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A m  Participaticrt. in  the National Sate l l i te  

and Space Proqrm. 

BY 

Erkls t S t U ~ c r r i .  

A m y  Ball is t ic :  riissilc Agency 

9 June 1959 

Semi-Annual ARS Meeting 

:.>en t h e  iL~ecrican Rocltet Socicty met f o r  the celebration of i t s  

25th mni.versary i n  1955, the exploration of spacc by rocket-pwdcred 

vehicles was l i t t l e  more ti,= the d r e m  and the prophecy of a  few. 

'lilrii c.liVrc? tlic f,tltci'ul 4th of October 1957 lijj t i1 tire Lrir3t li:t111chin:: of  

an  a r t i f i c i a l  ea r th  sa te l l i t e .  t l l ~ o u t  h i t h i n  hours, i t  became s t r i k ing ly  

evident that t i l e  step i n t o  space means far more than a sc ient i f ic  drem;  

ci:curity, of ariy great nation t h a t  desires t o  retain i t s  place song 

the other na t ions .  

'I":le cvoLution of spacc activities i n  oar courtry which foUotred 

tile Sputnik l w c h i n g  i s  proba5ly without a simiizr precedent i n  history.  

>,. ->l , ,c tor ,  - - ". m !?-search Projects  Laboratory 
DevePo:~ent Q c r ~ t i o n s  Division 

ap'j /z- 00 LL).5' copies 



Two grea t  nat ional  space agencies have been created since. Each of the  

.three services prcaotes vigorous space ;wogrms, the Departracnt of 

Defense takes a very active pnrt, and the N a t i o d  ~ c i e n c =  Lzotmdaefoa 

establishes and cupport3 Space projects.  No less  than 51 s a t e U t e s  

and space probes,to be launched before the end of 1961, mm announced 

rccently by the National Aeronautics =d Space Adiiiinistration. Powerful 

three  and four stage c a ~ i e r  vehicles, based on A t l a s  and Titan, are in 

the  m d u n g ,  projects  were f i l i t i a ted  last year which will provide 

boosters of one and one half  mill ion pounds, and a clustered booster  

of 6 n i l l i o n  pounds may powcr nxancd lunar  exploration vehiclcs within 

less than t en  years. 

\ h a t  i s  the  ro l e  of the  United S ta tes  Army i n  this ;impressive 

array of nat ional  space a c t i v i t i e s ?  Let US f irst  look back t o  the  

ea r ly  begi&nga. Shortly a f t e r  thc  war, a a-=be:- of cagtured V-2 

c \ i s s i l cs  were s h i n e d  t o  White S a d s  and 1aunc;ied by a l i t t l e  grzm?. 

This project ,  under the cornand and the personal care of General Toftoy, 

served a d u d  purpose: i t  gave the troops an o2portunit-y t o  acquire sono 

f 4 U r i t y  with guided missi les,  a d  it provided a ~ e l o u s  t o o l  t o  

the s c i e n t i s t s  who wished t o  do  research work i n  the hidlest layer8 of 

the earth 's  atnosphere. Even though they were a nodest beginning, the 

\cr"nitc Sands launchings sparked off  a s c i e n t i f i c  program of the  f i r s t  

order. Tl~e High Alt i tude Research Bmel has flourished ever since;  it 

m,prperienccd a high boom d u r i w  the ICY, and i t  continues t o  reap ip r i c h  

harvest  f r a  the  s c i e n t i f i c  s a t e l l i t e  and space probe pro jec t s  which are 

now under t h e  sponsorship of USA. Eost of those who contribute now t o  

the escplorstion of the  g r ea t  r ad ia t ion  be l t s ,  t o  tho analysis of. ao1a.r 



raGizt ion,  t o  r 3 t e o r i . t ~  detection, t o  the ~cnsurement of a ~ ~ o s p h e r i c  

d: i r ~ i t y ,  mn*,nczic f i e ld s ,  i on  c~arrcnts, wave propaf:ation, arrd cocnic 

A ~ ~ ~ . t i c i c n ,  are 019 vetcrzqs f ro2  the sky-storxia.i; days in \YGlitc Smda 

b.:cIc in 194% and 19.17. A two-stqe coabinntioa of a V-2 &?d a. 'Jac 

C c , ~ o r a l  reached a record a l t i t ude  of 250 miles i n  1943. i.L;uv of t h e  

d . i t ~  ~ 7 1  tile n y p r  al103phcrc, a;<! a l s o  s.my of d ~ c  rr,cn:;urin: nzd tele- 

r~ : tc r izg  techn.iqxes dlich are in use today, are a d i r e c t  outgrowth of 

thc Lr-2 p r o j e c t  i n  LkTxitc S d s .  

