
• 

i 

' .. ~ 

~kJjo).." GC::lC17Ul Ar..1t.U~t fichombtJrn 

~i r ~ leo, Chl.ci2 ( .... f Ol:di.'l1J:[u:a 

;:J~iJ.!.':j:t:I,;.:I.~n.t of th.~ Army 
\·l·[{~lhlJ.'lGton 2$, D. c. 

1 :~ F[B 1958 

':t. ~1n'1 

11:·1L11'1 V~;:y 
inclosing ()I ;>relilll:i.n::.ry wtlina fat' !II proposal for I'l"oject 

nigh" tviJi.ch wa ;!.nt=d to prt!para 1ntlw nero: J:uture. 

'til" "illl1"pOtllll of: r.ll!1i1 111111to<1 oo'l,.:'dr~<irnt:fll proj~t will be t~lO.folJ. 

It I)al /;l1:ovido val.uobl<ll inforr.);!tioll for th~ ,"pac" 11Icdiclne £teld on 

thu Ol'(.;"~ts oJ: rocket Pl:0pu').$1.,·m, U,'PCI:' altitude ()l.wil.'otl!ll<mt. lind ra

"n;;'::1 into the f!tmm,sphero, on living 'b(linz,o; .and 11: w111 demonstrato 

a. 0'. S. ,;:qlil:JUlty for =nod rnis('.IUe triJ>l.sporl:. 

illtlu''''",h the d,"I:~UI\I ~l:'oa ,,01; £11111, \~O eontcmplsto a. tl'll:'oa to four 

t·llo:l~n" tl%""liY.'ffi::l. u:<ling the JUl?l'~(:;R·(l boos!:",r to C04.:Y !I. c~Gula contain

i.r,g :b"t:n:mZ!ntnl:lon D.l~d a living pMGOl1:;e'i." to an altitude bGlC.~le(ltl 100 

cnu ;WU ",1.1e<:>. The cllPQulo \~g,l.l then 1)., retun,ou to earth uith a 

r"c'Jvmy s},,;;!:"'" oWl .... to our 11Ol.l0 COne r<lcovery ptlCk./lSe. 'I'll", cm:rying 

,,~ .1l hunnn pZl(;I;O'il:~al' looks ti,.!!.!;;e i.'ew>lblq,' for tho thb:d·or fourth firing. 

,.'0 il.,ll.;,:vo &llCh a pr()gr~ \;0'111 l'rovi.da a s1e;nificant: link between 

·?KQV:tO,,"" hi;oh <llcit-u,(\o Oltl1oJ:illlonts .1lUt:l guturo ",Horta in the devalopment 

o if (;l:(;.Op~ w-ld C{"",'i;lo-trmisl>ort filif:ls1:1.el> !lad manned apace vohiclall. Til .. 

t1.",,, :Eramo \>NI have in mind for tho, {I'i."ojool: is about a year from now. 

j,'l,() project itl "n\l'l~:1<)ncd .;:11\\ a .)01111: .Iu:!l'lJ-t{"II,y-A1r 1(10:':<':'" effort, 

'.v;Lt'll !,Z;;:"\ pl:ilvidlng thm cl.lr~·:l.aJ: veW.clo and racovI;l11' gaar and \"1avy and 

1.,}.-.: :0"()rcc contri\;uth1£>; tho S""(l~ rr.-odicol and bio10gl.l)(.I1. "l.:pQr1.l'1'Ianc$. 

~;" plm~ to r')co"",'end chat oY>lI;<)'OJ rCliIi?onslbiUty rest with All~lA. 

l'.nfu}''Ti1:.l1 a.ioc"ll.s&i~?iu~ hev() DelaO hold among 04:. von l3r£tun'a peOl)lc 

;),~,; !;\la Uel;;',,- zlitd spaco-mcdl.cal 1',-01,la from ?"nsacol.a. l'tandolph. and 

;::1)llo~r~:\,·l. r.rhr;,ta.e d:t~c.uaQ:tons nt tho 't-rorking level havo been marl~0d by 

,l COGpc'l:a.tiv<I ll'ttituua on l:1).Q Plls:t oi: all collcnrncd. Gild '11 .. believe a 

VOl,] v,)ll,lable joint prog.,era con be WDrj,CG out. 

1:"J,u,;"d .. tlt)f,~IIf..s.s.'.EI.~.P, by 

" • c.a.l,hw,ify (A .(;Q-:J .. 4.?I.?,~ .. ' eo",", 
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A1~~~i[~fi~1~\L 
P;;:OJ1CCT "j·;JJI VEHY HIGH" (l-\vIi) 

. 1. QG.J£Q11£';.: The objective oi' this project is to subjeot .. human being to 

tho eaviror~:;()nLul conditions of 'rocket and apaoe fliei1t at tho oarliest possible date. 

2. . f'J'i":'ICIPl'.;;'l'SI Thio projeot is Q joint effort. of the three servioes, tho 

D"lXlrt.;.,,,nt of ti'.o l,,:my providing tho rooket vehicle. the Department of the Air Force 

l'l'ovhti'\~ til<> Cl"M and associated Clquip.'llont, and the DopArtmont oJ: Navy providing tho 

Z'QCCi'l"l'y ::;hipo lmu or$nnizo.tion. The followine individual groupe are sU[;\Geated for 

u) 2,'?J,c.X'tliIClat of. the Air Force: 

Regre>dod .. ?td.e/f.! .. s..~.!f;.~J';bY 1. Air HesGaroh & Developme.:1.t Command 

2. \il'i,;ll't Air Developm<:>nt Center 
I · f rc;. '" ~fl HI, e-q."1 ........ . oui 10rrty 0 . ...., ... ' .... " ...... ~~.-{,A.J 

I 
Fh1.'--'. /?.r/J!~p'/,.+ .. "!c ..... g.f..~oll 

'Y'< !.C. ", .. ·'d':'~r· 
3. Hollowan Air I"orae Baso , ................. ,.,3",~.,'!f..1:: .. ,· .. " .. " 

4. u. S. A. F. School of Aviation Medicine 

b) ill-m:.on lloBoarch Laboratory - Capsule DOBignl 

e) po:)), HaGcar-ell LIa.boratol"Y -- Capsule RGcovery Systeml 

d) y'oF"rtn,cnt of Anay: AT!N.A - Provida the Rooket Vehicle and the!) ev~ra.ll 

Gyct<>ma n""J?onsibUlty whioh will Includa the Launching Crow and Basio 

Ground Equipment. 

"') DGp"n-tmont of Navy: ... Supply tho Rosouo Shipe and Support Organization. 

3. Rt,U';T..Dl.IIJAllY P Eurom'lANCE l 

'~hl'"e to four Jupiter-C 14i66116s \'1111 be made available for this projeot in 

1959. This vehicle' 0 porf'OIl'a",nCCl 1.a. suoh that a ca.psule of' ocvGral thousa.nd pound .. 

cc.n bo rn·opoJ.lcd to (;(1-I;i tudes of 160 atatute milos and rr.ore it raquired by the research 

oiljcctiv«11. '.htl follOiving a.coelol:'ation values win be obtainGd: 

H:"dJm.ud dUl'ing ascent trlljectol'YI 7 gl a for a few seconds 

?X·C() fli::;ht' Approxi.mately (, minutes of free gravity 

• 



1')10 f,n.x:iJ"um D.1titudo obtL\ined for tho tX'ajectory ae1eoted h",re 0.3 an example ill 

ngn'D:':ir,latc1y 255 11m I s or 15B statute miloe. Tho :ranGo from tllke-ot£ to impaot ill 

a;)prOXi"1utcly 276 j(mlll or 149 nautical miles. 

A tYl)ical trajectory :for this type of project hall tha followi~ aho.r<tctarll1-

tico Hhieh arc ind:LclJ.ted in th .. Q.tto.ch"d ohart. 
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NlIOtUTY 
I'RX(If;I'l'Y X DA 
CG I'IDl'lA .mD3TONI> /lRSllNAL /J.A 

rc:."",'cd ..tj/:!e../fI.?~..I .. F. .. f.t;;P ... by 

(.11 RtuD DI A HASHDC :~:;~.~4°~4~E.r.)~'/{7.·'~;: 
nili'O COF0RD Ill,SHDC ." ........... ::3. ... ~i .. ff. .'1. .... ......... "., ,," 

fOrt COL eQIo'FIN INIIO liOR. crm SClIOHllUllG .ANI) ORllI'11 MID. DR. 

IlERllGR'r YORK FRffi1 ORDAB-CL-J5-J DREWRY 

Subjectl l?rollQoed Project lIDlH (U) 

1. '11\0 objective of subject project \1ill bo to carry a manned.' 

instrumontod cnpoulo to an altitude of approximately 150 statute 

milos during CY 1959; to pcrfoua psycllO.phypiological experiments 

durll'lt!; tile occeler4'ltion phaGe and tlua enlilUing (Jix ndnutell of 

l~cightlon!lneGe; and to effect a flllEe re-entry and recovery from the 

neG of tho 11lIIXIIIGd capllUle. The p~"Oject will be bosed on p'X'Ovon 

mmS'rONI> hardware. cunent capabilitiGli. and fully-known 

t:ochniquOil. 

2. . A Ilodes of world-ng level mcotinSIi MIOug peroonna1 of 

this N:;<lllCY end 1"Cprescntlltlvca of Ai:.:: Forco tlUd Haval aoro"lllcci1clIl 

<1i:;oncioo havo reeull:ed in the foxmulatlon of jOillt plana for tho 

conduct of bi811 nltituda clljlerillumtll under the tentnt:ive code 

nlJ!(l(ll "llen*Vc1-y-HiCh" (redesianated hDm). l.D of thG 1ilot such Mar 
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mcetin&. on 3 Uarch. :i.t waG underatood that Gen li'l:I.ckingar. Surgeon 

llnd Chief of 11uman l"nctorm Division. Uqtra. /lir ResGarch and 

Development Commlll'ld. plannod II lueatinG :l.n the near future 'lith Chief, 

R&D, n/A to discuoo tho datailo of the propos.Jed project GIld to 

fonnully rolq\lollt DtA partieipation. Project objoct:l.vell. IIrmy fund 

~GCjuirOlumltll. lind broad davolopllloot pIau, outl:l.ned belo~l. were 

prepared ill GIll::l.clpation of ouch a diacussion. t.mIA haa dnco 

learned infol.'Illally that Jdr ))'orca l1CJS del~yQd and perhaps caJlcelled 

Gan Flicldlll?;el:'S plMned vh1&:.. It appears thilt liq. USiIF. may hsve 

decided aUllinat a Joint Anny-AF prograu and arB pxopooing II 

Golo1y lIir Force projoct: using 'mOll. harm1are. 

3. '£be propQllod project tlil1 be 11 joint Al:my-Air Force effort 

(plus Navy GuppQrt) with participation by: 

·a. Anny Ilall1atic U1ssilc Agency 

b. Air Forco School of Aviation Hedicino. Randolph 11:1.1.' 

