effects encountered during launching and re-euntry.
Vacuum chambers with assorted loading devices and radiation sources
will be useful for both instrument and structural tests. :

The capacity of a human crew to participate in the operation
of a space vehicle is still an unknown quantity. As fast as such
capabilities are demonstrated they should be utilized to the extent
profitable in the operation of the vehicle. Therefore, flight
similators should be designed and built in which the flight dyumamics
and internal euviroument of space vehicles can be simulated as
closely as possible. Such facilities would be used for pilot
evaluation and training and for evaluation of the dynamic character-
istics of the vehicle-pilot combivation.

Flight Testing Techniques

To aid in the advanced developmeunt of space vehicles and
sub-systems, and to complement the ground-based simulators, it is
recommended that the NASA use reliable high-performauce rocket-
propelled test vehicles which would be standardized for as many
tests as possible. In order to minimize the development cost of
such vehicles, they should presumably be based on military de-
velopmeunts in the missile field.

Two other techuiques are recommended for larger-scale tests
and for systems development and testing. Oune of these is a large,
high-altitude, ballooun-supported laboratory in which most counditious
of space environmeut could be simulated. This balloou-supported
laboratory would not only allow & substantial amount of research oun
the equipment needed by the space crew and on the effects of space
enviroument on the capsule and its inhabitants, but could also be
valuable for basic enviroumental studies.
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Thi other-is &-nonorbiting rocket-propelled repsarch wahicls

capahle ‘of carrying &t least two web, or A7 aotusl TAT-CArrYing
sntsllite capscis, This webidale rhould be capabla of & mmber of

. mirntas of free coanst well sboys pigoifisant atworpheric infiveoces.
Buck & wehiala eculd be nsad for dsvolopment apd fionl flight-tasting
of actual space sapeuisa, for study of waziow reoovery bechoiqoes,
and for dsvalopment of space f1ight soutrols apd oparational instru-
mentation. Ino additicn, flight crewa could be traived anod evalusted
wnder subetaotlally looger paricds of weightlessoess than are poswibis
within the atocepheara,

. With the astablishwest of artificial earth patellitas, spaca
fiight hax become o Toality, albeit on ozly a vary limitad scals.
Por more extended ppace wissioos, the long-timce effects af the space
anviromsnt oo ths wvahicle and 1ta cootentrs muat be koosms amd da-
zsigoed for. This can best be studisd fo sarth asteltite wehdelsa.
Btrong techoclogical support showld be provided for all phases of
vohiloular drvalopment. Epecifically, n sdbrtantind fractico of
space flight nissions shmld be allocated to such technologlssl
projacts as coapooents- tests, materinds teate,engive-restart tasty,
mclar power sopply systems, ot cefom.

GROUMD FACTI.ITIES
Tor Bpace Flight Operations

Fangs Capablliiies and Regquirewcuts

In view of the placs to sagand the NHASA Wallopa Inlaod Tecility
for techoigoe davelopmant mod relatively smmll probe amd aatallite
lacrehings, sod with the Atlantlc sod the Pacifiz Mismils Bangas
cépeble of mubstaotinl forther developmsiot, thers i mo pressot nesgd
Tor another opajor popegeatoriel Jaunching complex. It may bo dsaivabla,
bowwrar, for the HABA to sstablish permaneaot field stotlone ak both
the Atlantir and Pacific Hasiie Banges.

C¢ the other bood, the unigne propartiss of an squatorial orbilt
iend to & diatinet nasd for an agquatorinl lnuoching glts, Thass ave:

I« Harrow treck over the sarth's surface.
2. Best departnre point for interplecatary operations.
A. Capabil ity for all cther orbits.

k. Miptrum requirsment for grownd stations and comrnication
syatem. .

These colislderntlons bring the Commlttes t¢ the conzlusion
that the NASA should aatah]ish a siudy, survsy and planming groap
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aiped towmyd sarly provisica of an squetoria) lsunching capsbility,
including oeceapary logietlc support, for the Ualted ctxctes. Filzsd-
btogs and slip-based laonchingd should be consldarad by the group
before Teaching m fimel Jecision.

Gronnd-Besed Tostruaseotatiog m

The ground-bossd inatrumsntation needd of the clvilisan xpags
progrom encompaps mach thiogs an:

1. Commulcatien with anid treoemission of comsnds to yehicles
both mesr the sarth and io tatsrplageiary symcse.

2. Active apd passive tracklog of space vohlcles.

3- Reception of tslemetry signals from mpace.

k. Calculotion of resl-tize pearch ephemeriy data.