In 3.950, while t h e  Korean War was razing, the  Army wa3 assigned the  

tizveloy- :st of a 200 mile bdlistic ~i33ile, L.5e I9 i~d~to=e.  D ~ s i ~ a ,  

c2:velo~ .:-nt, md pilot production \G.LS doze at t h e  Rzdertonc ~\ssenal  i n  

i c  Xzc R,-dstonc wouPd not Es tcmed a very m d e m  nisoile 

t c h y  because it had t o  be designed f o r  onc o f  the ear ly  versions of an 

atc.Ge u,arhcad 3,:lich weif;hcd a s  mch as 640 fbs ;  homver, it has 

acc;:iircd by now a v e r y  iCT1)ressive P C C O ~  of r e l i a b i l i t y  rsr.d accuracy. 

Xi1 1354, the I!uxif,~Vi?J.e tern ,  tozc ther  with nazabers of t l - c  :?avd. Office 

of Rcsccsrcfl, presented a gropwiL t o  launch a srrrdl. satellite with a 

Rcdstonc cl isci le ccabincd 16th 3 u p p r  staces of  so l id  Lo!ci rockets. 

Later on, when the Navy withdrew its mpaort  f r o s  the project ,  t;?e Amy 

tc;~r,cd u? w%th the J e t  Wlopdsio;? Laboratory. 'iie Loki rockets were 

r q l a c e d  by sc ,ded-dm Sergeants, and t i le lannchiwl: of a satellite 

l a t e  i n  1956 appeared fccmible. I n  the t ~ c  ILLZ",~~, t h e  !;'avid Rcxs.rch 

LnSomtory ha3 prc;tarcd another s a t e a t e  progosd,  ~ S i c ' n  wa3 subsc- 
b 

qicntkgr accepted a "Project V a q u a r d n  by a nst iosd s z t e l l i t c  coxnittee. 

hrou:;tl tnnt t i r e ,  "the Pimy v33 directed to work out plm3 for a 11500 



Jupiter .  One of the nos t  s ign i f ican t  differences between 200 &lo and 

1500 n i l c  miss i les  i o  the  high heat  i n f l ux  into the  nose cone of bhe 

IR3I duri:-4 re-entry. Since there  was no posa ib iuty  t o  rtu* the 

behavior of re-entoring IRE4 nose cone3 by o imlae ion  on the g;romd, 

Plro A1+.1iy tc.t:.r, d1-i ell i ?, the ~ a r = , n t  ir;le 11r:d dovelo]jcd l n t o  tlic k;:;y IIahlis~Lc 

PLssiie k e n c y  under the  cornand of Major General N e d d a ,  decided t o  

use the ccaponents wLic!l had been propared f o r  a satcllita veldcla for 

re-entry t e s t s  of Iml nose cones of reduced scale. TPle f irat  flight 

of a three-stage b a l l i s t i c  missi le,  consist ing of a Redstone a d  2 l i v e  

u2per s c q e a ,  took place in Scptozber 1956; it covered 3006) cd.I.63, %a 

f i rs t  succcsaful recovery t e s t ,  which groved at the s m s  t icc  the 

s o - m b c s s  of the f iberg lass  abla t ion nono cone design of the  Amy 

D d i s t i c  X i s s i l e  Agency, was a l so  flcsin with a Rcdscono and t w n  upaor 

s o l i d  propellant  stages. Most g ra t i fp ing ly  t o  the Amy-JPL t e a ,  th ia  

nose cona wsls exhibited by President Eiscnhowcr i n  a notionwLde amounce- 

ment from his of f i ce  on 7 Novai?ber 1957. 

