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11' 111Jm!'IV 3 S'l'Jtl' 0 IOU.' 1 fll f', If r, 
CllUt, r,.~n or bpu• ~dloir.l• 
our Bthoel of 4na111• Med1olmt 
RllDDlph fhk, 'l'uae 

l'W Po1at ala,_,., 21,.otl lifa41elne, a W.oh of .,Tiation llsdiolmt1 

••It ... ,,.,~-..._ hnon lmolnd tn f.'llr,hta 1nto th• upper 

.. ...,._,.. llD4 ~·· ~o .,. ... Th9H are 'fU'iou• pnaaea of thia 

kid et ntdt" ffl)•dinf. upon the l'h.Y•ioal mid phyll1olo;-1nd oha.rtl0-

-1'1•th• of the c?iroJlM!lt. 'ltl• •Jt•··tl of tM T•hiole. 11,m upO!l the 

The tlnt •tap of apace flight ttw.t w Olllll oxptot in the h'!edh.t. 

f111Nre •111 be th• lon11: dtatar.ee flirht• u 11t!P41rt1cnio •~rid tlw"c:ur;h the 

apace equhat.n te,;l•• •£ !ohe upper at!m•phe.re. TheH t Urlt 1 are 

of' the ti·• t:htl nhiola e:lhi'-1t:e ,!lrl!lan• atit1'.ia tm!I P'l"t ot th" time 

projeo'ile atat.Uh l. '1J'!t DO\\' at th" th!'HhOld O'. ~hil tiret phH• Of 

lflllH tUr,ht, \" ... 11. vlob!ll lp!IOO •qulnlent f'U11;ht. 

;f'aptl' tn be "1 T'ltl at tfi,. gJ*ee ltedidn. ~·•Hl<lt,\, 
~-•rlC!lll1 fosket ~ool•tf Anrmlll llfftinr, at ti. 
illl,.,nd Jubilee ~ua1 'ff>et1nr or "l'ho !~rlean 

· "ohty t:if ViJehvi1°"1 'nr:1n"1el'e, in •n:tos~. Ill., 
: ine"'b•r U•l!'t, l9S5 At Thf! f"'11Toe1 i'utel. 

_______ ,,...._"ft •. .a.1': ....... ··-··-~ ' ~ - ,, '___-:' --~--
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.\ 41eelalft phaH 1n the tnelepmnt ot tllj!')t' 11111 ••• beeo 

Hlde•cl .. eoen a• the a,..d <'l aboat 6 1lllllt• per .. <iond or 161 0'.lO rdlrB 

,.1' heu1' hu 1'ee11 ..... l'I... Thia la nterred 1lo at the oiroul!U' orbitol 

"Nloilf...,., the •P"A Wihh •abloa a nblole 1lo elroh p81'1T111110ntly e.rol.Uld 

illw ~ la a or\lilJ mob a 'Nhi.de 1-kH tm " a9ildllto 1Jtft.1lua, lib 

tit• ..... Na ii t!nps!er!!!a •pM fU.p;ht1 or ·on apeol!'ioal 17, 

M •• H a .,... of T .,. er U,000 ~pll ha• beea Haoh•d• trut whlol# 

"111 "rHlr ~ fN• tlw gra'Wlta•ional oontrel or tho earl!\ ud .. a•t!• 

in. "'9 ..,ilh et hrtMtf'?i.n.'*'7 apae.. '?h1a -.eMolo will ioben haw 

at\ ...... d !p. .. eb!I a!!.-.1 thla Will ff the final pMH of apace nir,h\ 

.u eu W.lJ' be ..:i led intvpl••WY •ncM tftvel. n. t••r.-oinr, 1-

• ola111tl•'1• ot ~"" poadble denlop111D11al atap1 in ll.tllwl flif;ht, 

Jti b zq pll'pOH in thi1 parer to d.11cuu th• iied1ad ;:orcblt!""• in­

ftl~ in the aeoood ,M•• ot ap1u1tt fllr:nt, na'llely, that .,f dzauinpl1uuibry 

.,. .. tUr;nt or uwllU.e L'Uc..nte fbh 1a tull•flod«ed Df:.'l'.O• r llrht la 

itl et,.19111 fot'Jlle Full•flcd,,.t!.1 °t'OOl!llJ.H dl ot the 1t;ranr,e Mrtrvn111t1nW 

fronted 1n Cpt\09 fl1~hte 

----
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llal ftrl\ et.p tn the dtreottoa or w.. pban or 11pa.ce ntr,ht h too 

t.twatad •-mwd eatell!te, nob u ti. om rece~ propo~d, nnd 

to "9 n.q tor la'lmohtq: in 19S7J hilt w vUl take a otep turtoor nnd 

UllW, tor tbl parpMe of our disOWldon, an 1Blltrmll!lnted PYll'lC"' nata 1 Htp • 

We vUl not, hownu-1 dJ.acras• bov thiB "nl:dole arri'fOa itt 1t111 "rbtt and 

\19 •llt-1 (aoeeluattoa) probl•• lmol:ftd - whtoh aJ"G not inmsmountable -

1llt ratt.r w •Wl protnDlt to be at th9 ·~ whe"' tm whtctle bu 

alft..,. 1'9Mbe4 a •rtain orhtt am ha8 aftainlld. M'tellite 11tatu11. 