5. Caleulatfon of Piral orblts for scientific analysis.
The ingtrmentation ne-uaan:gr. can this ba 1listsd as:

- 1. & network of mtatioms sultebly locatad for tracking of snd
scanrmication with vehicles in interploowtary swpsca. Thags statloos
¥nxt he tiad together with recsowabiy rapid cogmunication 1icka.

The ptatioos Vi1l conpiet of wery lewcgs aobianes, seesitive racedviog
equipoent, wol highepewsr toanpmitting equipment.

2., A vetvork of raldds recalving statlons to obtadn orbital
intorsatior from aotive satel1ites. These stations may e, io part
at least, the sazs ax those in the preceding poragraph. .

3. A potwork of opticsl stationn to make wery presiss optical
cheervations on mome satellites, etd a sapplemectary set of opbloel
cbaerving stabloms, probebly similar to the pressut Moumvatch teaos,
for rongh orbital dnta.

k. 4 wet of telswatey receiving statiom which wiil be ia
part, but oot oeceapavily completely, st the other radio sitas.

5. A mpecial network of stationm fur re-sutry exparimenta.

£. Cosmputiog fasilities to calenlats and mhlilh nnrnh
ephnteris dxta.

T« Compubizg [acilitiea to geoerate orbitel data of sufficiamt
accurecy to satisfy sciooftific oeeds.
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This ooeplete instromentation oetwork abovld e coordinntad:
with simdlar adtivitied of the Depariment of Dafenem, but tha special
toquiremmats of the ¢ivillso spacs progras ave such an to reqoirs the
NASA to aptab]ish and cperste sone of the stations. The technical
ragquireacnts of the space cowmiticaticu ohavwls, talamstey, st cetern
showld likrvise be coordioated with the Departwent of Dafense.,

In viav of the radio frequency raguiremsnts of the space program
for commnication with mpece vehicies, it is reocmmended that NARA
taks tha oacsssaTy stsps to loxure that frequeocy tdoigoocnts for
thix pruposs are availsbls. ]

Cyarssas mtmummmnmwm
tachnieal groups, univeraitiss, =i ceters, sod this phase af the
problen shomld bBx actively porated by m;, rar mesooms both of
sIficioot and economical oparabico and of fntermaticoel cooparation.

RuwthntthaMoIhrhmtthlmumﬁ
mﬂmufﬂlpnunh]ﬂ!hmﬂn;mﬁnfﬂruimrhmiud
after the sxpirstion of the preseont IGY support. It 18 recommended,
m,mt;mhmdmnmrmtmﬂmmtmm
replace or supplement the prassnt Muitraok statioms. Tt 1s belisved
that & perpmnact radio treoking systimm shonld te cammbls of recsiving
sigoals st highsr fragosnciss aod from arger mmbera of satellites,
ihoold probebly offar greatar soguler coveraps, ood may require s
A1ffevett gacgraphioel plan. Hpsedsl attamticn nesds €0 ba given
to the recaphiom of migmals of bromder bandwidth to take care of
Tature satellites shizh way bave a relatlvely largs gpeausléy of
information to tranmeit teok to esrbh,

HHJ.;I.':t- Commrnicetiom

Cartaln projeets w111 requdre real-time scmputatlon af ‘orbits
aod coumemication of the data to other groood statisrne st lsrge
corth distacces. A capability for commumication with the eatellite
samnntielly-all the time sny aleo be deairable, perflcularly for
maonsd £1lghts. Tt appears, howsway, that such a aitusticn mmy oot
he pogpletely feasibis, aithar tachmically or ecomomleally, im the
naar futurs, acl therefore the commpicatisn ayzten whick cag be
Trovldald may prove o be obe of the lciting facters in the dssign
of the sxparizant. Eard wira, which ia comsidsrad to be ths only
curryatly avalliable commmicaticn syrienm viose rellsbhility spproachss
163 paroent, extends ouly frow Hewaii tc Italy Uy comsereisl cabla. |
All Tadis mystams of dubovantisl Tange axs less reliabls, excemt for
lipe~cf-sight’ operatioms suck as =cesmoiestion lltellzl.tli might
Frovida, JPince oacy agencies sre coocerped ¥ith thls matter, and
many important design decisiows wnst b talen Yo yield tha anst
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senaTally weeiul antellite comminications relsy aygtem, MAAGA should
take the initistirs in ccordiveting the variocs reguiremscts apd
enttling on n praferrad syatem nt the sarliest possible dota.
Furthernore, projects regquiring real-tizme commpication should
forsulats & mthar coaplste comunications plan early 1o the
project-plamnicg stage .