A few days d e e r  the  seccnd Sputnik had been p u t  in orb i t ,  the Phrrrgr 

B a l l i s t i c  Kiaoi le  '~ency wad directed t o  launch .w Ins txwcnt td  satallits 

as soon as possible. ELF earlier burk on a satallita project ,  u d  p x t -  

icularly  'the r e - e n t i  t e s t s  w 2 t h  d t i s t q a  vehicleg, proved extrc=oly 

vjluablo iu a bas i s  f o r  this rmeh crash p r o g r a ,  Again, tho A r q  joined 

wi* JPL. Dr. V a n  m e n  from the  S t a t e  Vnj.varclty of 20- provided the 

cosrdc ray ino tmien ta t ion ,  the Naval Ke~oarch Lc?borato.y and JPE 

3up21Led t ransn i tzc rs  f o r  w~cPirig an9 eelesaetry, and on 31 9muxi-y 1953, 

Explorer I began i t s  long journey around tha  earth. A s c c o d  suzcassfLl 

s a t e l l i t e  followed in Narch, and a thid one, E q l o r o r  17, i n  Jdy. 
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'Lie d i z c o v c r -  0;' tile Grea;; .Udiation Belts by the  Explorers has been 

described s o  oftei? t h a t  i t  i s  ccii'ilon icnow1ed.g~ by now. It may w e l l  prove 

to bc the  fixxst a d  nos t  suqr is i rqg discovary of the IGP. While the 

radiation counters of E q 8 o r c r  PV were operati%, a s e r i e s  of three  high- 

i d t i t u d e  ate: 5-c e:qPac~i@n~ iv-cse se t  off  i n  the  South Atlantic.  This 

pro jcc t ,  3 a tc r  pu3l ic ly  knoim as  '?Project Argus", was undertaken t o  

study t L e  P s r ~ ~ - t i x  r2~.3:.3tioa efzecta of atomic b d s  which explode a t  

i l i ~ h  aPtitrr2es. It \..-an cky.scted t h a t  electrons,  both from the in;itiiL 

blase ,ad frcx radiozctirc decay of the  f i s s i o n  f r a g e n t s ,  would be 

t r a p e d  bj the m 3 c t i c  f i e l d  of the cmth, and would o s c i l l a t e  between 

t h z  r ~ , - n c t i c  poles &or4 the f i e l d  Lioes on cork screw t r a j e c t o r i e s  f o r  

&.ys a d  even mo;l@"js. The: theory had been worked out by Chr i s to f i los  

m d  Banovsky, *and the ~ z a ~ ~ r e r ~ n t s ,  providing da t a  on the  d e n s i v  of 

t he  ztii"icic.2. e lectroa~ cloud, i t s  growth i n  thickness, i t s  ~prcadbg 

~-cI-.- -d t h z  e:.rth, i t s  U2eL.ciae, confimed i n  CS;T~PCC t he  theory. 

EVC~I tl:c~:;"n sa::y cf the  d e & . ~ l s  of rt possible a r t i f i c i a l  r ad ia t ion  b e l t  

. i h . :  3 C i  Z L Y:U~  * , i ,  t i l t  ,I~.::LI:s chj )cr j i~cnt  pfovcd V e t 7  helpful  fo r  the 

p r cd i c t i c s  of e lec t ron C e x i t i e s  t h a t  can be created c l r t i f i ca l ly  a t  

'E~I  iiltitxdcs, 2::d of t h e i r  possible e f f ec t s  on radio  and radar c-1m- 

ic.l'iic?:i on r:.l T E I .  h r:cs.t; i s  :l.tti on of  tlw Argus cxperiacnt is prcftcntly 

p1=:d a3 >art  of t r r ' 1 ~  \?~.U.GW Project .  Tne Axmy B a l l i s t i c  Missile k c n c y  

w i l l  2rc2abl.y participate i;a IiiUow ~5th a nmbcr  of v e r t i c a l  miss i l e  

Ir:;:r,chir! :.: iV:lici: c:rh;y dtz::ic devices, :-nil wi t31 inotnuncntcd s a t e l U t e s  

z t a s u r i r z  the r-" *,iatica ' e f f ec t s  of the  explosions. 