Force Baso. Texas. 

c. Air Force /Illro-Hedical Research Lab. Holloman Jdr Vorce 

Baae. Net1 Hmt1co. 

d. \(in~en l1elloarcil. Inc. (Air Force Contractor) 
• 

e. Coolt Resoarc1\ Laboratory (limy Contractol:) 

f. Selected Naval Agencies (£'Or recovery operQUoll ond Aero-

Hadical aupport Co N aGencies above). 

'.. It allould be noted that t1\e Iteynoto of ~y oxper1ment of 

thi!) natura should bo the attail'llllcnt of tho higbelJt d"gl:'OO of 

ra11"bilil:y of tho 1I11ao110 system involved. It is the opinion of 

2 7 
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thio N;cncy that no IPJJH hm:<h'aJ:a w111 have clcmon~tl'llted sufficient 

rGUllbility to allon mmmed experimcnto during the time framo 

"hich cnll be attained ~1ith the IID&! pro.,ran. Reliabllity in avo.n 

UIOl."O important in the COGe of m.nnncd ImlH bal:<hlaxo oinco the 

l:r.llt-l r il /lxe oorodynm>1Qal1y uuutnbl<:l and Il Illnlrunct10n· Guch no 
. rYv(;...(~o:1~~~~ 

l'rClllaturo lOGO of thrust ,,~lOufd '''''Gult in lar .. " Mglo of ~ttllck 

'buildup follm)od b~rnl:iOn of the vehicle. In the cnae of 

an aorodynooliclllly at.nbl0 vehiclo Dueh aa the proposed modified 

REDS'l'CNJ>. such a mnlfunction \·x:>uld not rellult in Q' clltaotrol,hc. 

5. 'rhe carrior Vcllic10 \lill COnGiat of a modified ReDSTONe 

tilruat unit and Ill} instrument compartment QS uned in $Gtellite 

/lnd rc.-ent.y firinga (JUl'I1'ER C components not needed for satellite 

pr0l.'lrlil'; • A conical nOllo cap will replaco t:l,a upper ntage as.ocmbly 

n0l:1l1011y canied on the oato1l1te vellicle. J.,n additional cylindrical 

akin scction of Ilpp~'Oximately nine foet ill length '~ill be :l.n$(lrted 

protected 'I:o-"mtry cone, of oacontially the OlllllQ shapo and 

dimonaioll~ all the full-Bcalo JUl'I'.rlm nose eDne. wUl bo) cnrried 

,dthin t:h10 cylindrical lIc-ction. The To-entry cona will be 

inotallod ~rlth tho Ilphadcul MilO cap toward the aft end of tile 

micolle /lUll the cone base lqill be attllc1led to the basc of the 

inatrumont compartment. The man-carrying cnpaule will be a 

CYlinder of approximately throe feet in diameter,and five and one-

half foot in length. It w:l.ll bo of ooublG-'1.IIll conotruction tdtb 

the :/.nller ond outor wallo 

ORDM-CL ',71,9 
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matm:i"ll. ' ... 110 cylinder will he il1Dcrtod through a 1>OI:t 1x~ the 

tni~wilc oItin :l.nl:o thl) r(!!-cntry cono noal: ito junction lo1ith the 

instrumont COlllpllrt:mont co tllat thE) capsula aRiEl is pcrpcltld1cular 

to tha cone {lnd miflllilo (lI.OI1. 'l110 htlCllun pllSllcngor will thon be in 

£I rcclininr: panition rolativo to thl\ m1oo110 thruct aldol '!'hI> 

miSllilo will bo fil:cu into a tmjoctory \111:11 all nl'(Qt of approximately 

150 mil en and a range of al'Pro:dll1Gtcly 150 \lIilCD. Ha.-umWl 

accoleration nnd decoloration of the numnod cap aula win bo limite.d 

to 7r:. or leG~. Shortly after cutoff of tho cnzino (usil1g LOX and 

alcohol 00 propellanta) tho thruat Ullit ond extra cylinc:'b:ical Iltoin 

scctiOlt will be Deparated from the ionJurd assembly coMisting of 

i'e-entry cona pluG inlltrumellt =p0l:t:ment pluEi miooile IlOilO cap. 

"fter scpnration tM.a entire aGscmbly \1111 be controlled :l.n att1tudG 

by !1 Ilpa1::l.411 attitude control sYElt_ lind =prolJlleQ air nozzlas 

lo<:ated'in th .. :i.nol:rumcnt C()(Ill'artmant. Tho attitude of tlle upper 

assembly ~il1 be progr£fflrood so that tho re-entry cone axis is 

appl.-odluataly 20 de8reell f:rom the vertical, 'WMell v.l.ll in9Uro 11 

nOll 0- first ro.clll:ry. After the atl:itudG is thus p:rogrGtWl$d, the 

ro·"".tl:Y cone 'Ijj,11 be separated from tho rOOlllindar of tho 1'on~nrd 
. . 

<lGsomhly {mel an att.itude control syst_ wlthin tho cone ~.ill 

maintain proper attitudQ tboreaft<l<r. Shortly before re-anl:rJ. a 

Gat: of drill; £laps ~h.:l.cll are equally spaced sTound the cirCUlllfcronce. 

of the J:c-cntry cono Gnd hinged to tho conG baGG ~Till be rotated 

to a p09ition 90 degrees from tlle cone axis (IMlIimUll\ drag position). 

'lIn acceleromcter witbin the. cone ",111 tllOn1tor dGcolcration dur1\lg 

1."0-0 
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deceleration rallcho" approximately 6 to 73. The drag flaps w111 

bo prog:l'L>mllQd co the raar to keep deceleration balotl 7g (by t'oducing 

drug) during the. remainder of the ro-encry phaua, Ilhan tha :l"()-ent1:'Y 

Cone spcod 11"" been reduced to bolo" Hech 1. a parachuto will be 

a~,palled and will slow ·cho cona to an imp6ct valoc1ty in tbe order 

of 50 foct per second. Impact wUl O(\C\.Ir at noo and tho cone will 

float until recovored. The cone l~:l.ll bo equipped ~lith the nocessary 

r:J\dio balloon imd signlal (H1Uip11l01lt to insure. itD ootoll\:ion atld CQrly 

ro<lOvory by a Naval Taalt l"orce. The capsulCii will contain an 8-hour 

nil.' supply for tho I)nllilonzal' to cHow adcquate Ume for r(!.covery 

operations. In addition to equipmont requircd for normal operation 
.. ~ 
of tha ~ oxpe'd.m()ut, the clnTinr vehicle w.ill be equipped witll a 

lUllJ,:l.munl of safety CGviccli for ~iI>lpelUng tl1a wOlUlled cl.'plnlle .nnd 

retul"ning it ·ullfely illl:ho event of vehicular malfunction during 

firing. nacene, conntor re-entxy ~haGea. 

6, It bill> been agreed that ATJ11A will have Ilystau ronponflibil1ty 

and will pl:'Ovido the clll,"r1or vebicle. ro-cnl:ry cona <lnd rocovary 

packago (I,imilar to JUI.'I'rE[t nooe con .. recove1:'Y pacltage). Air Forco 

nr;cllc:l.co \~11l prov1d<:l the expcl."imcntal capsule to bo cal.-r1ed witbin 

thcr re-entry cane 1Il1d ~till design the psycho-physiological GXped-

menta, provide the animal and human pallscllgera, Ilnd f\.ll:,niah 

ncceoflury capf.lulu instl:umcntation. Air ForcQ ilill ~"()qucst Navy 
.' 

participation in recovery operation and in g:l~und environmental 

tenting. 
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7. Tho Pl"Oj~lCt \rLll involvo cluJ COI-:Jplotioll Md llsuembly of 

four ruodl.fiod W.mS~i'ONll (~tTP!Tl':R C) thrurJt unit:G (left over f1;OO1 

re-untry proGrWl ;mel not ruquired for sutollito progran) > spocial 

rc·ontry C.on.OD Q\l(l ptlPSl'll1Bo~ (:01'OU103. n'0y \1111 bo scbedulod for 

Hr:l.ng dm::l.11lj\ tim pariod of lZ to 18 mOllcho CI£tO~ initiation of 

Pl"Ojcct. Of tho :four firings. tllo fin\: L't;o will carry Mime1 

:; pl:lSoengOl"O 'rh:l.l0 tho third and fourth ~1i1i earry humal1 pasoengcro. 

" ., 
., 

\", . 
;' \---
j"i' 

' . . , 

Tho ll1illfJi1a fidngs tlill bo procodad by a numbor of ro.~try cone 

drop toots porformed fl~ balloons •. 

I). Army l"tmd requirClllcut by fiflcd year 1$ given below. 1'11000 

fUl)d oBtimatco do not, rep~nt. do not. includo rOimbursement for 

o:l10l;ing hm:J"llro in tho WlOtint of l.S mUif.cJ1l dollal:til. l11mcla ore 

·accoptalllo. in tho f01.1n of R&Il, l'li.1' > or nny oombinlltioil thereof. 
2.QSS 

o. 17'l 1958 • ~~ million 
l{..Oz.o 

b •. It'/. 1959 - !fflo#~ million 
/." ~ 0 

c. 'f!"l: 1960 - r.~ million 

.' 

t>. It is strongly rc=uomlod that tho abovo j01nt plo."Oject be 

pl:9l'oood by DIA to tho Adwmced RosoQrcl\ projeCi:Q Atsency Yithout. 

dolay lind \1i thoul: fUlCthor Iltter.tVtfl Ilt coordination u1t11 llq, USAF • 

• 
Such action :1.0 deemed necossary in ord~r that Ar:PA may b(ill7o official 

Imo1Jledeo of tllo lIrmy' B ctlJ?,nbility to BUP1,or!: a joint project 1,,,£&,,<>

. .,a,t:olel.y:.AirX:'orco·pmjact··i.a .:appwvodt 'i.1lC joint project: outlined 

above haa obviom. adl70i\tlaZOG wl.licll crome!: be over-emphasizod: 

1.'1. 1110 MJFH Ql'VF;u.i.ml;!lll: ~dll provide the init.tal step 

. totw.rd tho dovelolxnmtt of manned orbital (Iud apace wllicleo and, of 

(J;i.DlIll-CL 471.9 
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DEVELOPMENT PROPOSAL 

FOR 

PROJECT ADAM 

A. INTRODUCTION 

L Objective 

This project will be the initial phase for a program to meet the 
U S, Army requirement to improve the mobility and striking power of U. S. 
Army forces through large scale transportation by troop-carrier missiles. 

The objective of the proposed project will be to carry a manned, 
instrumented capsule to a range of approximately 150 statute miles; to 
perform psycho-physiological experiments during the acceleration phase and 
the ensuing six minutes of weightlessness; and to effect a safe re-entry 
and recovery of the manned capsule from the sea. 

2.. Scope and Significance 

Existing hardware and recovery techniques available to the Army 
Ballistic Missile Agency make it possible to accomplish the above objective 
during CY 1959. Realistic estimates show that the first man can be trans
ported by missile within 18 months from receipt of authority and funds. 
Use of the reliable and aerodynamically stable REDSTONE Missile will provide 
maximum assurance of success. The choice of a trajectory with a maximum 
altitude of 150 miles and a range of the same magnitude will allow both 
accelerations and heat transfer to be kept well within acceptable limits. 
An uninterrupted zero-gravity flight of more than six minutes will be 
achieved. 

