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In mArv respects, the rocket capital of the United States 1e White Sande 

Proving Ground , Hev Mexico. Here, In the 4o-Dlile vide baa1n between the San Andree 

end Sacrnmento Mountalna, rocket vehicles designed and built 1n videlJ" d.1tterent 

parts at the country are tested. end fIred. This 18 vhere the Viking established 
• 

a record altitude tor single-etas., rockete at 136 cdIe., and vhere tho tva-etage 

Bumper Wao 8aoend&d 250 mlUII, the hlghoat altitude reached b,. a ID!ln-tIIlde vehicle . 

There Ie a saying among ths rocket technioians who lDOet ard d1acu88 their wor k at 

\lblte Sands--a phrase \lh1ch goes like this, ''You have either Just had trouble, or 

you are nov haTing trouble, or you are about to have trouble . " A fev successful 

flights have received wide publicity; the public seldom learns about the many 

rockets whi ch do not tul.fiU pr edictiOns . Nor i8 it explained that great Odds were 
• 

overcome to produce a record f11ght--4 fl1ght that vould have been nullified by the 

f a ilure of OM oomponent in several thouaand. In a rocket--everyth1ng must work. 

It 18 because I baTe spent much of the last six years at White Sends that I have 

euch a ~ovn-to-earth attitude toward space traTel . 

Wh:;r 1s it so d1Nicult to go much higher than we bave been? It 18 because 

the ensineers hove calJ8bt up wi th ths scient1ste. It 1s because they bive almost 

e~U8ted. our store of basic knowledge. The time lag bet"'een the discover]' of e. 
• 

De'" material, technique or principle and its utilIzation has become Increaslng~ 

short. The public has come to 6.J:pect a constant nov of products each rore vonder

f'ul than 1 to predecessor. But the engineer ",ho has d.ra\Jn the ingredients fro 
_-,-c..:::.c..:c:.:...~=:...:=_-=:.-===. __ _ 

cupboard of basic research nov finds that the cupb08.rd 10 bare . He must walt fo r 
~~ -- - . _.- - -- --- .-~.--

new Ingred..1ente. 

(more) 

• Lecture to be gIven at the Second Sympoalum on Spo.ce Travel at the RaJden 
PlanetarlUD1., American MuaeUlD. of Natural H1storr, October 13, 1952 • 

• 

• 

I 

• 
I 

I 

• 







• 

• , 

• 

• 

• 

• 
• 

• 

• • 
\ 

• 
• 

ecmaQ-uctioa. The D:let Important feature ot • tl1aht to len tMn ~O 11111 .. 8 h tlBt 

the duration ot flight ..,111 be brtet--a mttor ot eeYensl m.1nute,. For th11 roelon, 

the d.1.tneult prob lo ... that vould b. 1tm:IlTed. 1n fUght. to h1eb!r altitudes 

Vill be 19oored "'hen the altitude l1a1t h onl.7 ,a 1II.1l.e •• Theile problems include 

tbe e1't'ee'tll on the nh1ele .M lte p6Uecser ot coamJo antS IIOlar radiatIon, meteol 

oollidOM eM rae fall In II ftCwa.. BecaWl8 the rl1gbt time 18 10 ebort, It vill 

not be cecetlllllr1 to 1IB.ke elaborate proThlon tor the neceult.101 ot lits toad, 

laportant problem. in thie %'(I6ion 18 OM at rellab1l1t,'. 

!be rel1abllltJ ot the Teb.1cle lIalIIt be vetgh! against the :an', ebl!l.oco tor 8\1r-

T1nJ.. 'l'h1a concept ot rellablllt;r lIIWIt enter into t.he de.tan or eTery eocpouent, 

i'%"Obebll1~ ot ret\lrn1ng a :,nn eatol;r 99 tlcle. out of' 100 18 a Tel'f aJeh IImUer 

IIU:Iber then tt.e probabill~ of' III ea.ta return 1 tise in 100. For the rog1on ~tve," 

15 e nd 50 ::ilea, t .... n, the l::::qJOrt3nt q,ueet1on to be SnII"Wed 18 DO t whether & 