Ia B c c ~ ' i 3 e r  1s.r~~: y e s ,  thc iL=y-JPL-Van Allen team made its f i r s t  

attcx?t at tllc Xooil, w i t h  a Juno TI vehicle, consis t ing of a J u p i t e r  ns 





booster  and the m i e  up2er s t a ~ e s  $Izicn had been successfully used on 

the  Redscone f o r  tkc  re-entry t e s t s  and the Explorers. The flight 

f a i l e d  as a lua= pro5e, bu t  i t  2rovided rxce l len t  data  on radia t ion 

i nzcnz i t i c s  zs f,ar c ~ t  as 65003 rzilcs, and i t  proved t ha t  there are 

two C i s t i a c t  be l t s  ~f very ioteaze radiatictn. The second attempt i n  

Z.l~~-ch of blis y c x  was a sncccss. l l ~ e  15 1bs package, again providing 

excellent ~ a d i a t i o n  data,  passed the Fioon a t  a distance of about 40000 

miles a ~ ~ d  entered inzo s planetary o rb i t  around the sun. ~ v d  though 

oil:: thirJiirc todzjr 5s  f ~ L r l y  w e l l  adapted t o  large  figures and new con- 

cc?ts, it i s  still a s t r a z e  =d h o s t  e e r i e  thought that this l i t t l e  

g i ldsd coce, which bears the  f i n ~ e q r i n t s  of mrsny of us - and even of 

sc.7~ c51o arc here toztrjr ii-, this audience - w i l l  continue i t s  lonely 

j~a~l;lz;r 2;;a;;J the ew. f o r  z i l l i o r a  and n i l l i o n s  of years, probably es 

lcn; a: tlic so l=  rjstea s t q 3  together. 

~VIou t  5 d a y s  bcforc the I n u n c l ~ r g  of Pioneer I V ,  a l a rge  f l a r e  

i t  1 n a a '1%i 3 i:; pr03i)ably the reajon why thc i n t ens i t y  of 

t h e  sccond rad ia t ioz  b e l t  was found so m c h  greater  by Pioneer IV than 

by P i o ~ c e r  111. ';ne m,1~17 additional pcdcs i n  the i n t ens i t y  curve a t  

grzatcr  dis tmces are very l a t e l y  a l s o  a r e s u l t  of increased solar 

ac t i v i t y .  

Tcliardn ths end of l a s t  year, one of the  Jup i te r s  which wcrc pre- 

pared f o r  no;@ c o x  rccovcry carried,  i n  a s p e c i d  capsule, a l i v e  

~ q ~ i i r n ( ~ I ,  iz0~2c~y 2rovided by the Naval School of Aviation Medicine. All 

the body Zukzciions Pk'i~e bi~:bti~l l i~s  rate, ll~cart beat, cudiogran,  and 

tcrqczatures, \dxicli were tc leactercd back t o  the  ground, indicated t h a t  

the m;ir was i n  good shapo durinr t he  flight u n t i l  the  end when t rouble  
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i n  the  re-e try gear developed. Thls pa r t~cu l . a r  nose cone c ~ u l d  not be 

recovered, and the  l i t t l e  monkey found an ear ly  grave ir: the Atl.antic. 

A sccorxl no&q~-carSying Supites tock off s few days 4140. AP LC.- 

i c a  born Rheas no&cy had been provided by the  &my Surgeon General, 

a Scuth k : r i c m  Squi r re l  nodcey by the Navd  School af  Aviation Medicine 

i n  Pensazola. TZris time, recovery was a f u l l  success, not only f o r  the 

3io-aedical p ro jec t  planners, but par t i cu la r ly  f o r  t h e  tvo bravo space 

t r ave l l i ng  monkeys. Their faze sped quickly around the  globe, a d  they 

were read i ly  p rwoted  t o  the most enviable status of Army and N a y  VIP's. 

The s= J q i t e r  nose carr ied a scPcction of bicwnedicd and bio-physical 

s ~ e c j n e n  such as yeast ,  sea urcnin eggs, corn seeds, and hu~lzn blood. 