, 
The well-defined scope of the project, its reasonable cost, its high 

safety factor and the immediacy with which it can be accomplished will 
provide, at an early time, a wealth of crucial information required for 
future troop transportation projects. Specifically, it will supply funda
menta 1 kn01"ledge on human behavior during transportation by rocket, cabin 
design criteria, recovery techniques for manned re-entry vehicles, emergency 
escape procedures, and data transmission techniques. 

In addition it will, as a pioneering achievement of the highest order, 
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enhance the technological prestig~ of the United States in the eyes of 
its friellJs,· allies and citizens. 

3. Participating Agencies 

The proposed' project will be an Army sponsored effort with partici
pation by: 

a. U. S. Army Ballistic Missile Agency (overall system 
re sponsibility) . 

b. U. S. Army Medical Service. 

c. U. S. N. Task Force for recovery operations. 

d. Selected contractors. 

Medical cooperation of the other ,armed services will be requested 
through the Surgeon Genera 1, U. s. Army. 

n. DESCRIPTION OF EXPERIMENT 

1. Equipment and Methods 

a. Carrier Vehicle 

The carrier vehicle (Fig. 1) will consist of a modified 
REDSTONE thrust unit and an instrument compartment as used in satellite 
and re-entry firings (JUPITER C components no longer needed for re-entry 
and satellite firings).' A conical nose' cap will replace the upper stage 

,assembly normally carried on the satellite vehicle. An additional cylin
drical skin section of approximately nine feet in length will be inserted 
between the thrust unit and the instrument compartment. A heat-protected 
recovery body, of essentially the same shape and dimensions as the full
scale JUPITER nose cone, will be carried within this cylindrical section. 
The recovery body 'vi1l be installed with the spherical nose cap toward the 
aft end of the missile and the cone base will be attached to the base of' 
the instrument compartment. The man-carrying capsule wi 11 be a cylinder 

.. 

of: npproximate1y three feet in diam~ter and five and one-half feet in length. 
It ,,,ill be of double-wall construction ,,,ith the inner and outer walls 
separated by an insulating and sound-proofing material. The cylinder will 
be inserted through a port in the missile skin into the re-entry cone near 
its junction with the instrument compartment so that the capsule axis is 
p.erpendicular to the cone and missile axes. The human passenger will then 
be in a reclining position relative to the missile thrust axis and will 
remain in that position throughout the entire flight so as to keep acceler
ation effects to a minimum, 

2 
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b. Sequence of Events 

The missile will be fired into a trajectory with an apex of 
approximately 150 miles and a range of approximately 150 miles (Fig. 2). 
At approximately two minutes after liftoff ,the missile will reach the 
cutoff altitude of 200,000 feet and its maximum ascent acceleration of 6g 
(Fig. 3). 

Shortly after cutoff of the engine, the entire nose assembly, including 
the recovery body, wi 11 be separated from the remainder of the missi le, and 
the 6-minute weightless coasting period will begin (three minutes before 
and three minutes after apex) . 

Between cutoff and apex, the entire double cOne assembly will be 
controlled 'in attitude by a spatial attitude control system and compressed 
air nozzles located in the instrument compartment. The attitude will be 
programmed so that the recovery body axis is aligned with the re-entry 
tangent (160 degrees from the vertical). 

During the weightless coasting period, multiple measurements of physio
logical, psychological, environmental, and technical nature will be tele
metered to earth and simultaneously recorded on magnetic tape within the 
vehicle. In addition, motion pictures will be taken of the i~strument 
panel, the occupant, and the view of earth as seen from the capsule. By 
means of mirrors, prisms, and observation ports in the capsule, the occupant 
will also be able to observe the earth's surface. 

The passenger will be subjected to a number of proficiency tests during 
the weightless period. Such tests may, on the second manned flight, include 
the operation of a control device, with which the passenger could OVer-
ride the automatic attitude control system within safe limits. 

At apex, the recovery body will be separated from the remainder of the 
forward assembly and an attitude control system within the cone will main
tain proper attitude thereafter. When this second separation is complete, 
a set of drag flaps which are equally spaced around the circumference of 
the recovery body and hinged to the cone base "ill be rotated to a position 
90 0 from the cone axis (maximum drag position). As the recovery body. 
descends to an altitude of 300,()00 feet, a period of measurable deceleration 
will begin. An accelerometer within the recovery body will monitor decel
eration during re-entry and will aSSume control of the drag-flap system 
"hen deceleration reaches 7g at approximately 110,000 feet altitude. The 
drag fla.ps will be programmed to the rear to keep deceleration at 7g (by 
reducing drag) for approximately 15 seconds, after which time the deceler
ation level will begin to fall off rapidly. 

At 10,000 feet, when the recovery body speed has been reduced to below 
Mach 1, a ribbon parachute will be ejected and will impart a shock load 
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of approximately 6g for less than one second. The parachute will slow 
the recovery body to an impact speed of the order of 50 feet per second. 
The resulting impact deceleration load will be approximately Sg and the 
COne will submerge to a depth of a few feet, from which it will return 
and float in a stable position. 

Electronic and light beacons and dye markers will alert naval vessels 
and helicopters as to. cane locatian so. that rapid recovery may be' effected. 

2. Current Capabilities 

In order that development persannel may concentrate on the primary 
objective - the study of a human being during missile transport - it is 
important that the experiment be based on proven, reliable hardware and 
existing capabi li ties, and that the technical problems and hazards inherent 
in "pushing the state of the art" be avoided. 

a. Basic Carrier 

The first requirement is a safe carrier which is aerodynamically 
stable during ascent. This will eliminate the·dangers of unstable missile 
which, in case of engine cutoff or control failure, tumble and instantly 
destroy themselves in violent explosions. In addition, the carrier rocket 
should be amply tested and operational. These two requirements exclude, 
fo.r this early experiment, the intermediate range missiles such as THOR 
or JUPITER, since neither is aerodynamically stable nor adequately tested. 
The REDSTONE thrust units available from the terminated JUPITER C re-entry 
program are reliable work horses and aerOdynamically stable. Such units 
will soon be available and are well along in various stages of fabricatian 
and assembly. As af 1 April 1958, a tatal of 39 REDSTONE Missiles have 
been fired, including six of the elongated (JUPITER C) type. An evaluation 
of these 39 R&D firings indicates a considerable number of small deficien
cies such as control failure during terminal gUidance, failure in the 
arming and fuzing circuitry and the like. But from the standpoint of this 
project, 38 out of the total of 39 REDSTONE firings would have offered the 
possibility of safe recovery af the occupant. The REDSTONE thrust units 
and' the engineering adaptation to the manned experimertt will be ABMA's 
principal contribution to the propased project, 

b. Capsule 

The next requirement is for a sealed and instrumented capsule. 
To avoid duplication of effort and funds, the Army plans to capitalize 
on the experience and techniques developed by the U. S. Air Force and the 
U. S. Navy. For example, a capsule similar to that used by the Air Force 
in its project. "Man-High", in whic'h a manned balloon gondola was carried 
to an altitude of 100,000 feet, might be employed. Such a capsule is 
thus a current capability. The "Man-High" balloon capsule contractor, 
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Win zen Research, Inc" (WRI) J is a possible contractor. 

·c. Bio-Medical Aspects 

The armed forces medical services possess an excellent 
capability for the design of required bio-medical experiments. Through 
participation of the NRC-Armed Forces Bio-Astronautics Committee (presently 
being organized), an optimum bio-medica1 program is assured. Primary 
medical responsibility will be exercised by the Army Surgeon General. 

d, Recovery Body 

The recovery body in '''hich the space capsule is imbedded wi 11 
follow closely the configuration developed during the JUPITER nose cone 
re-entry program. The maximum heat input to be expected in this experi
ment "'ill amount to only one-eighth of that encountered in the afore
mentioned project and will not affect the interior of the capsule. This 
aspect of the project is again an ABMA capability. 

e. Recovery Package 

The recovery of the capsule will follow the methods of the 
JUPITER nose cone recovery system successfully developed by the Cook 
Recearch Labora tory (CRL) who ",i 11 supply the necessary parachutes, marker 
and timer systems. 

f. Control and Telemetering 

The solution of control and telemetering problems is an ABMA 
capabi li ty. 

Some deve lopment ",ork is required for the manual stabi li ty contra 1, 
the drag vane control, and the emergency escape system. They do not present 
basic development problems. 

3. Proposed Primary Responsibilities 

REDSTONE Missile ABMA 

Capsule " WRI (W~en Research, Inc.) 
is under consideration 

Recovery body ABMA 

Recovery and locators CRL (Cook Research Laboratory) 

Emergency ejection CRL 
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Selection and preparation of 
the biological passengers and 
biological experiments 

Emergency ground tests 

Balloon tests 

Missile firings, including 
tracking 

Integrated systems management 

Instrumentation 

Telemeter, onboard and ground 

C. DEVELOPMENT pLAN 

1" Schedule 

U.S. Army Medical Services 

CRL 

ABMA 

ABMA 

ABMA 

To be determined 

To be determined 

After project initiation, a series of wind tunnel tests at ABMA 
will serve to determine optimum configuration of the recovery body includ
ing drag vanes.. This will be followed by engineering and fabrication of 
12 recovery bodies by ABMA. 

Possible development of the capsule at Winzen Research, Inc. will be 
paralleled by preparation of the elongated REDSTONE thrust units at 
Chrysler Corporation Missile Division and by the development of the 
recovery system at CRL under Army contract. 

The first integrated recovery units are expected after an estimated 
ten months. They will be subjected to a series of drop tests from two 
million cubic foot plastic balloons at 90,000 feet. The balloon ascents 
should be conducted from a Navy vessel ("baby carrier"). In at least one 
of these tests, a dowmrard-firing solid propellant rocket will augment 
velocities. While the first drops will be made with unoccupied capsules, 
t;lO tests will carry animals. It i,s contemplated that at least one manned 
balloon drop will be made. 

Missile firings are scheduled to start one year after initiation. A 
total of four firings, at three-month intervals, is planned. The first 
two mi ssi les wi 11 carry anima Is, the third a human subj ec t without manua 1 
control, and the fourth a human subject with manual control. It is 
expected that the first manned troop carrying rocke'€ will be launched in 
the last quarter of CY 1959 if the project is, approved in 2nd quarter, 
CY 1958, Final evaluation of data will be available two years after 
initiation. 
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This program is condensed in the attached schedule (Fig. 4). 

2. Fund Requirements 

Total fund requirements for this four-missile project are as 
follows. Costs-are in millions of dollars and do not include missile 
hardware already available for application to this program, the value 
of which is 3.5 million dollars. 

FY 58 4.750 

FY 59 4.550 

FY 60 2.080 
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D. CONCLUSIONS AND RECOMMENDATIONS 

1. Conclusions: 

(1) Information on the psychological and physiological reactions 
of man during missile transport is urgently needed if the Army is to meet 
its requirement of improvement in troop transport and increased mobility. 