!Ill .,..a req'lliNd to atu!n •atellU• etatwl in •arl7 19,1"l"I mph 

•• ... le1'9le 'l'bt dent1er regtom o! U. atmosph:tN \ltlllld l'f'Oh.1.btt this 

•pHcl t.aau• ot air 1'9ubtan. an:l f'r1otlon lnat. At ttbout 12"1 rdlt!, ar 

200 .... mwwr, tlw air le vithQQt noticeable ef!'eot tn both nirpeot!'. 

Thi• •~o and aerothe~o border or thrt atm11phsre can tllere-

th9 ahoepmN. Tm aotusl mtertal bo?-der or M1iJ'pngmi91l bm.1er ot the 

atmi!Jphere, howner, reac!:iu1 into tho area or 6'J0 itlloe or 1''00 kill.. f'rOll't 

vbln w enter tbrqh a 6?, Idle vtde 8Jll'll7 110.m 'nto illtel"p].nmt'lt"Y 11paoe. 

Bllt it milt be enphadaed that onn abcml th9 vtroM11ttcuu border, tl"O 

at..phlric emrtroment 1• epaoe equJ:vitlent in praottcillly enr:.r r•"•peot. 

rt ie h'!re that the lallr' o! &O~O!I lOf'le thlllr tma."1ng m:l. thol'l~ or 
1un~os take •f'1'eot, rather t~'lltll at th! astrMM1cal l>:rrder. 

Tbe orbtW !'p&f'd requf':"ed at tM.P lenl i~ rourhl.7 17,5n'1 !llph and th" 

ii period or reTOlutfon !11 1100ut .,,~ ndriute,,. N.atu!'all.7, vith !mrea.'!lh~~ 
~ 
~ 
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) 
a 
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.w-, u. mtW .. i..1v-.7-. ..,, ti. ,,.nod or .. ~ .. ::'" nM 
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. lmN.-1 (•• tlble I). 

....._ A\ \hi• alt.ltude "" u. be,.m th9 r lam or tt. Iono11pb!lre a.rd 

t.. llllllM ._ ~Ueal border. At tbt .)')!) lliltt lnel th!! orbital 

wleettr lit lT,000 ..,a. and till prrlod er rrtolutton 95 mlmtB•• 

......._laU. ot tbl erbttal wl.oe1t7 !JI tho taet that thll rrairtt.­

"-1 ,.U •t U. eutb &Dll the eentr1.tapl r ..... oauNd by t.be 'N!rl.ele'r.i 

t.rtia, &ft balanae4, \ltd.Oh Jll&an9 th&\ thl fth!CJl.e and 1t8 f.)OCUpant11 9.T'll 

•dllal JIPO'ble• \Mt I would lilnt h dlll!louae. Tmre ~ t"" ~1de1.1 to 

W. pl"Oblaal 1) t.h9 QQtral !J!d'Bal ym§ rer,ard:tng th!! wll bo:t~ or 

tm oecpants, and :Z) tbc HDSOf'l' P81Siolorr~cal a"~at. ooncernin!! cent1oey 

pereep\lq ot J:Ollitioa of the b~ in UpA09 and flllnl!IO-lllOtm•ic ContMl Of 

\hi bodJ' ll:rft11ant•• flo tar1 experll!lllnte OD ::gn t.o Btl!r.iy the e!'fuot ?" ll!ll"O 

lllUWUftr• in jst planu. Thr:J exr.er1.•ntll of r. n. I~11.U!.:i,:;11r !n Hri[t,ht 

1te14 Ml'Ollltdtoal Laborat?ry 1n 195~, thnr,e o:!' l'. voa Ro.!olah in '3\mno!' ll:tr<~ t-
1 

Artent189 in 1953, a.~ JllOBt reaentl:y thor4 or ; • J. Cl'lrathovohl tn 

-· ----~ ... lo:."-"......_~ .... ~, .. ·-- ~·· ..• , .. --------

I 



/ 

• _,_ 
- .. willK .. foal .ta & ..wllitle. .l JIOU!~ ll!dft 111 '1oo4 Jll'981W!"9 

......... 01-1 ot ~· Jftllaft tn the ft1"1e aipt N ... ~ 

~ - - Jiii' ........... of the U'Wr1a1 11et.a. n 11 t.beretore 

. -. _.ll' '9 11JMk ot a •...- 41w111• a1•nw to motion alokMH. At 

*9 JOb'- X 1'0llA like ilo .aa. tb&t a __,_ uU1'1o1&1 •"111119 i• tlle 

I •;~'.: '.. : ...... of ~ allolft & ftDa1 IOla'U-. OJt .,.. 91Rln prolJla 

• 

' . 

atate fW ~ ot ...,_, weu, .a -'ha, me ta. ..nh.' 
.ta to '1119 ....a er the ....,. 81U fll the ll'&"itJ' flo.e staw, ~bi• 

... lie .Ut w llaY9 llft8ftl. nDll9 orfllllllli or .,.awe llft'nl wtnp that 

lllllrft M «r!!t·l"!O!RtON, u:h u the "2ltft14 located otoUth organ, 

af. 'tll9 ~ of the J111'9H\1ft MDM 41etriwted Jeripheral.17 OffJ' the 

-*1re ltk1a (alloa IO pa J)J 9J110lfio mne ena.tn.,, in the 11W1Clea, the 

• t.u.I llllOle apSDlle• anl. f1llallT 1 apectfic nene endinp in the 

ltlmlnlft tu_, tlMt l'M1n1a oorpuaolee. fhe7 all 'b9loag wt.be cate­

lflll"T ot MObano-reoeptcnlJ tb9M receptOl'll h&ff an ~lft function 

SJlll!fv u the,T react to ntwnal taroH an4 inf'c:rm u abeut the outer 

1ICll'll. One web uteJ'aal. to.re• l• tbt grarttatit.m.Rl. pull or t.be earth. 