They had been prepared by umbers  of the Arqy Medical R c ~ c u c h  Laborat- 

a t  Ft .  dnox, Kentucky, of the  Amy B a l l i s t i c  Nisai le  Agcncy, and of the 

Flor ida  S ta te  Universiey a t  TiUahassce. Even though these qep-.;ccnta 

m y  not have a mch public appeal. as the monkeys, they will prove very 

valuable fo r  our m d e r s t a n d i q  of l i f e  functions i n  outer space. 

Y e 4  m y  have real ized so  far t h a t  the An;ry, i n  addi t ion t o  i t s  

dcve8oy.;;cnt of t a c t i c a l  i i idstones, Jupi ters ,  and Pershinga, y r s u e d  D 

very Livciy progrim of space exploration durizg the p a t  yecvu. k'hat 

are rthe plans f o r  the future? Right a t  t h i s  caacnt, the next sa t e l l i t e -  

lamchin;: Supitor, si2onsored by NASA, i s  being checlced out  i n  Patr ick f o r  

a t&-e-off l a t e r  t h i s  month. Again, the so l i d  p r o y e l l a t  upper s tages  

were provided by JPL. The ve!dcle will carry an 80 l b  s a t e l l i t e ,  

cquippcd with 30Pa.r batteries, and f i l l e d  with oora scientif ic  inatxu- 

zen t s t i oa  than any other U. S. s a t c u t e  ca r r ied  so far. Geiger counters 

and scintillation detectors,  pmpared by V a n  Allen, w i l l  record the 



inrcn:;ity, the e n s - 0 ,  and tile ~ a t u r c  of the co.quscillar r a d i a t i o n  fsucd 

st 230 t o  400 mile:: d t i t u d e .  ~?3 i o r i z a t i o n  chm??cr 7iU detect and 

a-,rlJ~zc t.,e:vj r?uclci i n  tihe co-;r?ic rcrGiotic2. It v2s dcsi,pcd by Dr. 

Grsctzin-;cr frcx tixc Pl,lstin Ca;i~azzy, but he w i l l .  not be able to see the 

L , ' C C C F ~ ~  of h i 3  WUF:C: D r .  Groetz i tycr  died a drew weeks 2-20; his uqeri-  

r. 2::: w i l l  be c o ~ d u c t e d  by his frieadr., Dr. PC--erm_Iiz a3=d Dr. Schwed. 

,..- 
iilo rcnoixncc: t-dssion of solar hydrozen, C O Z X O . ~ ~  I c n c ~ ~  as L j - i ?  - A 

A-:.i-istio:~ in the doep ultra-violet w i l l  be r,,ct-.surcd by rm i o n i z a t i o n  P 

~;;,:~-:'~)~r3r of h i 3 1  selectivity developed and built by Dr. F r i c d x a  frca 

tl c XCa.v2l Rc~eai-rh Laboratory. A s & l a  chc-lbcr, dczigncd to respond 

t o  : :?ch s::ortcr t:.=ve Iczzths, sriU d e t e c t  s o l a r  X-~ays. Both d c t c c t o r s  

\;.ill l i ~ ~ > z i t ~ l l : r  record r d i s t i o n s  ,:~n.ouzh pcri.od=, of inc*rezscd s o l a r  

fk.re ac t iv i ty .  A fourth cyeriscnmt, dcsi~ncd by D s ,  Sucxi frca t h e  

UrLvci"siri sf !,l-iscc;ssin, iu. ' iU s:xurc the vario-2s X-O-UZ~ of heat r a a -  

atioa tk:Lich ai-2 c->Stted by the s'dn a d  by the eci-Zh9 r c f l c c l ed  by t h e  

c.~r.t:r, .?~.,d bacIi~ca ttcrcd by the atnor;;ti-~crc. i:;;c;~lc2~c of these 

ci iffcrent  m c c n t s  of h e a t  will greatly help us  to understad t h e  ecergy 

L.rl.~ncz of illc ~ . U ? t ; l ~ 3  at::iospll~re, I L ~ o c J ~ c ~  CI;> :~~I : :Z~I~  \rill record t lt l ' l i? 