(2) Hardware and methods currently available can be employed to 
transport a man by missile during CY 1959, if aggressive action is taken 
imn""diately. 

(3) The reliable REDSTONE missile hardware available to the Army 
Ballistic Missile Agency together with the experience and medical techniques 
developed by the Armed Services and their aero-medical research agencies 
offer the most immediate means for 'accomplishment of such a project. ' 

2. Recommendations: 

(1) That this project be approved as the next Significant step 
toward the development of aU. S. Army capability for the transportation 
of troops by ballistic missiles. 

(2) That FY 58 funds in the amount of 4.750 million dollars be 
provided the Army Ballistic Missile Agency without delay so that the goal 
of transporting a man by ballistic missile during CY 1959 can be met. 

E. TECHNICAL DISCUSSION 

1. Observational Program 

Measurements during progosed firings will embrace the areas of 
human reactions, capsule envir~%ent, vehicle behavior and special observa
tions. While details of this program are not yet firm, it can be antici

'pated that the following measurements will be needed in these areas: 

(1) Human reactions 

Electrocardiogra~ 

Blood pressure 

Respiratory rate and depth 

Galvanic skin resistance 

Two body temperatures 

Motion picture coverage of passenger 
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(2) Capsule 
" / 

enviroment 
I( 

Capsule pressure 

02 partial pressure 

C02 partial pressure 

Capsule air temperature 

Capsule skin temperatures 

Humidity 

Cosmic radiation 

Gravitational force (for weightlessness determination) 

Noise 

Vibration 

(3) Vehicle behavior: 

A great number of standard vehicle measurements will 
be made (Mach number, accelerations, angular rates, pressure, attitude, 
surface temperatures, angle of attack in pitch and yaw, etc.). Sequence 
of events (separations, drag-vane operations, parachute release, etc.) will 
also be measured. 

(4) Special observations: 

The measuring program will include a number of special 
observations not yet fully determined. They will include wide angle 
motion and still pictures of ground, sky, passenger and the flight se
quence. Data will be both telemetered and stored on vehicle-borne tape 
recorders. Television transmission of pictorial 'data is contemplated. 

2. The Capsule 

The capsule as proposed by Winzen Research, Inc., (Fig. 5) is 
a cylindrical structure of 5.5 feet in length and 3 feet in diameter. 
(The REDSTONE diameter is 70 inches). This will necessitate selection 
of a small passenger. The capsule will have double walls separated by 
plast.ic insulation for protection against vibration, noise and temperature. 
The end plates will be temperature"protected and will contain windows 
with wide angle viewers. The internal structure will be a removable 
single unit (Fig. 6), to be separated by a spring-loaded control lever. 
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The capsule will be stress teste~ fot 15g. 

The human passenger will have an instrument panel informing him of 
conditions and events expected to be of interest to him. He will have 
UHF and VHF communication with launch point and recovery task force. The 
total weight of the occupied capsule will be 900 pounds. 

The climatic control of the capsule follows the concept of the "Man 
High" project with the exception that, in view of the short flight time, 
se.a level pressure will be maintained. 

3. Emergency Provisions 

Since the most critical conditions from a safety standpoint 
generally prevail during launching, means will be provided to eject the 
manned capsule on ground command while the missile r.ests on the launching 
platform (Fig. 7). 

In the event of such an emergency ejection, the trajectory of the 
capsule will carry it outside the danger zone into a specially constructed 
water reservoir. A 4-foot parachute will stabilize the capsule before 
water impact. 

During ascent, emergency ejection is possible until the vehicle 
reaches Mach 2. In this case a 46-foot lightweight ribbon parachute will 
slow the capsule 'after the small 4-foot first stage chute has been deployed. 

4. The Recovery Body 

The recovery body as proposed by CRL and ABMA is a heat-protected 
cone of 8.5- foot length and 5.5- foot maximum diameter. I t carries the 
horizontal capsule in its widest upper section (Fig. 5) and has a gross 
weight of 2,500 pounds. 

To eliminate intolerable decelerations during descent, the cone is 
drag·-c.ontrolled. Adjustable drag flaps of approximately three feet in 

.len.gth are attached to the maximum-diameter section and will improve the 
aerodynamic stability of the cone (Fig. 8) . 

• 
By varying the deflection a~gie, the total drag area of the cone can 

be changed by a factor of 5. An acceleration-sensing control will actuate 
the drag flaps hydraulically. In this way, the sharp re-entry g peak will 
be cut off at a tolerable level. In the descent from 800,000 feet (150 
miles) a cutoff at 7g (M : 6) is acceptable and achievable. The duration 
of the 7g load will be approximately 15 seconds. 

An attitude control system will keep the, cone axis in alignment with 
the trajectory to eliminate normal accelerations. Reference data will be 
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provided this control system, bY,the stabilized platform of the double 
cone before separation. Reaction jets and nozzles using compressed air 
will stabilize the cone in all three degrees of freedom. 

A manual over-ride can be provided to permit the occupant to steer 
the attitude of the recovery body with a control stick while it is above 
the atmosphere. An interlock system will remove the manual capability 
if a given time, angle or angular rate limit is exceeded, and will return 
the system to automatic control. Since heat input is moderate, heat 
protection can be provided by a 0.25-inch fiberglass coating with a 
weight of about 175 pounds. Maximum skin temperatures will not exceed 
400°C. 

The parachute recovery system will be located at the base of the 
body. It will operate by pyrotechniC ejecti6n with' barometric control., 
Electronic,' acoustic and optical locator devices successfully tested in 
the re-entry cone program will be employed. 

To keep the recovery body in a stable floating position after water 
impact, water will be allowed to enter the cone envelope. 

S. Instrumentation and 'Telemetry 

'A telemetry system utilizing approximately 26 sensing devices 

~~v~;~~:~~a~od~~:~sm~~ :~~~~~!~~ls:~:~~~ ~~y~~~l~~~~~! ~:~: :~: ~~~~~~:d 
to give information on the operation of the recovery package. The 
physiological data will include such readings as pulse, blood pressure, 
body temperature, etc., as mentioned previously. 

A television system having a sufficient resolution is. considered' 
desirable for observation of, the passenger during transport.. The TI/ 
system would probably require a separate transmitter. 

Two means of voice communication to' the ground are proposed as follows: 
one separate transmitter and one voice channel on the telemetry system. 

The following items are the estimated instrumentation for the nose 
cone: 

1. Approximately 30 to 35 sensors (total) 

2. One telemetry system including transmitter (30 to 35 information 
channels including an undetermined number of commutated channels) 

3. One TV transmitter 

4. One voice 'communication transmitter. 
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The required number and arrange!'lent of antennas is PI' esent ly under 
study, A number of antennas will be needed on the nose cone section in 
addition to some paraSitic arrangement on the cover. Also under study 
are the ground facilities for TV and voice coverage; however. preliminary 
studies of all the above problems are being made hy ABMA. 
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orJ)l\B~DV 
Cor,'ll:lOU'GIJ to Ji:Lr 1"ol."co PJ.·oscntatlon on Nan-in-Sj;laco 
P.L"ojcc"tG 

JldVL,JlCCtl IklGonrch Projec'i;o 
il{fpncy I A'rJ:N I Dr. II. York-

Dirac'cor. Bcr~el'lrch 19 May 1953 
P.L'ojoc'l;s I..'lb. DOD. Jlm,U\. 

presentation on current ~1o.n-1n-Spaco P.L"ojecta. In tho -f'ol..lcnrlng. e. fmr conm:mt3 D.X'e 

oi'i'crcd rceording thuoe pJ.-o~oC'\;a. 'lliO"J :roUo~Tocl fiom diacusolons at tho Ullilero:l.gned 

opinion and the experience or pc:l'I)OlllWl a'l; m.m.. 
2. Tho ovorall plIln for tho dcvclo];4llent ~ El Man-in-SI>llce CIllXlb:l.li ty :1..0 well 

conceived; w.l.th possibly t1ro exceptions: 

a. The tioo schedule attueh<;.'d to the J\:l.r POl."CC j?l'Oposru.o apl?oara too optimic-

tie in viG'll of actual. misaile dwelOJ.2l'lOnt schedules oncotWrered in pr<W10\lll J.rmy, 

Navy, IlUd .A:l.r Force :projecto. (See J?ru.~'aJ.lh 31\..) 

b. It 10 con .. idorod advisable to :l.noJ.U<lo in a Mon-in-S.vaco Program u.s Il.ll 

integral. port; a fell rocket lnUllChiv:.::s of l'ecovc.t"able ll)Ill:med capsules. Such rocIte't 

lnunch:Lneo haw boen proposed in cOllllQot1on ;r:i:l;h llll kroI;{ nocltet 'l'ranaporto.t1on 

Projoc"t. (See Paragraphll 3C and D.) 

3. Commm:rl;o.: 

1\.. The development time :x-equ:l.l.-ed to devel.op 0. missile into a veh1OJ.e a::d's ' 
,. , 

enouGh to -co::cr;r Il IllWl shoUld not bo tll:ldel'eGtilmtcd. A IJeriod of at lout two years 

a l.'oclw'l; vehicle. '.rhe Navajo, 'fOl' Clrt:l.mpJ.e, novo ... ~'coohed t1110 otoi;a of rcliabil.1ty. 

~Thc Ik,'tlrstQM had ita fi:x-ot aucccoa:i:'ul i'Ucht in 1953. btrl; m'b 00£0 .. '$ 1956, or even 

1957. 'Iould Olle haw connidc.t"cd to put; a ll'AnnOO c..'1.pr;u;J.o :l.ntotllo neCJ.atonc. J\Jip:I.ter 

ru:.d ~Ol' \T0N lotWChGd Guccesoi'ully one yooJ." 0.[1,0. but a.t loo.at one, polIG1b~ two, 

-! mo;:c YCIJXI'J of tcr"'tiXl8 run :I.m.!?rov(l!jlerI~ lrlll be noce;JO<l;l.OY boforo 01 ther one 16 

)-

• 
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OilPJl.n...uv ' '-
SUDJ'EC'! I COiIlillOll'\;O to Air Forco h"Ooc:utut1on on l1ml.;Ln~S:i;lo.co l'ro"scta 19 Movr 58 

~l1Clblo ~ to CJ.lIl."r:I I). 1!lWl. Tllio tcltd.ng tlmo [YJOG \l;I;I COl.widOl."abl,y 1:f' modifioa .. 

tiOllO lik\) oooonll ~B or 00'1. i\wlG m'o :l.n'1;roduel'J6.. A lW\1 lIi1anila G7$~, Buell o.e 

tho fluo:dnt'J<of'llolcd 'l'hor 'Il1'1:h 0. cwootd "togO, rihould bo tlll0I100 a mini'WilJ or one Wld 

000 l.l.'\l:£' ~'O for ilavolopioont, anrl thon at loo.ot WO i)'OElrotl (fZ tcat1na before 0. 1Ii011 

10 pu1; 4iaboo:rO.. Tho f'1rot m'lollnood ruCh'b vlth 'i;h1o syntem Dllould tbcrci"oN 00b bill 

~t];Qc-too bcf'orll Ctlrly l.962. 1,bm1Ct1. tll~t:; 1n"V01"ir,1.11S 'l'.tt;;m ill1sa1leo llny not '00 

1'ctlJil11>lo boforo 1963 or 1961}1 in VJ.ctl of tllo :r£l<ti; t4o:t the f'.l.l'Gt 1"lOl'lIl\ll. T1 tan for 

~ UIlO haD not booo J.o.uncllcl. ;vat. !is'i<:I A:elnG # \tul.cll hod :1. ts f'.1rot Zllght teat 

in 197(, io anol:h(!1.· o=>ple z~ tho lOll!: toe'tins t1mo :t"equ.U-od to malta even a ~ 

r~lilotlel oot J.ll!'OllUrod for IllIlDncd otbltUl i'liGht, rcl1sble. At tOO p:re:roent t1mG; 

thore e::o nUll turbOwl,'lUlll"J.) fa1l:ure .. in t4e JuDi tot'" tllC !thor ~ flJld. t.lla Jitllllh 

n. !iSla moot 00Jli1IDll. fa1.1uroa. of lII1~o1leG OCC\1l' c:dt1.lea.' ill the propul,s-lon 

system or ;!,n tho au1dMce Md cou\;l'Ol oyatem. If t;;ucll 0. fa1.1Ul'O should ooppen in 0. 