Racovery

Toa requirsmeuts for recovery of imstrumsnted wod pADERd
gatelliten fron orbital £1ight poss probisms iovolving aquipwevt,
commoioation, apd operation which mre of vary great magnituda, The
caonpe ganawrer dovicg both bthe laonch and the reaccyery phases will

require recovery capsbility over largy aress of the Atlantic Ocean,
the Pacifio Ooman, nod possibly the United Bhatex Zoos of the In‘l:ar!.ﬂr

It aypears tha% = coordinmtzd mt:r.nul effort in Tegrired to
cope wlth this problem.

It 1n Tecomnended, therefors, that NASA antabllsh a working
ECOUp ou retGwary systems wolch will woowarirs the axparicocs
chiained to date, Will A=five the problems to be eclved, and proposs
cperaticnat techwiqoes mod equipmewt which ahould be davaloped.

" Coe posafhlas solntico woald be for the Atlanbic, Facific, mud
White Bards Mizrile Banges to axtabligh coordipated operaticoal groups
Tor thess ithree arann, wking mrtimoe uses of scisting orgenlsstion
end facilitisg, for all ut:'r.nml space programs teguiring recoreETy

tachoiguen .
Epace Burvelllaues Froblaoa

Tt ig wot comaldarwl necessary for NABL to gat up the ground
equlimant apd Lo waintain coryvent epheseridnn of all pacaive
ootalliten; slthoogh, of ccurse, ephamerides will be reguired for
a1l satellitas doring tha course of their sxperimpscts eod for ell
matallitss intended for Teccvary.

It is considered important that some )dnl of contreol e applied
to limlt the Lifs of aoy satallibs redio tranewitizr to & ressovahis
depation of experimsnt, 1 ord=t to prevent slntterivg up wesful
arts of ths radio spectrmn. Bowever, 1o noo-military oeed i
anticliwind, st thig time, for & "vacmm cloamT” to remcve frow
orbit the satsllites that hawve sutlivad thelr na=folosgs.
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Types, of and uses for poc-satelllita probes and iostrumenotad
patallites have alrsady besno cowmsuisd mpon. Maooed aatellltes,
howswar, most bé oxpabls of safaly ro-entering the sarth's atzosphars
and being reccverad, As a result of study of & cober of sngpektsd
sotellits vahicies for mammed flight, it 13 ecnclnded that:

i. The ballistdc (pars drag) typs wehicla san probably be
Put In cperation soonast hecmise:

a. The bocater problec 1s simplast by virtos of the
lov wedpht ofF this satallits wahicls.

b, Thw sarcdyosmic heatinog problew 1o wwll coderetood.

e. The davalopwent of the vahicle appsars to be
ptralght-Torwesd,

2, The high-drmg, high-1i# vebicle study should be carried oo
sopenyrant]ly baceuaer

B. The ebility to otesr &roing re-seotry sases the
reoovary probles, since it reducea the acenracy regquired
of -t yetrogreds yockat timing aod iwpiilas, and allows
the vehicle to be flown to or paar the groond or men
reccvery etabicos.

k. Tha denger of excesnive accld=gtel decelesrstions
due fp slfunatico in either the boost phasa or re-sotry
Plaae o I:_Flgh‘h ip greatly diminiebed,

3. Tha Jou-drag, high-1ift vehiple looks 1less attractive for
applicaiion to oaooed spebe Liight for the near fotore. The nd-
vantapes of mebter rangy contypl aznd grester maneuversbillty after
ra-antyy may saventnally make thia vehicle more desirable.

Prophlaioe

There has been surh dlasassion of the zelative merits of
developlng & largetr boostar eougime or of clustering sealler ooex.
Bath of thess davalopwants ara raguired.