ir.:,,>c:~ of R C ~ C O T ~ ~ C S .  BI"c?.xc~ by D r .  ~ C G W  frc:n XASA, i t  c o n s i s t s  of 

n 9l10to cell. ,  c ~ v e r c d  by a this f o i l  of metal. :i;icn a ~ c t e o r i t c  picrccs 

foil, s . ; ~ X ~ t  w i l l  f,iLP u?on c;",: c e U ,  w';osc outpct cur rcn t  is then 

~ r - o ? o ~ t i c , ~ . d .  t o  t h e  s i z e  of t h e  c2teon-. I n  s?;iite ol" its s iqd i c i t y ,  

t i , i ;  i-;-.e,~::.-:~t rq,-c::iants 2x1 ;~ZL:G:~. iGeA intc.;rrator f o r  i.:c@cor iriii,?acts 

. b 4 ~ ~ 1  -. ~ ~ i i h L i ~ ? u ~ , , ~  ,,?s-- ..,.L3.,i~;1 ---- -.- of the ir,c;ta;itxxx.~s r e a i ~ u t .  S z i e X i t e  

tc: ?2-;.a1re3 wi l l  be rccordce frcx vai-ims p lzces  thc ~:ih m d  

within  t h e  iir~ti'pz~;:~t pac!.cqc. 'I".acr: s a " c U : c  rdU trc=rzmit three 





frecpencicst 20, 4Q, and 108 mcy; aside  frcm t h e i r  use f o r  t ra&ing and 

telemetry, these radio signals w i l l  be analyzed with regard t o  the  ion- 

ozphcric s t ruc ture  between s a t e l l i t e  a d  grrsuud. 

It i s  hoped t h a t  the  so la r  ba t t e r i e s  w i l l  keep the s a t e l l i t e  i n  

operstion f o r  a number of months, possibly a year. The excellent 

success of the  s o l a r  bat tery  on Vanguard I encourages u s  t o  fo s t e r  t h i a  

hope. 

AnotAer s a t e U t e  t o  be launched with a Jup i te r  booster i n  August 

w i l l  carry  a thin-walled mylar sphere of twelve foot  diameter. The 

spllerc, covered wit31 d u d m u n  and i n f l a t ed  i n  o rb i t ,  should be ea s i l y  

v i s i b l e  t o  the  unaided eye during dawn and duslc. Its main purpose w i l l  

be t o  support the  study of radio and rad= re f lec t ion  e f fec t s .  Besides, 

the very high drag-to-weight r a t i o  w i l l  make tkj.s sphere n sensi t ive  

t o o l  t o  measure atnos?heric dens i t i es  a t  high a l t i tudes .  The sphere has 

been devzlopcd by OtSulIivaa, Prom M A .  

Late this year, a small s a t e l l i t e  w i l l  be launched i n t o  an e l u p t i -  

cail o r b i t  which reaches out t o  about 60000 Kn. Equipped with Geiger 

counters by the  Van &Pen group and with so l a r  cells f o r  long-timc 

operation, this s a t e l l i t e  w i l l  record vnrintions i n  the i n t e n s i t i e s  and 

the nagnitudes of the radia t ion be l t s .  

Three nore s a t e l l i t e s ,  boosted by Jup i te r  missi les,  are scheduled 

fc'r* 13bl). T l ~ o  first ,  t o  bc cty~ippcd by tlic AIXW Dalli~rtP~; Nissile Agency, 

wiU t ransn i t  sir. &iffaren:, but phase-related frequencies f o r  ionosphelCc 

s tudies .  'X'he second, instrumented by NASA, w i l l  measure ion  dens i t i e s  

and e l e c t r i c  f i e l d s  surrounding the  satellite; tho th i rd ,  with i n s t x u ~ e n t a  

developed by NIT, w i l l  de tec t  r- radia t ion from tho sun, md f ron  o the r  



s~~:n.ccs in t h e  s:.,y. 