, tII!lUIlCd vobiol!l, tOO mturoJ. :pl'Otledw."O \rould 'b<.I to aht'lt l!.otm thtl motar~ W to 1naci;1vnw 

and tlCl'O tho gu1.dGnCEI end control. sy[.tr-.l:U~ ur..a. to lmvo the tmln ba:U cut vhen, dur1lJG 

-thQ c:nMllO; :CI.'OQ cOQ.(l't:/.1'l/li: (or unoontl:-ollca) :li.'J.ie1.J;i;, t:b.c vcll.icla hruI reo.cllod an 

o.lt1tuw w.o:Lel\ it! llai'e for r=hutl) o-£..or~\·i;1on. TllilJ ];J.'t'Oceduro ia fooa1bla ~ 

• 
\fll:!. 1:n.l.iUl. up :pl.'Oh111it:l':iro angleo 01: u1/co.clt tl,l.1011 1.01.'0 at th:i.'l.1I>t, or loss (Xl: coutrol, 

fIJ.1il. ~.t 'W:I.ll. e;wlodG 1:13.th:l.n a fi·E\c'l;:l.o:a. ot e. socond. ~'he:L'e iTOUld be 00 t.:f.me fCfl' bail .. 

out. "hUo .t:.l~Q Rcdotooo 1G an tl.O~"OI.~:r.nmi.cally at.,,'bl.o ml.ac:l.:t.o I all the oouor ill1oGlilc13 

(!l.'hol", J'I.W3.tCl·" AtlafJ, ~lt=. l'olm"1c .. and l?"vJ:Ehil1g) =0 UIltlUlblo. Tll10 dec:l.a1w 

d:Li'fOl.'CUCQ )ool1I.ID tb.ut, tJ.10 II-CMGl" rn:lCG:l.lA,G l1l'..l.crt J:'cneh oven e llic;b.cl' degrea of l"Ollahi .. 

li'~y tJml'l 'tho Roootono bofol'e '(;hcy ru."O mUted fOl" r~l rl1ght. 
\. 

i, ,"""T, ",11' \~ ,; .,,,.:),,.: 
'., .. 
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O.iUl1\!)·DV 
stmJBC'l': COI1lIll'I.mtS 1:0 1\ir FOl.·co P.i.'O(.ll""'l'I;t'l'~:l.O~ en l~~in-S.oacePro.1ccta 19 1<!By 58 

c. 14iumod orbitnJ. f"J.:I.l;-,lxi:. :I.l:wolvc6 th:".co mujOl: lll'o'lllom =UGI (11) 1;0 tnIl:.c:l 

tJl.Q flnll 1l.1? into tho m"bitJ (b) to !roO];> h:!.m o.1:LVi.'l in -::.he Q'rb:1.tJ (c) to brine hl.m dQtm 

to r.>CU"t4 v.c;.'lin. l!',ucll ~ theDa tu,'OIAC COOF..ioto ot 3 l..1:.'i.:O ll'llZilbor of GUb-p;roblcn1iJ; 

tho third Iill"OO, for GXBmplo, includc/} the i'oll'mi~: o ... .l.cnt!r.g thQ aatell.1tg bo1'o:l.'e 

tho r~l"¢..;ro()1~~ ill fired; :f'-.Lril1tr, tho rCttro-rookc'!;; con'i:l.'Ollina tho re-entry 1lIIItLo; 

breo.ld~~ tho h:Lgh ve10ci ty in tllo 'U;£/IIC'l' lB.;IIe'N of too atnlOsr'lhoro; aboOl"b~ tho 

l·e~en'l;;."y hoo'b; aPP4'.Lng 1h'tlC;bmkco; oollloylog (l )?Orachu;\;o,; izql.laating in 'Wtori 

flootill(,l on too wtor; aclldins IllClmlo tor tho ret:d.ovillg crawS) l'lndino tha 

, :f'lootina; co.J,')Pu1o by ro'i:l.·.l.ev.lne; ¢.1,"&·Ull. om l'.l.r.9.11"h ':I.'Oc<Ne:ry fi'om the water. 

I~ io hoUered tllnt :I. t \iould bo VOl."Y .':'eL1Dmlrtue fO'.I! the hlllJl(J.ll :pa.!loon..,"'Ol:", 

and roUav.l.lI8 :fo~' tho project e.n[;:tooO"~·» 11' DOOO 01.' tho tllra.o::rli C01.1:rl'UeI'l6 IJl:'ol~l.<mlD 

oonncC'~od 1,1,,;];1. IlJO.nnoo orbital. tlle;ht could 00 aolvod in ohortb:t' :i.'li&ot taH)i}(J before 

tho :l."lltot llii.l.l'lUed 1lIl'tcl.llt0 fJ.:l.c;ht. Tho :p:,·op'.&llt:ld lJOl"t of 'the oocent; bo:.tl-ouli . . 

!nrpnct in ~lntorJ ttnd. tho OCllllpleto ror:ovor-.r ~1'o:t:t()n3 con '00 tGot~'l out in an 1l.l:moIs'1,; 

vod'oct 1W.tmlOl' by Il!lootl~ 0. tNl.UUcU cU:l?f.lulGl ,r.Lth 0. ;!.'eel",'t thl:'ou(.ll Il ball.i.s'w'a tro.jca

tm~,)' or modCf;)'b 0.1t1 twlGl (about 190 Illil.cs). Tuo vcloc~:l:;y l.'lll.gion 1ll'0UXId liJa.cl1 nunlllcl' 5, 
, 

~mich 10 11 vm:y ccr,en'Ucll.p IUld 'It:Ll.1. 'Un.'..eDteil, :r;Umsc;. oi' tho X'0-ontry monou,ver, oouM. 

'b0 'bhCll.'oUCIlly :l.nvost1GQ.tcd. . It i6 vc:r,)' I3t~"Q':Jgly 1.·QCCii~'lnCl:ll:1ea th!.'l; tIJis =ed roclm 

flight be :1.m;on<.:>d. 1n the t'tan~:tu-Sp.':\co l'rO&\'lJ.l1l UD €Ill :t:uto~.oJ. p..'U"f.;. 

distancoo of oovcral hw.ib."<:it IldlCIJ by rocke'l,; vch'i.c1oo. S1;l>iliea o.ua. :tnvQot1£lP.tiOlIO 

bero.~J.ll(l Oil tldu ).')2'0300'11 W"<il l;ll"eBcutly 'I.u!.UcnltW at tho kw lJIalliot1a Miesile ~tJY. 
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OflDl\D,·DV 
OllTIJEG',r: Commcnta 'to M.r :O'o1'co I'J:oocnto:Uon on liJD.n-in-:3p<.l.ce l?roj0ctS ~9 ~,Iay S8 

Ao (\ i':h"o'i; crbcp tm."l.1Xful 'tho lll"OblolU of tramIlort by l"Ockctz. 'bllo Army l3rJ.ll1.o't1o • 
{ . 

tl"=r:orl; of! u mun by 11 lllOd1:l:'icd !'!cili:l'oono Nioo11e. j)(,,.~o.ila of' 'l:.h:l.a projoct oro 

dOBcr-lbed in tho nttuche<1 broch\ll:'o ("J?~'ojoc'c Mom"). Tho u\Xi'ation of th10 projooi; 

io nbout 18 llton\;lw :from in:!. tint;i.on, lnc1uOine two m.'1.llm...u l"OclJ;C'i; fliGhts. 

Clnca tho teclmical pl."ol>lcl1ll.l ';';0 be solved in connection wi til this proJoct 

oro so illt1rrntoJ.y l'e:Le.tod to JXI.'oblcfllfJ oucowrGcred ill 0. ,"No.1l-in-!3puco" Project, :1t 

10 oUC{,'Cstcd tlm't; tlw Jlir Force tnko :full eil.vuntago of tho;, c:;:pcrience and tlw datlll. 

snlnctl in l~!'oject J\dam. It should. 1,'0 poin'ccd out 'tbD,t '\;be m.."l.jor problema to be 

solvod in OOlUloctlon ,rlth m.:u:JllGd 13!l'boU:l.te recovcl'i/ are lID longer heat or trnj<JJctmoy 

probltlllWJ thooe qllCo't1ano con be anmro:rcd v!tIl pl'0GOOtly Ilvn3.lo.iJlo kno\;lcdgc. ~e 

lro1n ]/l:'oblomo oro of tcci1.1lOlcg,tCD.l. and proCCi.l\u"al ll:J/cm"c .. ana ~ can be oolved 

r;atiof'oC'oor1ly onl.y by D.Il clqler.!.men:to.l Ilwroach. It 10 theroi:'oro u\lOOOEltcd. 'tl:lat the 

MVt\llCCd rleOoQJ.'cb Projects ~cy, .Illilc 1iIUl.l'J.1ort1ng the Air Force's Man-in-Sj;la.ce 

Projec'l;, aiVI') ita :t'ull G\IIl'.\lO:r't to P..-ojcct Mnrn no on inU1a:panoiblo p:lX't ot: e:a:r ~. 
l1h1eb ellV:1oiolW IIllUlIled. /lIst0lll to :f'llePt. 
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COP Y 

DEPARTMENT OF THE ARMY 
OFFICE OF THE CHIEF OF RESEARCH AND DEVELOPMENT 

WASHINGTON 25, D. C. 