9alCf .i.o baTO an enterooeptiTO er a J!!"l?FioceR,t1~• tunet1on 1neofar ae: 

'1riq tntora u about the teuian con4it1Clftt!l 1n the okin, tbe lllUl!Clea, and 

a. c..-ot1n tiuu. '1'h9J ~, thereton, an~ role 1n the 

IU8ClllJ 8)tor oontn>l of the l:!oe7'e aot"lmi9Dt. In the muse ot the Titat1bul.ar 

IPfllU'l'twl and th• preasoreoeptonl or the llldn, the erterocept1T8 function 

u mare p:rmouno.a., 1n the other 118Chenoreoepton the proprtonoepth'e 

tuncsticm. 1e dm.tnant • 

____ __,_~~ ............. _ ... ---- ...... -~~;:-~- ----............ 
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1JBA1' S.AM 

Ja tM llWf'ltJ' tne state t.be cteroo.,tin or the pw1-ncept1n 

· ,__ t1f \)W ~· 1a e]!mtn&WJ ti. proprtc:nceptln 

~ llwn'G'
1 
la-'• 1'or tad• nuon, a mian. mak1Da • h1ab din 

f:r.a a.41'Jial ltla'l, l• Ql9 ~ pd .. & 1V'le\J' ot IQl'O'ba\10 J'tmP8 quite 

, ~' ~ i. s. u. a pll'fiv-tne .naw ~tu un. 

Bit~~.,.~ of 111111~1• a'ba'\1\uted 

- " ....... "1.,. ...,,q •911' ,.. ...u-.1 t.be J!bo!!Qr!O!)?t0r!!1 

W - ta ..._. ...... - illle 1119•• V1'ell in tll9 pYlt.f tree inate, u in a 

•.Utw, tile .,.. will w '119 onll MDH oraim tbat lnfoftUI tM oocu.)18l!t• 

fll tbltis" ,..ittm. in lll*MI• 'fh18 briJlP u to the prolllem. of Ti.•1.on in !p!5!•. 

-

ot _. k1nl. .. tu light ~· that e~ '" in epece T 

»Uen na11P\ al stulisht aft tint I w an alao ocnf'ronte4 b7 

lnllreO\ PDllsht ocalas boa the ea:r'111 renected bl the oont1nento, the 

..... , a& ..,.01111131" ti. olcNAtl. Holeo•er, •me ot t.he 1n41reot 8\Ul• 

11.P' 1a ~ f:raa \be ~ lllpr8 ot t.be ~ baoY. into 

.,.... ~I ,,. ba\'9 bl411'e0t 8\ll\l.1gtlt reflected :trca the llOOll t 9 Intl'• 

bee. l\R tbere 1• no !lgligpt, and tb1• 1a the factor that makes tba 

'f1.llUl eon41t1.0ll.8 •o ~ in the regime vbere raatellite• moe cooceinble. 

lql.l&ll\ l• nnllght scattere4 in .il directiona b1 tbe air JllOlecul.ee. 

lee_.. the UCl1"t vaTe JIU"t ot the visible qectrum 11! HpeCliall: affected.1 

tbe eoa'\Wrisl& ;proa.uooa the 4.Utue blue C!Jq'llght 1n th4t a.naer regions ot 

rat.ber 1'll'S.gbt etqlisht, 4urin& th• 4tq time the Moon and ater• roa.. into 

!mlaillllit.J. lfith 1.tlCl'eUiII& rarlf1o&t1on of ti. air JDQ].eOulea in hisher 

al.tl'tta4e•, acatterinS cf llght cllm1n19he• grad\11Lll7 tm4 cean11 at a.bout 

100 mllee. Be:ond this leTel the sl',7 ia iiera:ne:rt.11 dark. 

--... --
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DI_. ...... , ..... -., ~ l• .eal1' 10 ldll!'-'-' u ocmp.re4 
,. . 

;,, ; 1d.'1l *' flt ,oo p1nn.....,.. ta tbe 10Wll' ~· IP 'the nn la 
. ; ~. . . 
•·;-'.'··· / 'ft.lllU. fa l"9 :fll1l )d1HIM8 apiU1; • 4a'k 871 UO.p\ of OCl'ID'ft ,..,, 

: ., - ••1"W ..,.. ~ tM 8Ulolr of \b.e Jar\h• the .._.. an al8o 

:' . ~ au ._..., ii.Im, .... -- lw JOll'lan .u.n, \M 1IOClll oan 119 ... 
.. . 
:{):fabU~ ......s.11rto.....-vl\ta "18-. ••••flt* laok et 

;:\ .. ·· .. ··~ b.. ..... , 1lbe ~ lll:\111a. UP' a..._.. ill a flwt!WI\ 

', :.7 :-. •. ~ ... la...,...."' ..Udllt ..... la hl1 brieh'DH• 

., . . , 

.... 'fi..U ..-., ... ~ .i. Sa in .. Qdmlall ot .w.w. !he e:ctra­

.... JJ'hl'le ~ u gOQn& 13,500 toot ...U.• .. .......,e11 vitb 

.u.,aoo '-' 0&11111H • ~ ~·· ~. H:et w IBha4.ov 4cl!sillaw ~ 

Ill tM .-... tor tM ..poian. nl• .uage pllo\otlOotlo ooollUcn J08U 

..u-1 ~ Sn 1ibe tielA of omv..t "181• and m1Dal &daptstion. 