""'0 sli rocket cen roach t!1e ro;a,u1rod altltud.a, but vbet.bor the so , I!I!!!D ceD -.ke 

tva tJ1gbta. 

r aco,&l"J' at 1.r.Atru=ecta be.Te cot been lucceoltU.l.. Depen.i.1.ns UJIC)D tho altitude to 

be !"(IIIchnl, the accol.!ln.t1oc.a ccul.:1 be bel'0Dd m' 4n tolorance 11n'ta am nhlcle 

rockDt., vhich rec.ch04 an &It.lt"~ at l36 mtJea, cou.l4 MTf) carrIed a O'l.n, but. DO ODe 

their ettacw on Urtr.g cella. Tho p:rcbablUt;J ot meteo! colliaioM 1'118 been eaU-

ca.l ettocta on a bll .... en belns ot a prolonsM vel&htleae .tato. It tho tUght tina 

epace .hlp., elabora te eq,u.1pnGnt wlll be reqlilre4 to p!o'l~ t.be h", 40 bo1118 with 

the Mceedt.1e e of Ute. A. contlllUO\U1 pover .curee v1l1 be need.,.,. tar the oporeUon 

or euch equipr.oot . SSnce tho night IIft.J' tmpoe. ton-trio ~.ical " nd p8)"Choloe1cal 
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atrain.a on the paaaenser, it Ie 8%;pOoted that all equ.1p!1Or'lt D&C08Mr;y to power am • 

8Il1de the ,.ehiole, to pr~:hldG the neceult1ee ot lUe, and to en&ure the p&s8ell8er 'e 

&&fe nturnhviU have to be &ut.ozretio in operation. P'ee.a1blllt,' viU bave to be 

shown tor enrt one or theee machlneeulll!l.chinea 'lihi ch vt.ll have to pert~ II diver

slt7 or t'unotlC08 nth guat prec1elon. A tre.r:eadou.s amount of investigatIon, 

:lMl"Ul"eIIIeIlt and teet v1ll baTe to be conducted before one CAD 15.88888 the lmST" tme 

or 1:partAnce ot moat ot the preble! invohed. The d.1lcWl81on t or altitude fJ 

aboTe '" ailee lead.e to the inevitable oOllOl\UJ;lcm. that, at the present time, ve 

cannot eTen 8at1l:rate the feaalbWtJ ot bu.1ltl.lns a 8ucce8sfu.l mnne4 rocket, 

beoauae of insul'noiGnt 1.nt'OllObtiOQ. 

ot apaoe traTeH We c",n do ",'obhYe neD discover the ingredients tor :ruture 

ment paver planta, .nd our progress in recent J'ee.r8 has been slov. An:1cme who 

een ope.rate " rev:lachine t<v-1s 0"0 bu.1.1d a rocket :IOtar and r-e\:e it vork. It 111 

But DO ODe r'II ]], mxl. ... raf:e.nd. the thooti ot cocbwltion in 8. roeket eDtor. 'l'hh 1a 

At<r1c eaergr bu been oDrlsloned a . an "J1!!C')tJt l1 -1 t.len power source tor 

the p:rop!.ll.slon o t a rocket. The appllcat:1on 1a 1:=portant, but Ha 1'$.lue baa been 

to eu'I"7 a vorlc1ns tlu.1d. This fluid CIIn hi!.,. lover m1om1] u ve1.ght. then t.he 61-

baust SMe8 at a e hen1cal Coebuat:1C11l and be.re1n lie. the lII!1jar gs.1n to be ach1eTed 

t'n .... the use ot a nuclear pcT~ plant. The prat.ect.1oc ot lnatr.ment.8 .00 re:Pt!ll+b J 

88I!1nat tl,a-g1.ng r-41aUon 18 an obstacl.e to be o~. Deeplte t.heee d.1N'1-

• 

• 

, 

, 

, 

I 

• 



• 

f- - • 

Pag. 6 

Band in b..'.nI1 '11 t.b. rooket pover salOl ,""nt O~ lll"OSntOl In the t!eM ot 

eleotron1c.. The MTisat10n ot a lpaoe ahlp, OOttrl! !n1ootlon between the oblp and 

earth, and auUun!lt.1o oontrol ot tho QOi'ij,lu oquipmont ne08eGtlJ7 tor humrm ourvlval 

In outer .plo.· .... U POle tr&Q,ndO\l.l problema tor tho electronio .olentlot. 