ORD/I 8587 (S) 
27 June 1958 

HEHORANDUM FOR RECORD 

SUBJECT: Conference with Director, Central Intelligence Agency (U) 

1. On 26 june, by di,ection of the Chief of Research and Develop· 
ment, and with the COncurrence of the Secretary of the Army, Major 
Gene,al John B. Hedaris, Commanding General, Army Ordnance Missile 
Command, accompanied by Colonel Robert E. Coffin, Chief, Missiles and 
Space Division, OCRD, called on Mr. Allen Dulles, the Director of 
Central Intelligence Agency to discuss AOMC's Project ADAM. General 
Medaris outlined the nature of the project as a REDSTONE missile fitted 
with a special recovery capsule which would allow carrying a man to an 
altitude of about 150 to 175 nautical miles. He stated the program 
would require about $9 million in FY 1959 and approximately $2.5 million 
in FY 1960. The project, if started now, could be completed in December 
1959. Mr. Dulles and Mr. Bissell, CIA, evidenced great interest in the 
project. General Hedaris asked if CIA would be interested in financing 
a portion of the project. Mr. Dulles stated he is interested to the 
extent that he would like to fund a portion of the project, however, he 
cannot make a connnitment on money at this time. He will investigate the 
feasibility of uSing CIA funds for this purpose with the Director, Bureau 
of the Budget and ,.ill inform the Army through the Assistant Chief of 
Staff, Intelligence. 

2. Mr. Dulles ,./as particularly interested in the use of this 
vehicle as a resupply vehicle particularly if this capability could be 
developed quickly. 

3. After a discussion as to how this should be staffed through 
governmental levels, Mr. Dulles stated he felt Presidential approval 
",auld be required prior to actually launching a man in a missile. It 
",as agreed that the Office, Chief of Research and Development would 
immediately initiate an action to establish Project ADAM as an approved 
formal Army development project.· ~The details of funding would be worked 
out at a lat~r time. Mr. Dulles promised full· support and stated he 
intended to discuss this project ",ith Dr. James Killian again. Mr. Dulles 
indicated that Dr. Killian had previously indicated enthusisam for this 
project. 

4. General Schm., ACofS, Intelligence, was informed of the above 
at about 1600, 26 June: 

Copies furnished: 
DRD (2) 
S&S (2) 
ACSI 
CG, AOMC 

ROBERT R. COFFIN 
Colonel, GS 
Chief, Missiles and Space 

Division 
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fOR OFfICIAL USE ONLY 
FOR OFFICIAL USE ONLY 

ADVANCED RESEARCH PROJECTS AGENCY 

Ivashington 25, D. C. 

11 July 1958 

MEHORANDUH FOR THE SECRETARY OF THE AlU1Y 

SUDJECT: Project ADAM 

In order that you. may be fully informed concerning ARPA 

C 
o 

p 

Y 

decisions as they affect advanced research projects proposed by the 
Department of the Army, this Agency has carefully considered Project 
ADAH in connection Ifi th its merits as a part of "tp.e Han-in-Space 
program. It is felt that the cost of the project cannot be justified in 

I
"; terms of its contribution to this program, and Ife can not, therefore, 

include it therein. If the project may be carried out for the fact of 
its contributions towarcr-oUier'objectives, Ife Ifould be pleased to 
recel.veinformationon applicable data. 

'fuile the decision respecting our Han-in-Space program must 
be considered firm, I should like to assure you once again that it 
remains ARPA's intention to utilize the Army's research competence 
to the maximum extent consistent with program fiscal and policy 
considerations. 

This Agency, being research oriented, cannot appropriately 
participate in activities of a non-research policy nature relating to 
roles and missions of the several Military Departments. On the other 
hand, ARPA cannot, and Ifill not fail to consider the research 
capabilities of any organization, including those of the Department of 
the Army, lfith the capability to contribute to the .advancement of our 
scientific space and ballistic missiles defense research and develop
ment effort. 

/s/ Roy IV. Johnson 
I.t/ Roy IV. Johnson 

Director 

FOR OFFICIAL USE ONLY 

Fon OFFICl/-\L USE ONLY 

• 



DA-S' 
", 

~--. 

OFL 

FOR KAISER FROM DUNHAM 

rJv,.:, ~~ i'fO 'f1C! Z 
'~/'i'f (ea 

FOLLOWING MEMO TO SEC ARMY 

FROM DEP SEC DEF IS TRANSMITTED 

FOR INFO TO CG AOMC PER 
~ .. 

22 AUG REQUEST BY CAPTAIN 

MONTGOMERY' 
1; .•.. 0, I -t.~/~ 1 
"'p""~i':"'i;'''''''' ·ii' .... ' .. '·· , .. ,- " '.,' . '/II to f:t 

.t;,,~;),k,\.e.&.-r If: ,(Q(" . 111.& c· -#-!l ad - "~7' ............. " .......... . 
, """"'.' ..... .' .. -,.,'!:Z6d.~ .~,.,.'1/,/J:/. .. { £: 

(/ ...-I 
15 AUG 58 

I MEMORANDUM FOR THE SECRETARY OF THE ARMY 
• /: 

,I SUBJECT: PROJECT -ADAM" 
. -

REFERENCE IS MADE TO YOUR MEMORANDUM DATED 

g AUGUST 1958. 

I RECOGNIZE THE MANY ELEMENTS IN 

- SUPPORT OF PROJECT "ADAM" OUTLINED IN 
-

YOUR·MEMORANDUM. HOWEVER, IN THE 

LIGHT OF CURRENT SOVIET DEVELOPMENTS AND 

CERTAIN OTHER PROGRAMS RELATING TO THE 

MOVEMENT OF PERSONNEL IN A SPACE ENVIRON

MENT, THE NATURE OF THE PROJECT SUGGESTS 

THAT DECISIONS REGARDING IT SHOULD 

AWAIT FURTHER STUDY. 

IN VIEW OF YOUR INDICATION THAT THE 

DIRECTOR OF CENTRAL INTELLIGENCE HAS CERTAIN 

INTERESTS IN THIS PROGRAM, I HAVE 



A]<SED THE DIRECTOR OF THE ADVANCED RESEARCH 

PROJECTS AGENCY TO CONSULT WITH YOU OR 

YOUR DESIGNEE AND, AS APPROPRIATE, 

TO ARRANGE FOR NECESSARY DISCUSSION 

to/ITIl THE DIRECTOR, CENTRAL 

INTELLIGENCE. IN THE EVENT THAT 

A MILITARY OR PARA-MILITARY JUSTIFICATION 

FOR THIS PROGRAM, NOT PREVIOUSLY CONSIDERED 

AND NOT COVERED BY OTHER SIMILAR PROGRAMS 

ALREADY APPROVED, CAN BE DEVELOPED, 

INCLUSION OF THIS PROJECT AS PART OF THE DOD 

RESEARCH PROGRAM MANAGED BY ARPA 

CAN BE RECONSIDERED. 

SHOULD CONSULTATION BETWEEN THE DEPARTMENT 

OF THE ARMY, ARPA, AND CIA LEAD TO THE 

CONCLUSION THAT PROJECT "ADAM" 

HAS.RAMIFICATIONS BEYOND-THERESPONSIBIPITIES 

OF THE DEPARTMENT OF DEFENSE, IT MAY 

THEREAFTER DE REFERRED BY ARPA TO THE NATIONAL 

AERONAUTICS AND SPACE COUNCIL FOR FINAL 

DETERMINATION AS-TO WHETHER THE PROGRAM 

SHOULD BE PURSUED AND BY WHICH 

GOVERNMENT AGENCY. 

lsI DONALD A QUARLES 

-_ .. -_. -----------_._ ... _------._----_ .. ,_.--._----
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MEMORANDUM For Dr. Silverstein 

Washington, D. C. 
November 12, 1958 

Subject: Assignment of responsibility for ABMA participation in NASA 
manned satellite project. 

Reference: 'Letter 10/17/58, J. B. Medaris to T. Keith Glennan, (ORDAB -
CL) 

1. Th~ AOMe in the reference letter raised certain questioll5 about 
the assignment of responsibility for the proposed ABMA participation in 
the NASA manned satellite project. 

2. In general, NASA will act as systems manager for the complete 
project. ABMA should be asked to exercise technical responsibility on 
those matters dealing with the interplay of missile and capsule design 
characteristics and missile firing problems. Specifically: 

(a) NASA will exercise management responsibility for the com
plete system including the flight program. 

(b) NASA will, through its contractors, furnish the capsule 
hardware and systems and be responsible for checkout and 
operation of all on-board equipment. 

(c) ABMA will furnish the booster based on the REDSTONE 
missile. This will include responsibility for: 

(1) Pre- fl ight engineering and feas ibility studies. 

(2) Design and construction of booster with necessary 
modifications to adapt it to the capsule 

(3) Pre-flight assembly of booster, installation of 
capsule on booster, and checkout of booster systems 
and of inter-connected boosterccapsule systems. 

(4) Launching o~ booster vehicle including pre-launch 
safety and countdown procedures. 

(d) NASA will be responsible for selection, training, pre
flight preparation, and in-flight monitoring of the crew. 

(e) At present it appears that existing normal AMR responsi
bilities and procedures for vehicle tracking and data 
acquisition will be followed. 

(f) Responsibility for the actual recovery operation will be 
determined foUm.ing later discussions between NASA and 
AMR, Navy, and ABMA groups. 

3. It should be understood that the REDSTONE-boosted flights are 
only a portion of the whole program and thus problems peculiar to these 

• 



Name to Dr. Silverstein -2- November 12, 1958 

flights cannot be allowed to force any major design compromises or 
modifications to the manned satellite capsule. 

Paul E. Purser 
Aeronautical Research Scientist 

Max A. Faget 
Aeronautical Research Scientist 

PEP /MAF: 19s 

• 



ORDXM-X 

ORDXM-R 
Col Holmes 

COP Y 

UNCLASSIFIED 

Agreements Concerning Responsibility in 
The NASA Manned Satellite Project 

ORDXM-X 14 Nov 58 

1. Confirming our discussion of 14 November 1958, there is trans
mitted herewith a copy of a NASA internal memorandum dated 12 November 
1958, subject: "Assignment of Responsibility for ABMA Participation in 
NASA Manned Satellite Project." 

2. The general conditions of this memorandum were discussed by 
General Medaris with Dr. G1ennan during their meeting of 12 November 1958. 
There is mutual agreement between General Medaris and Dr. Glennan on the 
division of responsibility between ABMA and NASA in this project, and it 
was agreed that the attaehed memorandum makes an. appropriate summary of 
the division. 

1 Incl 
Cy memo dtd 12 Nov 58, 
subj as above 

Copies furnished: 
ORDAB-D 
ORDAB-C 
ORDAB-CL 

GLENN CRANE 
Lt Colonel, GS 
Spec ABSt to Commanding General 

'. 
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ORDXM-X 

ORDXM-R 
Col Holmes 

c.. 6i'Y (- (~U "'" Ar1-> C. (- I Lf S /u - ( ~.J 

UNCLASSIFIED 

REDSTONE Missiles for NASA Man-in-Space Program 

ORDXM-X 14 Nov 58 

1. Confirming our discussion of this date, Mr. W. J. North of NASA telephoned 
the undersigned and requested a cost estimate and finding schedule required to fur
nish the eight REDSTONE missiles for the NASA man-in-space program. Mr. North 
stated that our estimates should be based on the following desired firing schedule. 
It is noted that all eight REDSTONE missiles are scheduled for firing and none are 
planned as backup missiles. The firings would be conducted: 

a. Two during the fourth quarter, CY 59. 

b. Three during the first quarter, GY 60. 

c. Three during the second quarter, GY 60. 