Aal * nnnae Ull\ri'ft\1.m of th9 lll!Jlt eoaro••, Dlm, etara, en.\ ~ 

~ nnJJ.ab\ f1"Ca the -.rib uA DDOD .... or special tntentlt rrca 

-. ~ or arl.entatloa. 1n IJM•· 
11.'o tilt• point I woul4 11lro to Mk• a caspsr18CID with an enriroment 

~ t.
1 

90-to-8pllek, th• ct..-- opposite ot th&~ i'aiml in 9P409J name.11', 

\be 4m .... In \he ~t, th9" are al.90 llCllle e1ailarltiea that, 

~to tH well-known ~ •i.e.., extr6M .. touabe." 

w. Beebe obtened in hi• •b&t117qbere .. that the llsht 1n\lml911'3 

....., ... n.Ji~ vit.h tncreUiDS 4epthp1 While 1:h4t qeotrum eb1tta tovd• 

u~. ait at adept.hot 16oo reet, l18tn 1• caqil.etelf abeent. in 

the AtlanUo ooean. !n them• recJ-onc wo find fish with lUlllinou• crgntll'! and 

c.;;;:;::- -- -~ 
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'Mltt1 ..... ·~ .,.. •• , ...,.. .r Uc:lft 10,000 teM tMft ... filh 

a.a. -, ~ .,... n.. ...., ... fta1l ft1' alllo9' mU1••lJ on the 

•'t? I ... ..,..,..-.. ot tUir t1kJa '° .... tbe enThotlant. 1'hla 

......... a _.._ .....n '° '1le ld.'IU\lm t.ba\ wUi 'be axpnience4 

:.·;, -~ .:. " - ..... 1tJ1N .-.1'1ollle la tbe lutmeM ot t1a ...... 11e&1 -.re the ; ~ ·~;: ~/ . . 

tt~~ :,> .............. .a .r i.ns..e, -. ,.tu. at.,, =\ of tm ttlh 

~J;s': $9•'11ZW ..iai, llr t11e ..-S~ al ... ,.........,_.., tn the 

ii+·~ ... -fi'i $ : '· ·- ......... - ..... - ..u.uw ot pnl~ OJ'Mv.:L 

~~-,~:- :~ ........ .-s~ flllllnlea at De~ ta 

f4tef_..., .seaau• ..,_. .ur.)¥ UJOD tM )lllotonoeptore 01" upon 

n--. 1M ..... 1lllie nae, ul ilM Ml'th al llOClll .._ the oJt1cal toot. 

MIU ,_ ta. T1..i ~CID. 1n .,._. 

1J!M ~ ot 1iU nB, ....._., J0118• ID~ ..Uoal 

,..,.. n. lrf'1W.n nH..- ot the na 1n tw mslnal 1nte.ns1t;r, 

'llld1lt 9°' llttMtel 111r ~ Ullorp\tcn, ftJll'9MDW a h&l8l'll to the 

.,.,. 4 mlh 8JlarMr ~ of ~ h ntttotent to oaun a retinal 

-., lllMda u t.lln kDCIWll to the ~J.osiat, u 1t oooun occaa1~ 
-

..._ _.. o'llMrna a •lar eollpae tbrw8':l an ~fia1entq moked 

........ 1-.h a 901.u' rell1a\l• •fteot upcn tbe fO'l'e& Of the retina 1e 

tt or•--... ta ftcs\aN 2 1ddoh ahCnNI a ..ii 41at:lnot ispot ot alter&ted 

u... Ilda h a p1otun of tile n'1m or 111 right 9791 vhioh mows 

a n\lM1 ~ tdi1Gll I acqU:lnA when I o'baene4 a toMl aolar ecllpee 

la llU u a SDeQni.lllOel spaoe-cmiou bot of -twln. Thit reeult Of 

SMb a• oalJe& !C!l1]!!! b11nd••• 11 a llOOtCDa ar a blln4 qot in the 

'ri-1. ttrlA. 01lta14e of the atmio.pben, the de.Dglft' ot llU.Oh a retinal 

~ lQ" 41reot aolar light 11 1ll1Ch great«r ant :trca an vtitioJ,al 

•-W\e the wn Ghould be obMM'ed ~ throu£}1 gl.as11 vitb ve~ h!f!'h 
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~ ........... . 
la ......u.- ¥1'1a - ep1e&J. eoallU.. fCNllll 1D tM .,.. et\lhalent 

....... • * nn »'•n.,.. • .u., ul .la~ 8JlaM1 

X 111111. 1l.Jl8 w """- te pa .....U• a ~1111 JN)la tba\ llaa 

· . ..._-... twrMt. _.. sa llW ..u..i ~. I' I.a '1al·prolala 
•'' 

;\ ~·-•1r.•~-~·••••*'3!le:!fi•:e&#ml!""* ... : ~ •: - . 

.. ,·; ~··' ,,. -......... ~- ~·,i· ·. -'~· :~,.r . - . 
··;:tt ·· · Ja...,. ~' .u u-.. ia a ..WU.te, "9 ....P ot ~ 

SW l'9••'• -..- '9WJlMlil."'tllM1MD Jdab' naU¥ ia, ._i,, 
I 

.. .WOW • 91lla ot .a. elll'Ul -,.n ..,_ ill tbe tam ot a ocme 

\: .,, ... llllM • i,-.,,ooo ~-. tnto ~ .,.... 