U n d ~ r  the  au,piccs of the  Nvmced Rcscarch Projects  kency ,  the  

A I T . ~ ~  U;U.ist ic  1 4 i ~ ~ i P c  Ap,ency is grccently r,z&in; sexdies f o r  a l a rge  

s x t c l l i t e  t o  be boosted i n t o  a 22,000 sd.e  Ugh, 24 h m r  o r b i t  by the 

ncw o;te a_~9 one hslf -on pouzd Sakiurn vehicle. With a Eta as a 

3 ~ ~ 3 ~ ~ 3 ,  axd 'the hydrogcz-oxygen Centaur as L\e th i rd  s t q c ,  a t o t a l  

i;r>i,ht of C O N  Ijs c a  be put i n t o  a 24 hour o rb i t  f ro3  an equator ia l  

Icllznching s i t c .  T"ilia scrtc2lice i s  schcdulecl ts carry  c ~ u r d c a t i o n  

cqui?::nt dcvclo;xd a d  b u i l t  by the Signal Corps. 

Tile ~ 2 1 3 2  ccabina-kiou of a Saturn w i t h  r: Ti t 'm  a Ceiltnalr win 
be capable of carrying 14.000 Ibs to cscage, If designed f o r  a lunar 

l;h,ding w i t h  apprmch p i d a n c e  systczi and r c t r o  roc!iets t o  br&c t h e  

f:x tnv;2-i?.s the I:ooz, this vc'nzicle c m  stiil. l a d  abcut 1200 Lbs of 

s c i e n t i f i c  instmz;lts softly on the Koon for lmar e.c;,loration. The 

stiiciy f o r  a p ro jec t  of this Iund 1,.a3 receztly- ~ssigned t o  bXi i  by the 

;,'ncicnrrP i?er~n?~?,ntics , x d  ,C?acc AC~zi i l i~t ra i icn.  It ap9cars. t ha t  a f i r s t  

l c n u  Iclt:din, {.odd bc achieved wit11 this project around 1363 or 1964. 

Oacc tlre d l rec  stage Saturn-k lostcd vehicle is dcvclopxi ,  the.rc 

1, i l l  1~ r.: 1 3 , j  oth,.:. i~p?J icntio:~:; f o r  i'i bcsidcs ehe 2-4 li~:.~r satellite 

x:i: tlic s o f t  l ~ n ~ a r  Zm\3iqz. It can put  up t o  35063 14s i n t o  low o rb i t s ,  

~::?ic:~ n2;c.z ie vcry actrzctivc Isr ~ s . m z d  re turn opcraticns m d  a l s o  f o r  

- ' .  
A ; +  I , ~ i  1 i-.i:> . )oc . ; . i t  !(>:I i ~ t , o  oi-:~i i.. 1~ c.13: ~ i : . , * t \  2 . o ~  i ! ~ e  :3tijlk)ly . ~ n t i  

r x i n t c i x m c  of a h n a r  station o r  f o r  the oi")cratica of a lar~z telescope 

i n  cn o rb i t ;  i t  can plzce a scsrcPlite of a few t h c u s a d  ~ ~ m d s  z o w d  

1 4  ..-n 
A I , ~ A  ., o r  TJe-us, a~.i it ever c m  f a d  rrrn i n ~ 1 ; m : c ~ t c J  ~ ; L c ! : ~ s c  on one of 

tilo 2:i.gncts. It may w c l l  be elat tl;i:e Saturn dcvclopr3 i n t o  a b-t,rlthoroe 
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tl1el.t 312ys t!lc sxic r o l e  for a s t r o z a t i c s  t h a t  the DC3 played for 

z;zronz~.';ics; Sy the  tL2e i.t i s  sugcrcedcd by more modern designs, it 

Lzn hcccxz :;a rel iable  azS useful  that one jus t  c m o t  afford t o  get 

r i d  o< it. 

Scverd. 5:oL33 azo, thc QI11. was directed by NASA t o  contribute 

7 to .. r o j e r t  bIerctqj. ?%i~ project  wLU c l i r a x  i n  mamed s a t e l l i t e  ope- 

ation kri;;hj of C C U ~ - S ~ ~  returil of the  p i l o t .  A number of shor t  ballistic 

f l i g h t s  are p1;~131",cd p r io r  t o  o r b i t a l  f l i g h t  of the capsule with the  man. 