2. Mr. North requested that he be furnished a teletype this date giving the 
above information, and it is understood that you will take action on this matter. Mr. 
North stated that on the basis of this teletype, he would be able to reply during the 
first part of neKt week to release the funds. This is in accordance with the recent 
discussions on 12 November 1958 between General Madaris and Dr. Connan. 

Copies furnished: 
ORDXM-G 
ORDAB-C 
ORDAB-CL 

GLENN CRANE 
Lt Colonel, GS 
Spec Asst to Commanding General 

• 
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10 January 1958 

3 March 1958 

10 Harch 1956 

28 March 1958 

17 April 1958 

16 ~!ay 1958 

19 May 1958 

26 June 1958 

11 July 1958 

8 August 1958 

\ 
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PROJECT ADAM 

Chronology 

Meeting held at ABMA to discuss formulation of 
Joint Army-Navy-AF project "man Very High." 

Second tri-services meeting on "Man Very High" 
at ABMA. 

Preliminary proposal for Joint 
High"submitted to OCRD by TWX. 
furnished ARPA and OCO. 

Project "Man Very 
Info copies 

Third tri-service meeting held at Winzen Research, 
Minneapolis. 

Project redesignated "ADAM" and proposed as an 
Army project in view of AF decision not to parti
cipate in "Man Very High." Formal proposal sub
mi tted to OCRD. 

Sec/Army forwarded ADAM proposal to ARPA reoom
mending approval and ARPA funding. 

Army presentation to ARPA. 

Copies of ADM! proposal furnished CIA by OCRD. 

Memo from Director, ARPA to Sec/ArmY stated ADAM 
was not considered necessary to tlMan-in-Space" 
program and therefore would not be funded by ARPA. 
Fo11m,ing statement was included: "If the project 
may be carried out for the fact of its contributions 
toward other objectives, we would be pleased to 
receive information on applicable data." 

Memo from Sec/Army to Sec/Def recommended ADAM as 
a national political-psychological demonstration. 
It also referred to CIA interest in ADAM. Memo 
further recommends that Presidential approval be 
obtained through action by the Operations Coordina
ting Board. On recommendation of the Director of 
R&D (Dr. Martin), and contrary to recommendation 
of Army Military Staff, no mention of Army military 
application was made. Defense funding $9 million 
FY 59 and $2.5 million FY 60 was requested. 

In reply to 8 Aug memo, Dep Sec/Def stated that in 
light of current Soviet developments and "Man-in
Space" program already under way, decision on ADAM 

• 

, 
.' 



, . 

11 September 1958 

shoufd await further study. He recommended that 
Sec/Army designate a representative to confer with 
ARPA and CIA, and suggested that if a military or 
para-military justification can be developed, 
incorporation in ARPA programs can be reconsidered. 

Army-ARPA-CIA conference held with Major General 
Daley as Army representative. Results of meeting 
indicated little chance for approval of ADAM unless 
time scale can be compressed. 

For later chronology, see Project MERCURY and Army 
Rocket Transport Program. 
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C-AA 18338 
18 December 1958 

.-" \ 

€' FIl'I 
ORDAB-DCT;E. Noel!jk/5913 

INFORMATION CONCERNING GOO HARDWARE 

PROCUREMENT FOR ADAM MIS AND JUNO II rnOCRAMS 

DISTRIBUTION: 

ORDAB-D, Mr. Rees 
ORDAB-DG, Dr. Haeussermann 
ORDAB-IX:, Mr. Mueller 
ORDAB-IX:, Mr. Kroeger 
ORDAB-DC, Central File 
ORDAB-DGC, Mr. Weeks, Mr. Daussman (2) 
ORDAB-DGE, Mr. Fichtner 
ORDAB-DCF, Mr. Hosenthien' 
ORDAB-DGG, Mr. Rothe 
ORDAB-DCl, Mr. Hoberg 
ORDAB-DCM, ,Mr. Boehm 
ortDAB-DG N , Mr. Farrior 
ORDAB-DC.P, Mr. Angele 

. ORDAB-DCR, Dr • Jasper 
. ORDAB-DGT , Mr • Lindner (3) • 
ORDAB-DOT, Mr. Brandner 

. . 
ORDAB-DST, Dr. Kuettner. .. "-_ -_.>-.r 

. ORDAB-DST, Mr • Greever (3) . --_or. 
ORDAB-DJ, Mr. King 

.. -

ORDAB-DY, Mr. Constan , 

.-- S--W-/j 
COpy : ... .1. .... ,OF, ... ~:? .... COrIES. 
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INFORMATION CONCERNING G&C HARDI,AHE PRCCU'3EMENr FOR ADAM MIS (MAN IN SPACE) 

AND JUNO II FROGRAMS. 

1. As a result of a meeting held on 12 December 1958 in the Guidance 
and Control laboratory with respect to the proposed programs (Adam MIS. 
and Juno II" see page 4 ), procurement of the following hardwar,e in the 
G&C area was determined necessary: 

a. .Adam - RedstonWi.u.lli"t~) 
tlat or-principal components 

LEV-3 Stabilizer Ass'y 
Gyros, pitch and yaw-roll 

8 vehicle program 

Integrator with junction box (FICo substitute for KG accel) 
Program Device, 'Mod. 4 
Control Computer 
Control Relay Box 
Actuators, C-l (4 per missile) 
Distributors (main, measuring, power and tail) 
Inverter and Regulator 
Batteries and Power Supplies (for telemeter, measuring, network, 

command and servo) 
Miscellaneous (timers, stepswitch, terminal boxes, etc.) 

For the 8 vehicle program, 10 sets of components should be provided 
with the exception of the LEV-3 assembly (pitch, yaw-roll gyros and 
accelerometer), Where 12 assemblies are requested by the Gyro and Stabi
lizer BrailCh to secure the fulfillment of the program. 

b. Adam - Jupiter 
list of principal components 

3 vehicle program 

ST-90 Stabilizer Assly and Amplifier Box 
. Guidance Computers (velocity and displacement-full guidance 

system.) , 
Control Computer 
Program Device J 
.Angle-of-A ttack Meter Ass 'y (boom - Edcliff) 
Control Accelerollleter Ass '.y (2 per missile) 
Actuator Assly'~Pitch, Yaw and Roll 
Distributors " (main, measuring-booster and top, and power) 
Inverter and Regulator (lor 2 depending on telemetering and 

tracking equipment) 
Batteries and Power Supplies (for telemeter, measuring, network 

and command) . 
Miscellaneous (timers, stepswi tch', etc.) 

For this 3 vehicle program, 4 sets of equipment seem to be necessary. 

- 1 -
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c. Juno II 
tist of principal components 

8 vehicle program 

ST-90 Stabilizer Assly and Amplifier Box 
Interim Guidance Computers (velocity terms only) 
Coordinate Resolver Computer 
Control Gomputer A 1 See Remarks 
Control Computer B . 
Program Device J 
Angle-of-Attack Meter Assly (boom-Edcliff) 
Control Accelerometer Ass Iy (2 per missile) 
Actuator Assly - Pitch, Yaw and Roll 
Spot t1al A'~'~1 tude COl1trol System (See RelM.rk a) (actuators 

and nozzle assly - 4 per missile) 
Distributors (main, ,measuring - booster and top,and power) 
Inverter and Regulator ( 1 or 2 depending on telemetering 

and tracking equipment) 
Batteries and Power Supplies (for telemeter, measuring, 

,network and command) 
Rotational Launcher System - (motor drive assly, regulator, 

filters'; etc.) 
Miscellaneous (timers, stepswitch, etc.) 

10 sets of components should be provided for these vehicles plus 
additional accelerometers for control, since this instrument will be new 
in the control area. 

Accelerometer control instead of angle-of-attack control would be 
highly desirable. Until now only laboratory investigations are available 
and only missile #19 (firing date Aug. 59) is scheduled for accelerometer 
control. If this flight test substantiates the laboratory inVestigations, 
we should ·use this type of control on the Juno II and Jupiter-Adam vehicles, 
since the boom type angle-of-attack meter on the tip of the shroud or the 
tip of the capsule escape rocket could be avoided. 

2. Remarks: 
a. A new type of spatial attitude control system is now under 

consid~ration which uses non-leaking Bendix cold gas nozzles instead of the 
arrangement used on previous Juno II vehicles. The Bendix nozzle has been 
tested ih toe G&c Laboratory and can be operated like a Moog valve (pneumatic 
servo-valve). This system woul~ eliminate Control Computer B and the Globe 
Ind. actuators ~nd reduce the requirements on the air supply. No definite 
statement as to which system should be used can be made at this time and 

'procuremerlt of this item should be excluded until after pending laboratory 
tests are concltisive (around middle of January). Eight Bendix cold gas 
nozzles would be required per missile and Control Computer A would have to 
be modif.ied. . 

b. For the early flights of Jupiter vehicles in the Juno :u or 
Adam programs, G&c equipment previously ordered for the R&D phase of the 
Jupiter program can be used. 

c. ~he telemetry, tracking and range safety equipment will be 
similar to that used on previous Jupiter C and Juno II vehicles and a 
request for procurement of hardware will be submitted separately, 

- 2 _ 
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J. Total Hardware ,.tlquirements for the Adam MIS: and Juno II Programs. 

LEV-J Assly 

ST-90 and Amplifier Box 

GUidance System 

Coordinate Resolver 

Program Device 

Control Relay Box 

Booster Actuators 

Accelerometers (control) 

Control Computer 

Globe Actuators 

Inverter 1800 VA 

ADAM JUNO II 
Jupiter ,Redstone 

18 vehicles) (3 vehicles) 
(8 vehicles) 

12 

10 (Mod 4) 

10 

40 C-l 

10 

10 

4 

4 

'4 (Mod J) 

10 

10 (interim) 

10 

10 (Mod J) 

4 I 8 10/20 
(roll/pitch, yaw) 

8 24 ** 
4 10 type A .. 

10 type B * 
40 " 

4 or 8 10 or 20 
(depends upon tracking, telemetering) 

, '- Distributors (main, tail, 
power, measuring) 

Batteries and Power Supplies 
(telemetering, measuring, 

'command, network.) " 

Miscellaneous (timers, ste~ 
. sWitch, etc.) 

Rotational Launcher 

10 sets 

10 sets 

10 sets 

4 sets 10 sets 

4 sets 10 sets 

4 sets 10 sets 

10 sets 

* Note:' If Bendix nozzles for attitude control are chosen these procurement items change to: 

Control Computer 

Bendix Nozzles 

** See explanation in text under Juno II (1, item C) 

-.]-

10 mod. Jupiter 

80 

.~-... . -1_ i." J.(, ...... /] 
• o"~ ./. ~ ( 

F. W. BRANDNE:R 
JUNO Pr9ject Engineer 
Guidance and Control Lab 
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SECURITY CLASSIFICATION (If any) 

DISPOSITION FORM UNCLASSIFIED 

FILE NO, SUBJECT ~::::\ 

( Mercury,tAdam Project ORDAB-DSRW 
TO All Laboratorie s, DOD FROM AB;;J1SRW DATE 14 Jan 59 COMMENT NO, 1 

DrKuettner/pb/3622 

1. With the arrival of funds from NASA and the. selection of McDonnell Air~ 
craft (St. Louis) for the manned space capsule the project has started rolling. 