Monographs in Aerospace History #10

14

Schadula studiss clearly Indicata that = booster of ooe willlan
pounds throst or more coidld be available aboot thres yosrd asarlisr
1F it vere based o thw clustaring of existing rovket angines. Thim
would leadl to a fourth gamaraticon of wpese vehiclas {with Vangoard-
Juplter C belng tha first; INBMLoGoted space wehicles balog tha
gedond; ICEM-boosted vehiclas the third geoeration.) FProgrdas in
tha rocket engice Tield offers 4 high degree af confidence that a
multiple-barrel booatar of ooa to one and a4 eld uillion pounds
total thrupt oomld be ready for Ilight test Iz two to three youre.
Fif+th-pameration boonters boscd on the goe milllion poucds-plus
thrugt, single-barrel stgine (vhather using ome such engins or savezel}
would offer orbital payloads up to 100,000 pounde, And would be
avallable three yeurs latsr.

It 1s stromgly recommendsd that & Atndy be mads to wooesz thae
afvisability of develcoplog recovayabla first-stage boostatrs. EacovaTy
tachodgnes sbhowld be optiwizad from s sywiess podat of view.

Btroog repearch offort oo oovel proyulsion gystsss for wacuam
cperaticms 18.nrgad, and developoent of high-aergy-Fropellant
systawa for upper stages should receive full support.

Yehiclen for Zarly Experimeuts

To the preseding section severnl geoerations of space vehicls
hoostays eye ldsctified in geoeral tearmm. The firet geosratisn,
nlrendy ic being, I8 cegehls of puiting iote orbit paylosds aof
sprroximtely 30 pouunds, Soch a vehicle woablan the oomervatlom of
a relativmly swal] muebsr of spoce suriromeental Tactors, or the
contuct of siwpls experiments In the space eoviroowvt. The second
gamaration, with payloed capabilities mp to roughly 300 pounds,
coobles more gophisticatad or larger mmbers of sxperimento ool
euviroopental chssrvatioos. The thivd-gameration vehilclee should
maka possible paylosds of 3,000 pomis or more. Heavy or tolky
cbaerviog Lostruments with provision for long-tims sttitude eontrol
and data transmiszicn can be carrisd, apd minioal seuved, speacs Flights
sbhoald be possible.

Io wach of thassa gaoeratioms o pogbar of boosters and upper
stuges are eltber avallable or wodsr dsvelopesub. Fropar com-
bloatione of thess ehoul? wake posaible & wils spectrum of paylioads
anl parformances. Forthsrmore, 1t is 10oly thet sarly geoeraticn
rehiclen vill cootimae to be used even after 1latey gemaratico vehloles
are grallabls. Twsrafors the NASA shonld weks a thorough atody of
the capabilitian of sorlwting stapgea to datareice vhether thars are soy
aserions gape Ino the spectrum, and to salact partiimlsr coobloationds
for further developweant and uss io it sarly experizants. Witk
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propeyly salsctive affort going ioto the serly geoeratlicom, » Bore
vigoroum dervelopwent progrem for later generstious af btocatars and
vahiclad shonld b poarikle.

COR LIS YON

Saisptifis sivances of the broadest Import osn resalt from
subetantially isproved wslerstanding of cosxle Processes and thedir
inflnance wpon the woriromasnt, aod therefors tha inbavitants, of the
sarth. The soguisition of wuch wndsrstapiicg dspends critically upom
the eatablistwment of cheervatlivnal vactage points outside the Inewlstirm
of the earth's atmosphere. The discussioes and suggestions regarding
Tasaarch policies, procadires and progred Prawssatsd in this report
ars intended to farthar tbhe ragdd and efficisti davelopmeunt of the
requisite space Flight capabil{ties. 'All of these suggestlons
1telnds yacomsodntions, sithar stated or ioplicit, for coopsration
or cloas cogrdimtico with relstsd wvork by other ¢ivil and mllitarr
agencian. More deteiled discusrioos and progres reccosswndsatioma in
parbicninr Fislix are trastsd by the Working Groop reports.
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APFIHTLY

The Epecial Committss on Bpace Technolopy was setablishrd aarly
ip 1658 tc advise the BACA regardieg the devalopment of Its apace
repsareh asotivitisx, The Ficrst seaticg wae beld in the EACA
Beadquarters oo February 13, 1958, with all wembers atteoding. The

epbeTE

Ir. B. (Quyfcrd Btever, {(hairpun Dr. Wltoco U, Cloossr

Colooel Norman €. Appold Profassor Dala R, Corsom

Mr,. Abrahar Bywit Mr. J. B. lampusy

Dr. Waroher wom Braum My. B. E. Rcffsmn

Dr. Bagh L. Dryi=n Dr. W. Bacdalph Iovelmes, II
Mr. Robert BE. (Mlruth Dr. ¥. B. Plekaving