~- IHRI ........ tbt ......- ft4tla ot Wa .,,.,., 4lft MDt "°'114 take 

_. 111•11l .atelllw 1-a 111a1m ~ lll:adH. J>mo1D& t.be 199sntnc part or 

"9 ~ (Q:ln " ld.mdlee) ~ ftlaiole 1e a:poae4 to the IUD am 
&at t41t lit' lvlme .. a tbtl - 'Um, u tHorlW ~ton. Euch 

.. "" ~ OCDU.'1Ga9 St • atell11le ant' ,.. ... t.'tl:rolll'b the 

lill'Wla'• ...... 
._, Utfna\ k1Db ot on111 »Jwa, Jaown:r, an ooaceiftbleJ in 

- el -- • 8&'Mllite woua DO\ ~ thl ....... at &11. Be tbat .. lt 

., , la cnttal .,... tl.Sata' - ......... uld.•t Jblwloal 4a;r'-n1Sht CJOlA 

la ~ •••• 'b llQ'~, • :iron ;pnohel¥, ~ 11.ott.-lhlldcv c70JA 

b lM9 t1lml ho haara. ll'bltntcre, w .. , or.aw u4 ..S.nt.a1n e at"tlt1-

ellll a.-n!ttr' qole v1th1n the •t.elll'- to IW9t 1i.be pbJaiolq1cal 

~ ot ta oocu,.u. rar, ...,_t.e 41uml. 01'Clln& 1a of ,,..at 

~to Uw health aDll eft1c19DCf ot maa. Ill tact, ware eo 

~ 14e.pte41 or eo pl'qaiolostcal.1¥ bound to a cl.£q-n1£:ht C70le, 

~ _ _J..._·~=,,,_---==-----sw-..------..--C::::;.;;;;.--.;;:-:;:;;,;;.....,_..__ 
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, -..d.h.tH. land v ai .. p and wkef'lllne• or aatintq, that it met be 

wprdllc! u a btologioal lave Ttt ignore t.MJ lav vOl.lld, &t'ter a V"ok er 

••t 11-4 ~ a •allP\•'9 •rTOU 'break4ova. 

lletl MD aa -.Ute ctq.ni8ht OJ'Ole be aoh1n.d tor tl'lll aoGUP'lllt• ot 

.. .ntftolal •atilUiU.t 

f'• ti.., U.. 1111t4 ti9 mat be tlduoed ill a apeotal n.t~ht. oompart-

••• "rt. .-•tin le pe19d. ae to tbe la~ and U• 1ntenal or l!IUeb 

aa U'\iftetal.· ~ perto4. 

Ill t1dJI 1'9IU'd J'llfl11•nee u ..i. to t.Jw important bade e1:cer1.aents 

lal'l'bd aat in tbe Munoath ea ... in lt"'ntuok7, 1941), hi' '· lleltmann, 

Prot•11•or et Pll;pioloC' at tbs Unh•nnr or Chiosgo. Dr. !Ueitnlll.nn Pi:ent 

"'9 .atbll in thf.a oa,,.., vtth 1H111A1ral oo-vorkere, umer arllftclsl.17 

,,.....4 dq-llilht a,'Ole• or 111rrerent 1•~· Tm :rearult or ttitee 

nperiaent.1.11 ahcN9d th11.' an oan adapt h1.111Hlt to a diurnal oyole ~ 1.n 

U.. rsnp ot tram 18 to 28 hour111. Within thh r111w,9 tht tfll!lp9rati.'Tlt 

....,.. of the body follOVI thrt Tar!.0118 cyolllfllo Ofhen A cyolt>, Ptlortar than 

111 bollr• er lo~r than 28 baur1, w11 int.r,,duoed, no &::lapt.ati on 1o11.1r 

poadbl• aM thll t.mpsra.ture oune returned to th nomitl OJ'cle of: 

24 ham'•· 
TM• ct"" WI the clus tor eo1v:l~ the prl')bl'!llll or d1urusl c :OHll/? 

la a 111&11D94 aatelllte. It ,. abo-l!MI a lrlni!Slll d117-n!.r:ht eyole of' 18 hour,., 

41Tid.inl it tnt".1 8 bourl'I tor ebe~, 2 hoUrtl tot' recreation, and r. hO!J?'l'I 

tor duty, tint vould ba a rea.•.,mbl.~ oolution. Or, if. a ;i,t,-ho-.Jr i,;~,._niii:ht, 

[ o,..i. 1e ll8lflcted, the bast plan !or a .ubd1vtllion or thie o:rol.f'! \<l?U.1.~ b> 

o' c; 8 hOIU1I tftf' el.eer, 8 houre tor raa\ and 1'90l"ltatton, o.l)i IJ bom'a tc1· dutJ• 

~ ~ .Ul thl.- p1"9•UW"'M" that ~ crev will b"' larg11 en~ll to be sulxHv1ded 

~· int.o f.hr<o>"' rn•mtp!'. In t'r i::~.~·r; ryf' ~'" ~··t~ '"'"'·iJ l!'l hour u:i.7-nt<'l1t, n..-elc, 
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a -.pwp ..v 1ilCMld lie ..mot.Ht. rcn-a~ H\ell1t.e operat.lon. 

v. _,a..- thd the mvW,to nt.e ot an oecu.riant ot an a.rt!f't.otal 

•atelliw darlJIC btJi da'7 Mu:N, 1• abtM&t tba • ..- u that or u ocait;:vt.Dt 

- ..,. -- ..... workJ t.h!t to\al •tabol1t1111 dur1.Dg • :U,..haal" ~rlod, 

!Mltadf.al elHp ...i ntna\101l VOllld t.bln be in ~t. ord9r ot 2,,l)n oal. far 

a fJO kl• Ma. !ht.- llrinlll 1111 te u. reapiratMJ requtn•nt. ro.. t.bll 

_.... n. ..wa ta • ..-us.• ... , flt ...,... "- •~t.l.T oloMtl, • 

•def •M• la ftteb aa •quw a-.pblioe ta a:rtt.tfda117 01'9&\e4 an4 

....U..4. 1\ mn ti. np'1allt.•4, bmwftr, tmii llUOb a hpe or ftbtn ts 

nquln4 .,.n down'° the atmepher1e ft~lon or 7',000 to so,fY.lO r. .. t. 