E ~ h t  of tilc short-disrc:~cc f l i g h t s  will be made by Pedstorxes, a d  two 

by Jupiter=. FLIC Rcdz.toric aissile bras selected because of i t s  outstaad- 

ix record sf ~ c E r i b i l . i t y ,  ad because it i s  aerodynaGcaJ.ly s table .  

Evcn i f  tile cz$ni: s i l ~ a l d  f a i l  d u r i q  ascent, separation of the c a p d d a  

i , i , , I  , i t ,- 1 1 -  i i 1 i t  d I . I f  the 

which no,llt.-%ly r c ~ d e r s  sszc s c p r a t i o n  of the forward sect ion inpossible. 

C( 

it12 f i r 3 2  t w a  ccpcdes  t o  tc f lv*m on ReCstozes w i l l  not contain 

l i v e  pazzc3;erz; the next w i l l  carry  large p r a t e s ,  and probably 

f o u r  will give  f u t u r e  IIU; . ,~  satellite pilots a first impression and 

f e z l i z ~ z  of ccysule ~ l i & t  ucdcr wcightlessncss, %c p i l o t s  have 

a L:i te .d  c~~L?xLEQ of i d u c c n c i ~ x  the autamatic control  by which the 

capsule i s  key t  i u  l31c d e s i r e d  a t t i ~ u d c  and t ra jectory.  Redstone 

Pl igh t s  w",Z 2roxride abcut two zinutes of weightlessness, Jup i t e r  f l i g h t s  

&cu t  20 z5nutcs; accclcrations and Gccelerations during ascent w i l l  go 

up to eight &?s . 
The wizda i  GLC c q a s i r : ~  a pilot t o  a shor t  b a l l i s t i c  f l i g h t  before 

he bo<zrds a satellite has bcen questioned. Homvcr, we f e e l  t h a t  the 
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cilanccs f o r  a full success of the f i rs t  m e d  s a t e l l i t e  f l ight will 

bc m c h  be t te r  i f  it i s  preceded by a few nanned b a l l i s t i c  flights over 

shorter distances. Tne funceioni.n.g of c a p d e  equipment, the e f f i c i en t  

h m d l i w  of manual controls, the use of instnunents f o r  observations, 

the operation of the recovery system, are  functions widch w i l l  certainly 

undergo comrless  irrprovements a f t e r  each single f l ight .  The need for  

nuny of those improv~rnents w i l l  show even during short bal l i s t i c  f l igh ts ,  

k%y then shwdd not a nunber of such short  flights, which are much safer 

f o r  the p i lo t  and mch less costly than s a t e l l i t e  f l igh ts ,  precede orb i ta l  

launchixs?  

Before 1 end this presenta t ion on hnay contributions t o  t k d  National 

space and satellite progrm, 9 w d d  l i ke  t o  say that  i n  none of these 

projects the Amy was done.  I n  each of them, we enjwed the help a d  

brilliant cooperation of other services. k%en w e  f i r ed  the f i r s t  

h c r i c a n  V-20s back i n  1946, the N a v y  prepared and operated the telunclcer. 

The BqPorer satellites were traclced by the Navy Minitrack Systems, 

W l o r e r  IV carr ied i n s t m e n t a t i o n  fran the Navy and from the Air Forcc. 

C d r  ccse cone recovery operatioas are joint ventures w i t h  the Air Force, 

the Navy, and tilt E.!aiicc Corps.  iL11 of our Florida launchings are 

I acca-zlished under the . ~ l c c f i d  hospitali ty,  and w i t h  the most e f f i c i en t  

support, of the Pawick Air Force Base under Major General Xates, Them 

i s  not one nsnbcr i n  our Army tcaii who would not have a whole h a d f u l  of 

very close aid sincere friends i n  the Air Force and i n  the Navy, friends 

of w21c3 we are very proud, md without &an we could not have achieved 

our past S L I C C ~ S S ~ S ,  nor wiU we be able, I believe, t o  a c c q l l s h  the 

projects which are &lead of us. For e k i a  most powerful and ef f ic ien t  
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