I vlU not at~"Wt to l1lt or 048811')' the trnn1 InToetlgatlone thnt evolve 

h"-' our d,.ire to Itend a. hm",o being into outer OpoOOnrellMrOb th!s.t tollll Into 

the oate£0r7 or hU"'n ena1nnr1ng. MM\1 ot the probloIM and a te" or the o.n.BVe:'G 

haTe been ablr pre.entod bl Dr .. BAber. This t;,nJe of reaoarch can proceed, In ~e : 

cal,t proceed oonou.rrentlT ,tilth 'Yehlol. dovllopmont if' VG contomplo.te hwmn tnvol 

1.D. outer 1...,.0.. Hare1.D. 1100 m.t\T )"ea.rtI of reoOtlroh tor the blo!oe1ot, pb,,ye101og1u1. 

"ad peJ'cbo1061et . \lben asked what (1elda of aol.ntitio ondeavor o..re embraced by 

t.be wbJeot or apace tra.nl, a co-vorkar of t:1no repltod, "It vauld be ece1er to 

• arq t1e14 of 801onco t.bIlt could b. ,l1m1M tod catesorlcal.l.y . 

laboratorlea tor IJpIlce-tl1ght re'&arCh. The1 are, 'edeed, the prcdeceuoro or 

'l'hua tar, reuaroh oontributing to flpclCa trc.nl boe boon accomp1.1ahed as It. 

b1-p:roduot ot oth&r projGot.C!lhlArsol1 m.111t..al7. A bettor roeicDt motor Ie It. better 

rocket :JM)tor--\lhoth.er It 18 lnt.ecdDd tor a suJdO!'\ Nullo or a O('luMt~ rooket. 

Coo't'llraelJ, JIIl1\1 lnnst1.go.t1 on.a \lhich further opo.cI) t.rGve.l Jo,ayet boon au p ..... wte4 be 

C8uaO the1 alDo contribute to our mtloM1 defoMe. The t.1mo h",n COM, I bolleT'O, 

tor eo'e'eono or eone gxoup to anue eloarlJ tho problOli'oS lnTOlv"'l\ In sp!!.co fllght 

Such & group aboul4 conatet or able an1 reep. ted rcprceontatiTOs (Of goyo.m.Ntnt , 

sclOMe, arw1 Induatr7 aDd could \leU be apanoOl"Od b1 the lfatiot'l'lo l So lor.ce 

I vould COIQiOod to the grou:p the toUov1ns proooduro: 
• 

(1) 'Lbe1 ahou )d QU a thorough etudJ of u1at1ns kno\lu.ds'e . on 

spaDe tllght and then prepclre a l1at ot t b. pt'Ob1oma \lhi oh 

muet be eo1Ted before it eon ba aohleYctd. Suoh a liRt \1111 

bet llbll6th1 aod tar !'loa CODqllete. 

(2) Tbe.1 ohould Oetleot tlOli. ~ Uat tho". lll"VblNM whl oh oft n 
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Milton W. Rossn - Biography , 

Mil ton W. Rosen vas born On July 25', 1915. Be vas BI aaua ted with the degree of 
IlS (EE) from the University of Pennsylvania 1n 1937 and did graduate work at the 
Univeraity of Pittsburg in 1937 and in the Cal1fornia Institute of TechnolD8Y in 
1946. 

Experience: Graduate Student Engirieer, Westinghouse Electric &, Menufacturlng Co., 
1937-38; Staff Member, Nnval Research laboratory, 1940 to present. Developed 
radar oncl radio-cor.trol systeme for guided miesilee. In 1945, propoeed Rnd 
assisted in organizing a Branch to 1nvestigate tho upper atmosphere with sounding 
rockets. Since 1947--Bcientif1c Officer 1n charge of dovelopment of the Viking 
high-altitudo rocket. Author of nurnorous reports on Viking and guided missiles, 
V1ce-President W.sh1ngton-B"lt1more Chapter, American Rocket Society. 
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