0.. et \bt Tital \aen tn the oUaatt.aat~oa of tM sealed oe.bin '!a 

hem tta atoremn\t.omd •tabolie 1"11.te ot 2500 oal por Mn petr d'!y1 

W ... ulftht. tM IJIO\lft\ Of OXJl8lt ntq11il'lld by Ont !'J.t.11 pnr t\8yo 'n'I! 

ealorle eqll!Td.•n\ ot 1 lite!' of ocnen !JI 4.A5 uada DOJ'lal. rmtr!t1.oa.u 

eomtttom. Tbit1 •ans th.."lt the b1olodonl. 'i'~t!on or l oal. reiqnirefl 

206 .,,} Of ct111il9D• C.0-qaentlJ't th9 total POUDt cf OlrY'fl'9R OOMll"'!Od petr 

_. per liq !a rwr:hl7 500 Uter or 0.7 q. Th.1" &!'!!:Juntl'! to 46 lqf. or ~ pH' 

•n tar 1000 eatelltta ?'9TOluttom tbd take pboe in 66 ~ in C'lW." &t'~ 

wldt at. the )'lO ldlJt altitude, al' 2'16 kB• ~ tw A orev or •ix• .~ple.-. 

•-' ot \he oon1u.d mrnen tr01!l tt. 11tm-• t&Me met be oantl"olhi .tn 

eueb a ~ tba\ ti. orm'ln pre•l!!W."9 doo nob tall belw 1 'n r.m ff«• ThJe 

!iii abwt the mS.r:d.ma lbdt permin,.1bl• tr>r ctmfnrt &!Ind e:!'t'tcl•l'!C1J it 

thenl.cl aot SUl'pUI tb!o JJ91'!tl11dble llltd.l!Wl of' a.\xftat )t;X) 'l'D 1'iJ beO!lU!e 0'2 

o~rrt.at1.oM aba'le thie lonl !l.l'1l tmeio. 1ht t'aot th!lt ll9 cau tolerate 



t.Wtat ..... ~ ,. -nen prob\ .. ta •1*19 nt~bt • 

... •rH• asnen u eC1UW'*4 in ~be •tabol1o pr001terH or the ~ 

..u., .....,_ 4tntM S. prada•4 ln tlw a.- prooees and exhaled. Urw3e:r 

......i -'rlt.lOMl .-.tUom \ta n.\io beW.U nbale4 earboa l.!iorldll and 

.. ~o·-· ..,,. .. u. •-.aal.W N•ptntt.alT quot.1.nt ,,. o.85. WU.b om' 

....,1., - .. ,. .... 42' 1!'"'9 ot ...- d!axide or o.m kl·,.,. 

• 

. ..,. • ,, ..... • 1COO .. 1111wt. l'rt'Qlnt.... Thi• 'lffJU1d i. 3ll.2 tc. 

tw a..,, ot •is• Cu1'im 41.t.4' ta ocmoentratto• aboN 4 vol pe:roent. 

1" tm.•1 tbt pen.tutb:i. 1111Llt. u .. at e.bciut 1 vol pel'Oent UD<leJ' ,.tn.ndard 

cllad.61 ln \mt eealed oabln fthiole, vM.oh can be aob!itnd by "'4tl"tdn 

etaatoala OS' ta• plrJ'l!oal 'llftl u, thl'Nf'nre, jullt u vital al'! ti» =inte­

..,_ of all ~ OQ'lltD JU'91!11.!U1'9e 

Stnaa tblt ~cl OXJ'Pll llflP9U'" again !n Mun:l f'OM, M'Yltl.7 vtthln 

tJ9 laJ'bon 41a'Jdd.9 of' fJw uptr.d a1r, it bal'I l»•n l'\l.~l~1'~Ad to tl'J' to 

"'9da t.m OXJB'9D b'01'D tbe oarbola dlorlda, in thi11 va;r di!li!Mtl~ a tmo 

IU u4 a\ the aa-. tm faoil!tat.tng the proble111 or tll!JPft .UJ:Pl.7• 

A natural •thod dOCJlllPlil!h1ft« this, {ti known t~ U1! 1n the J>l"CIOOCI o! 

............ ,,,, toad ln ohlo~ t.arit¥: plantn. PhotM;rnthe~t• ifl Uw 

" ...... proc.118 or reeritrattan S.!I " ~-!ft of thefr J"ftac~.icm t'ornuJ.y ....... 
Re9Pl:rat1ma C60J.2% ,J 0, / 6002 .; 6~0 .J \tne?'f:Y 

fblltos1'lthlnh • 6C°'.? I 6~0 .; Elobio ED!!ra C(/)uOf., I O;: 
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la 19Q1ft\1• ar blolO&loal ClllJOatlOD1 Cll18fll i• ccinameA tm4 

...._ U-... al _.... .. Jll'ClbOe'• ltd• proceu ntuina MHr&l eo­

..iw. ~ • .,.... In ~tlldill G118llll 1• Jlftlluced and 

. ....._ u.t,. ml --.. oaw•1l. ftl• proceM retain• tM preaone• 

., .,., 6Jlv1. .. - ..U1'1lW. 