Mr, H. Jullan Allen Iv. Louia N. Ridanour

Mr. Aba Bllverstain Dr. J. A, Yan Allso

]h'; E. F. M " &- {.'-'I.‘I."l 3. Pﬂm’ E.’:ntﬂﬂ'

The firast task undartaken by the-Commdttea wag the davealopoent
of & balapesd, mationai civil space ressarch progeam. To cbiaiw tha
broad backzround in ppace sciapdd aod technlopy regoived for sush o

yroject, » twwher of ad hoe Working Goovps vers appoimied ts consider
particular ln_wntl of apaoe research, Theso groops vere mads up of
individvals of recoguizad ahility and sxpariszoce wod ware headsd by
meobats ol the Comelttes. This report was Jrepared in the 1ight of
the advicn of thess Working Groupe and tha NACA Commdttessconsdlneradt,
¥loalle, and Spacecraflt Aerodyoamdes, Coostruction, sod Propulyilon. '

The ﬂurliﬂg Orovpe mod thalr coxpasision:
l. HWorking Group oo Space HeseaTch ObJjectives

Dr. J.A. Var Allen, Chatrman Mr. Robart P. Eavilsnd
Frofsuvcr Dals R. Cormon Ir. J. Bi Flarce

Colooal Nermman ©, Appold Frofassor Iguan Spityer, Jr.
Mr, HRobart Coroog Mr. E. O. Penrmon, Secratary

2, vVorking {(oup oo Yehicnlar Frogram

Ir. Wervlwer von Bravo, Chaizemn De. Xeafft A. Ehricks

Mr. 3. X. Boffoan MNr. M, ¥. Hoter

Colenel Formmen C. Appold Mz, €. C. Rozs

¥r. Ahrdhem Eyatch Iv. Homer J. Stéesmrt

Dr. Lonis H. Ridazcur Mr. Ceorge B. Tricble, Jr.

Mr, Abe Bilverstein Mr. Williew H. Woodward, Gecretary
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Appendix - 2

3. Working Group on Re-Entry
Dr. Milton U. Clauser, Chairman Mr. Harlowe J. Longfelder
Mr. H. Julian Allen Dr. J. C. McDenald —
Mr. Mac C. Adams Professor 8. A. Schaaf
Dr. Alfred J. Eggers, Jr. Colon+l John P. Stapp
Mr. Maxime A. Faget Mr. R. Fabilan Goranson, Secretary
Dr. A. H. Flax Mr. Harvey H. Brown, Secretary

Professor Lester Lees

L. Working Group on Renge, Launch, and Tracking Facilities

Mr. J. R. Dempsey, Chairman Commander Robert F. Freitag

Mr. Robert R. Gilruth Professor J. Allen Hynek

Colonel Paul T. Cooper Mr. John T. Mengel

Mr. L. G. deBey Mr. Grayson Merrill

Mr. Carl E. Duckett Mr. Carl B. Palmer; Secretary
5. Working Group on Instrumentation

Dr. W. H. Pickering, Chairman Dr. Albert C. Hall

Dr. Louis N. Ridenour ¥r. Eberhardt Rechtin

Dr. H. W. Bode Hr. Williasm T. Russell

Mr. Robert W. PBuchheim Dr. Robert C. Sesmans, Jr.

Mr. Harry J. Goett ¥r. Bernard Msggin, Secretary
6. Working Group on Spsce Burveillance

Dr. H. W. Bod2, Chsirman Mr. X. G. Macleish

Dr. ¥W. H. Pickering Mr. Wililex B. McLean

Mr. Wilbur B. Davenport, Jr. ¥x. Alan H. Shapley

Mr. W. B. Hebenstreit Dr. Fred L. Whipple

Mr. Richard 8. Leghorn ¥r. Carl B. Palmer, Secretary
7. Working Group on Human Fastors and Training

Pr. Y. Randolph Loveisce, II, Colonel Bdward B. Giller

Chairman Dr. James D. Hardy
Mr. A. Scott Creoasfield Hr. Wright Hsskell Langham
Mr. Hubert M. Drake Dr. Uirick €. Luft

Brig. CGeneral Donsid D. Fliekinger Mr. Boyd §. Myers, II, Secretary