2. The official name of this NASA Project is "Mercury", its objective is the 
manned satellite. The name "Adam" generally accepted within.ABMA may be used in~ 
formally, but only for ABMA's part in it, namely the manned and unmanned checkout 
flights with Redstone and Jupiter. , 

3; Tight schedules have forced ouie team into the undesirable situation to be
gin "ork before the capsule design is finalized. Close contact with the capsule 
cont~actor will be initiated from the very beginnin~ As the proposed capsule de
sign'does not seem to deviate appreciably from NASA's conception, we are distribu
ting NASA's (ctass:!.fied) final specifications for the time being to your informa
tion. 

4. A general' description of the project scope and ABMA's role 
tained in a recent (claSSified) 'document prepared by ABMA for NASA. 
helpful until better information is available and is likewise being 

in it is con
It may prove 

distributed. 

5. In spite of present uncertainties a preliminary "Model Description" of 
missile MR 1, to be fired (unmanned) during October 1959, is being P'l"'pared. It 
will be distributed shortly. Changes will be unavoidable and wUl be coordinated. 

6. In view of the human life involved in this project the measuring program 
should be exceptionally detailed. It must be realized that, to replace a full 
scale sircraft flight test program by a few unmanned test shots, is a staggering 
problem. It will be necessary to be able to trackdown. any conceivable malfunction 
during each flight. The laboratories directing requests for the measuring program 
to Mr. Hoberg,.G&C Lab, may keep thi~ view point in mind. 

7. Among the new problems to be solved 
emergency procedures during manned firings. 
liminary description of the problem bssed on 
~issile Firing Lab. Attention is invited to 
and critical comments are invited. 

in this project will be normal and 
The inclosed memorandum gives s prew 

the experience and thinking of the 
Section III of the memo. New thoughts 

I 

8. Missile numbers will be as follows: ~ercury Reds~ones will be MR 1 
through 8 (corresponding to the previous RS 52, 55, 58 through 63). Mercury Jupi
ter will be M1' 1 and 2. 

MY 
9. All questions pertaining to the Mercury Project and its military transport 

version msy be directed to: Joachim Kuettner, Man In Space Project Office, Struc
tures & Mechanics Laboratorv. 

DD FORM 
1 FEB 5' 96 REPLACES NME FORM DO, 1 OCT. 48. WHICH MAY BE USED, 
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1 Inclosure 

DISTRIBUTION: 
ORDAB-C 

,-D 

-DA, 
-DC 
~DF 

-DG 

-DV 
-DM 

-DR 

~DT 
-DL. . 
-DS 
-DSC 
-DSF 
-DSD 
-DSN 
-DSL 

-DSP 

Capt. MOlltgomery 
:.Dr. von Braun 
Mr. Rees 
Mr. Cons tan 
Mr. Rudolph 
Director (2) 
Director (2) 
Director X2) 
Mr. Mack Shettles . 
Director (2) 
Mr. F, w. Brandner 
Director (2) 
Director (2) 
Mr •. C. G. Hall 
Director (2) 
Mr. Buhmann 
Director (2) 
Director (2) 
Director (2) 
Mr. Rieger 
Mr. He 11 ebrand 
Mr. Paul 
Mr. Lucas 
Mr. Palaoro 
Mr. Pedigo 
Mr. Koelle 
Mr. Carter 

-DSRR Mr. Hustbn 
-DSRJ Mr. Stein 

JOACHIM KUETTNER 
Man In Space Project Engineer 
Structures & Mechanics Lab 
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MEMORANDUM ON BOARDING, LAUNCHING, AND 
EMERGENCY PROC;EDURES DURING MANNED FIRINGS 

In informal conferences at Cape Canaveral and Huntsville with 

members of ABMA's Missile Firing Laboratory (Dr. Debus, Dr. Gruene, 

Mr. Zeiler, and others), the problems arising at manned firings and 

possible .solutions were discussed. The following notes give a 

preliminary and somewhat undigested appraisal of the situation. 

I. BOARDING OF MISSILE 

It is generally agreed that, for safety and psychological reasons, 

the occupant shall spend as little time as possible in the sealed capsule 

On top of the missile prior to firing. Before the passenger boards, the 

capsule must be securely attached to the missile and all components 

which do not involve the occupant and the capsule sealing should be 

completely checked out. After boarding, it will take about 30 more 

minutes to check out the occupant, the sealed cabin, and the 

physiological and environmental telemetry measurements. (A more 

thorough estimate can be made after the capsule design is finalized. ) 

When this checkout is cOlnpleted, it will be necessary for the 

occupant to spend at least another 30 minutes on the missile before the 

actual firing. For, if everything goes well, it will take about 5 minutes 

to clear the service tower, 10 ITlinutes to remove it, 3 minutes to 

clear the rest of the launching pad, and another 10 minut.es for the fitlal 

countdown. It is doubtful that this total of 28 minutes can be substantially 

reduced without =ajor technical changes in established launching 

procedures. 

It, therefore, appear s that the occupant will have to board the 

capsule about 1 hour prior to the scheduled firing time. (This does not 

include any reserve for possible holds.) 

During the occupant's idle half-hour on the missile, he may want 

to listen in on the countdown. To ensure excellent communication during 

this time and in view of RF silence, a ~losed-1oop communication 

,link between capsule and block house is considered. This applies also 

to the recorder checkout which should not rely on telemetry. Even 
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though wiring between capsule and ITlissile shall be kept to a ITliniITluITl, 

this type of wire cO'nnection ma.y be imperative. 

II. POSSIBLE EMERGENCIES AND ESCAPE PROCEDURES 

A. Missile Does Not Lift Off 

1. This can be an ignitor failure which may require 15 minutes 

'to replace, hence recycling to X-15 minutes. There is no necessity for 

ejection, and the occupant may remain in his seat. 

Z. It could be a :'!!iring or similar problem which may require 

,varying amounts of time to rectify - anything from 30 minutes up. In 

, this case, it'is probably advieable to take the occupant from the capsule 

and postpone the firing temporarily. 

B. Insufficient Thrust 

The missile does not leave the' pad. Engine ITlust be cutoff 

immediately. If no damage is done, the situation would resemble that 

ofA. However, there is the possibility of a ta,il damage (for example, 

due to rough combustion with injector damage and dome explosion), 

and the missile may fall Over. In this case, emergency ejection 

is indicated. 

While manual ejection by the occupant - as well as by the 

blockhouse control - must be provided, automatic cutoff and ejection 

should be considered in view of the time element involved. Both 
I 

thrust-chamber pressure and missile attitude may be appropriate 

sensors for cutoff and ejection. Angular rates may also be considered. 

The ''tip-over'' case with capsule ejection may be tested on the static 

test stand of the Test Laboratory. 

C. Thrust Failure Within 10 Seconds 

If the missile has noVmoved more than about 1 inch up, the 

situation may still be that of B. In other cases, the missile may fall 

back and crush its tail with a subsequent explosion. Emergency 

ejection is clearly indicated. In this stage, the' missile can be seen 

only in the blockhouse, from where ejection could be triggered. Thrust

chamber pressure could again be used a:s sensor for an automatic 

ejection. (To distinguiSh this case from B, which does not require 
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ejection,. the trigger :may· be ar:med only at lift-off (break-wire) and 

should be disarmed before scheduled cutoff. ) 

. D. Thrust or Guidance Failure D=ing Boost 

1. If the :missile is aerodyna:mically stable, there is nO 

im:mediate e:mergencYI but, since nO separation is ensured, ejection 

will be necessary. An attitude-sensing device would again provide 

automatic ejection before the trajectory flattens out too :much, or a 

thrust cha:mber pressure sensor :ma,y do the job. 

2. Ii the missile is unstable, it may' flip over and explode. 

l1n:mediate automatic ejection is i:mperative. Manual ejection will be 

useless as the required reaction ti:me is of the order of 1/10 of a 

second. The :main point is to eject before the :missile is pointed 

horizontally or downwards or before it explodes. Aeroballistics 

Laboratory :may check the flip-over rates in the worst cases (e. g., 

co:mplete loss of thrust and control at :maxi:mu:m dyna:mic pressure). 

This should be co:mpared to the lag ti:me of the autOInatic trigger, 

consisting of gyro-sensing dela.y, relay-reaction ti:me, thrust build-up 

in escape rocket, etc. A tele:metry link toconfir:m co:mpleted ejection 

is required. 

E. Explosion in Nor:mal Flight 

Although most unlik.ely, this case :may need so:me further 

investigation. An analysis of filtns taken fro:m the abortive flights of 

JUPITER lA, IB, and 9* may give expansion rates of the fireball. 

There is so:me chance that a thrust-cha:mber pressure-sensing device 

:may give sufficient advance warning for automatic ejection. 

F. Missile Off Course 

There is only a slight chance that the Range Safety Officer 

will agree not to destroy the" missile in flight if it is headed for inhabited 

areas. He may, however, be :more reluctant and selective in his 

decision if an occupant is aboard. The case :must clearly be anticipated. 

If the "off-course flight" covers one uf the cases discussed 

under D, ejection :may already have taken place. Otherwise, it appears 

necessary to take the following action:' 

*See Major Robert N. Flint, ABMA Signal Office 
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I,· Give the capsule occupant proper advance warning of the 

impending eje ction. 

2. Receive a confirmed signal {telemetry) that ejection has 

take n pla ce • 

3. Allow a Bafety period to elapse before the missile iB 

deBtroyed (probably of the order of 3 BecondB from ejection - to be 

determined more accurately later). 

III • .IMMEDIATE PROBLEMS 

A. As indicated in the foregoing discussion, certain problems 

require immediate attention. These are listed below along with possible 

cour Be s of action. 

1. One or lnore automatic ejection systems are needed. 

(The suggested sensors of thrust-chamber pressure and attitude are 

examples only.) A study of this prOblem by the Guidance and Control 

Laboratory should incorporate the trigger -delay time. 

2. Possible flip-over rates during unstable flight conditions 

and fireball expansion rates will be studied by Aeroballistics Laboratory. 

3. Reliable communication with the OCCUP,l.nt during flight 

must be assured (Guidance and Control Laboratory). 

4. A critical review of the emergency cases and optimum 

solutionB may be undertaken by the Missile Firing Laboratory. 

5. A test program is to be designed by the Test Laboratory. 

6. A reliability study (malfunction probabilities) for the 

JUPITER C and the whole system should be undertaken by the SYBtems 

AnalyBis and Reliability Laboratory. 

7, Discus Bions with the Range Safety Officer will be initiated. 

B. ll1 preparation for th~Be studies, an inter-laboratory 

coniel'ence will be held shortly. fu the meantime, new thoughts and 

critical comments are invited. 

JOACHIM KUETTNER 
Man In Space Project Office 
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