Ja ll•lsal. ........ QWIN& "' tM 1llAI' eOll001 of ATla'UCID M.aictnl, 

t\ ......... ,....."' '"'· Jr .... .,..., .... ot \hi »-~ ot Algal 

~' Vat9991V et.,_.., AwPta, '!taaut, \bat e.3 q. fnlb w1ettt 

.r a .-t nt• !1e. tM ~ o1'1olNl1a ~ • w:t.iill nlU'l to asa 

...-is•, --~ IOllU.tlou, aft~ to cne mn. Thi• 

M lllda .,._ JfJr tSM 11Dlt u om mn proc1.UOM carbcn 41ad4• an4 

II d • .,._ cblrf.nl tM - JG'S.CO. of time, Both, tlwrefore, cOlll.4 

liw ~ .a anar' Mah ~with n.-rt to the napeotl.,. 

~ llDl ~ nt~ 1n a QSl>iotlc-llke atate, 

ID a oleHl ...-. tw: a ccmal4-a'ble leqtll of t1-. 

13a'k Uk• tM &14f. ohlar9lla ... ·~ llUltable ... photo­

~ .. erscbu.,-, ftef' en ..U l'OUJl4 "41•• 11.bou.t 'the Bice of 

I'll \J.ool ..U. ml we ll•.PCl'M4 1n a nutrtticmal eolut1cm. 'l'beee pr!Jll.t-

'119 plm\8 ae ~ photoe;rnt.llftic wbSrws, .Snee tlle1 haTe no 

.,..lfto .... nor ftriOWI fllnatlou ln• • hisbn ,i.nt•. 'lhe1J' ~ 

llianlm l• to 1ndl4 \1JI ~· aA to proluoe CXHA :pbotoe;Jntheticel.JT. 

J'rilll\in :plmtll of tbi• tine ~ ~ CG tld• plwt coe an4 one­

llalt bUllan J'M?'8 ago. ADl the7 D1Qbt haft been reapa181ble far 11n earlf 

----~.al'!"!Z~~.'4:a·-..-~--.:.--.·- --~--··· - -· -------
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~ lltdl&-up or 11n S.Ul .-- et .,. ... la 1*e p1.Jl1111n &tmoe:pbere or 

~ ot tJMt utunl .wll.1'8 ot the eun, nmal.J, * earth. 

All& ... , 1lbl - 'b10loeloal pu .. 91 11ca1 ~ be ueed ln the cllmati­

-'la .i ..ufleSal ..-w-. ot 'the ...ua. ait tbe 41tt1maU1ea tor 

-- flll • tntoe, in • ~ ot ad. 1n tbt JICMl1" ~ 

fW su.,.._.. Aa t•-. iat.w, Mlar __...,._,be the munrer. 

r. ~ flll 9lllllr\ ...Um, :beuuw, w ~ Y1l1 nnv naort to a 

w......_..i .. -"-81r· J'Cll' fliat.R• OftJ' .... u and 9Cll!thll 1\ 1111sht be 

aUb• ~. 01:, 'the .rron. tbat are ude to aoh1en artlfio!al. 

~ _,. Gall ..,. be INCOH&tul. 

ia • Hmlet oUin al.8o1 tM 110isture '1Tim orr • 1n •Ottnte or 

1l'Cll 'O to 80 sr- plJI - -,.r lt.Oll2' through roepiratlon 8n4 ye!lspiratlon 

'Dl18r ocatanablAt ~ oonUUoaa b7 the occupant•, llU9t be 1':ept 

WSWA the ccatart liJllt• ~ ranp lletwfn 30 and. ,0 f'91"Cent rolat1Te 

hml41'1• AllA ts.nau,, \JMJ 'llualwt.rlc ;preuure ahCllll4 be 1':ept at leTelJJ 

~"a~ toun4 DNr Ma l.tmtl and u.p to 9,000 f' .. t. In this 

n.,.c\1 ll.<Nnw1 the pb;ra1ol0£l,n could make 00N.le11s1an• to tbe engineer, 

*ti tor nt.\ural nucaa V0\1l.d probab1¥ dee!re a lonr preawre d.H'fM'!m­

'ial MtvMn 'the cabin•• air enO. tha tn:r%'012nding ne«r T&C1.t1.ft. Fl'C!ll tl1e 

Jl!lpiolosical. JOin't ol Tiw & 1111.nt•l baroraetrlo }1l"Htmre1 carreSJ)t'!ftdtne: 

'9 an .:LtlW. ot 1'1000 ten wul4 be acceptable. 

~ Tiie -.ltltuae or te.cton tmolnd in the cUmatha.ticn or th• 11eale4 

~ cabin require• a cmplM of 1netrumentat1on for ®ta1.le.t1c control. 
a 
') 

" :I 

- -----· .. ---· .•. 
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'n. U&A1 6al9ool ol kr1&Um MIUoble, Jla:n4ol.Jlli rtel.4, 'l'm:u, now hu an 

Ml!d!!!W ..W. ch...._ Sn vJa1oh w can ~ 1'.he change• ot the atmos­

~ oen41'1mus oau-4 'bf tbe JINlleDOe ~the cccupmte, am the means 

w o011tntl th8• tlleton. rs.a. 3. Thi• a.rice can &Lao llerff ae an 

lndootrin&Uan cllaalber Sn hlln411q the e1tuatlcn in CaM the autcm.t1c 

eomroi. taU or tbl CIQ\n 44rfflOJll 11 leek. 

WUill ~ J01m w ~ UfC111 t.h9 Acldl.l9•' heel ot tlle llMle4 cabin 

'ftldoi.. GDe flt tbe OllWMt• or a lNk ll1&ht lte a coJl111cn wltb a .Uor, 

a p:o1NaM11t, w:h1oh u ft'lL7 r.oteJ hcw'rer, the oooapmt. of a •teWte 

fthiole llU8t lie JIN;pared f'or woh an enmt, nen thougtl ..tecir \nmpers or 

.. ,...... - llU8'8DllW ~ :r. Vh1pi;.l.e and oth8r9 - m@ht otter ettect1n 

p-oteotia. 

In the lower ~. tU time rate ot 4.caapNH1on or th9 

J1NHV1M4 oabin 1B aonm•4 'bf tanw :raoton1 the ~ ot the cabin, 

tu UH at t.h9 hole, an4 tbe lallrclmtr1c preenn ot the -111tmt atmoepUn. 

Ia a ateUU:e 'nth1cle, tiM latter t11etor 19 practica1J¥ 18l'O, which mane 

tbat 1mUr other equal eol'ld1ticae the d.eoC11pNea1on vtll be lm"9 T1olent 

91111 fut.er. In ~ ""91rt.1 tbe crew mat knOw that a arop tn o:qpn 

JlhHUft to 100 •BB· will e.rr.ct their efflclencJ, •• a.toraenttonea, 

am tbat at 6o - Ea. tM e1tuat1on Y.lll 'Nome oritical end d.angwowa. 

Won thl• orlt1oal le'nJ. 1• :reacbed., the 8CJU1'0e or tbe leak mast be 

...i.1.1 otheni.110, the cm would face t!Mt whol9 pb,J•lologtcal eequeneo ct 

~ a1r Jll"l!la&lll'8 orrecta. 
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... an •- et t.m •41..:L JIL"Obl .. .,._.t.ft4 tD anm4 eat.11.lte 

ft.181l\e I IM9 not tmeblcl 1lpoll \bl J'll4la\1m pl'Ol4n, wh1eh bu '-• 

......... la ta.I papll' ot MaJ .. IlaTt.4 c. ~. 

,_ 
I 

I 
I 
I 

All et U. .,._ •4teal pnllile• dlNllll•d ao far are aleo •~d 

I.a ....... w1tlta, ., t1, ta t.a1m'pl.amtaf7 ..... 'tnwl •• ,. vU1 be 

,.._. aJ.ae, ... • S.•, ..._ a ..W. ,.nl• ot .,... ~ftltin 

f'Ulldla, U.t b, Sa 1- un.n. t11ab'* at .,,....,.,... .,... thrwlb ti. 

.,.. eqVnJ.ea\ ...,,._ ot • ·~· M • nm ..., ... .....,.u, 
ta dMes..l r.. la •iNal.a •ld.W flt1!n _. ta a Htallitil whll1-e !be--· t .. .__. utdli'M pl.annld 'bJ' tlw Vat.tlcl Dtat.e• for i..m.b­

Us la 19"7 • · 19'8, vUl be ta. t.ltapeuibla apl.oratlJJ"J torel'QllnW ot 

\bl_, aate11U•1 vld.ob vUl oel'\a.1nlJ' •- ... dq. 

• tu.' u t\ ...,., \119 ..u "uo• t.bat t bml ohoMill thi• pballe ot 

.,... tlirh\ fJI t.bb paptr vu th&\ a H\ellit.e whtoh otr.n an f.deal 

pl.aVorm ror tbl cU•neat,,a or the probl•• or IJlllll9 m41o1ait ta 19nar.l 

ud ffll" liftllg 1Qll1 U 'llp..\o.date p{otu,. ot the JD"Of.f"H l!llldtl by tbl• 

tut dn9lopblw M-anth ot .hta:\iaa Mldtow• 

... ' c: "-,- ----------lilliU-----=--....-~---~~ 
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rte. 1 - 0.-bital 'ftlotlttH end p1rtcda or rHolut!on or an art~t1e1al 
Fart.h Htellite at YariCNS eltitw.'A lHwl•. 

r11r. ' - ri.ttnal !l'lJw'"f or the •'9 04ltettd by obMrv:tn.~ a aolar HllJ>M 
~h an S.mutt1e1.eint.J.y •mobtl llu•• 

r11. J • n. ••l"llasntel Malttd olwlbar or the TJ~i.F "ohool. of' kYh.ttcm 
H114tot.m. RamolJ,'lb Field, Texas. 

;ini•Wll'ld tor Polt07 -l 'Oootrilll'I 

Date 2' Ott\ " Init.tal.a I AJ'<i 

0"t1ae of' tatormatton f-t1n!o.11 
l'eJ)'U"ta.llnt or the Air For• 

---~ - - -------
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•J.Dlft orurrw. VELOOITI ft.'RJW Of HEYOI»TlOi. K!.roRT 

..J\lllll---------~J-~----------HfJP.J11------.J.l1---
1000 1,,. us., 1600 

800 16,116 111.3 J...'80 

600 16,"66 104.5 960 

,00 16,649 lQl.1 f!O'l 

400 16,IJ9 91 • ., 640 

m 17,035 94.4 480 

20') 17,2'8 91.l 320 

120 17,.U.9 "·' 182 

•AR DA.ft 

fM115 11.661 !SL.6 jlAWjtL 

~---::-.. ----------- - -


