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INVOLYED IR A MANRED AHTIBYCIAL SATILLITEs
BY MUBOETUS STRUOHOLL, FE D, W T
Chief, feparvmnt of Spase kodioine
UBAF Sehool of Avistion Medicine
Randoliph Field, Texas
For adou$ six years Space Madielmns, s brsuch of Ayviation Madioine,
Bes been studylsg the humen faebors involved im flirhts ints the upper
atmsaplere and heyond, into spases There are warious phasss of this
kind of flirhs, depemding vpon the physies) and physiclorioal charne-
torietien of the environment, the spe-d of tha vehlsle, and upon the
dosbination af the flights
The first stege of apace flight that we oan oxprot in the imodiate
future will be the long diatarce flijphts as m:personie aneed through the
space equivalent regions of the upper atmwepheres Thess rlirls are
the lezisal development of the present day lony distance atwepherio
fitehts on & rlobal seals and can justly de omiled rlobal or leng dise
tance space ojuivalent flizhtes 4th regard to wetiom dynamics, part
of ths ti-e the wehicle exhi’its alrplane statua wnd part of tha time
projeotile stmtias e ars mow it the threshold of this first phase of

smes fiirht, 1amaly, plobal zpmae equiwvalent £lighte
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A devisive phase in the develepment of flipht will have been
ashieved as soen as the spoed of about § wiles per sesond or 18,000 miles
per hour has been reasheds This s referred to & the oiroular orbital
velodidy, the apesd whioh ensbles & wvehicle %o elrole psrzansntly eround
the Zarth in «n orhi¥) wmich & vehisle takes on a sgiellite stntus, like

the meens This is gireuwmplanetary space flight, or wre specifisslly,
Slreumterrestrial spave fijzhte

As soom as 4 speed of 7 wps or 25,000 ~ph has bem ramched, %the vehlels
9il) break wsny from the gravitational conirel of the earth and escape
inbe h» depth of interplanstary spaase Thiz vehicle will than hawe
attained spaceship status; this will be the finmal phass of epace flight
snd san druly be ea)led interplanstery spmce trevels The forapuing is
a slassiffeation of the possidle developmsnial stagos in lraan Tlighb,
based on physisal, tsomieal, and wdienl considerntiona and refere %o
mamed £1ichd onlye 7

1%t 19 ay purpose in this parer o dlsanss the edioel prohlems ine
velved in the seeond phase of spaon flight, namely, that nf ciroumplenstary
spass €light or gt«'ouih flirnte Tals is fullefledged space licht in
ftx siwmplost forme Fullefledged, boemuse all of the mbranre smvironmentsl
snéd wotion cmnaitions esscolated wWith space flipht are sncountereds in
its simplest farr, beowuise tw vehicle's -~ovesont is unilora apd unie
direotiorale Cirocumplenatary mpaan flipht, therefors, i an espioially
suitable tople for dlasussion of the fundarmubnl mifenl problems cone

fronted in epase riirhi,
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instrumwnted umearnwd satellite, such as the avs recently propored, and

to be ready for lmmohing in 1957; but we ulll take a ptep further and
asswwe, for the purposs of our disousmion, an imstrussntad panped natellite.
We vill not, however, discuss howv this weldole arrives at its orbit and

the mdieal (acosleration) problems involved = which are not inrurmountable -
s rather we shall presune to be at the stare vhere the vehiele hes

already reasitsd a osertain orbit and has a*taimed satellite status,

The speed required to attain satellite status ir nearly 18,7 mph
mear sea level, The donser regions af tle atmoephers would prohibit this
spsed because of air renistanos ani frietiom 'mat, At about 129 miler or
200 Joney, however, the air is vithout noticeatle effect in hoth verpeate,
This ssrodynamia end eerothermodynamic bardsr of the atmosphare oun there-
fore be desigmated with the more geveral term, gsiropautical bowder of
the atmosphere. The aotual mterlal border or gsironpmical horder of the
stmosphere, however, reaches into the area of (70 miles or 1700 km. from
viere we anter through a 677 mile wide spray aone Inte interplametary space.
But it mat be empharised that sven above the astronamtical bordier, the
atmospheric snvironment 18 eonoe squivalent in mractically everyr mereet,

It is here that the lavr of serodynamios loms their meaning an’ those of
artrodynamias take effeot, ratter than at the astronomicsal border.

Above 129 milee, therwfore, the ncarest satellite orbit is cancelivshile.
The orbital spead requivwd at this levsl 1 reushly 17,57 mph and the
period of revolution s about 22 mirmtan, Raturally, with increasine
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S altitade, the orbital v-looity decreares, and the pariod of revolutiaon
“ {tmuu (ves Table 1), )
v Lert

Now, for our wedical disgussion, let us ansums a o pilo nlittude
" scMRs A% his altitude w are baysold the ¥ layors of the Tcnosphers and
: far behond the astromautical berder. AL the 370 mile level the orbital
- veleeity £8 17,000 wph and the poriod of revalution 95 mimites.
- Oharecteristis of the arbital velooity is tho fast that the gravita-
Somal pul) of the sarth and the centrifugal forces canmed by the veitels's
| imeriia, are tolanoed, vhich means that the vehtcle and 1ts oocupants are

in tw state of wightlesnneny or paro-gravity. This 1a the firset of tha
mdiesl problems that I would ltke to dfsouss. Thrre are tun sides to

this problems 1) the gepsrel mpdisal aswacth reparding the well bofny of

e ooeupants, and 2) the ssnsory peysiclorical arpeat eoncerninT censory
pereeption of position of the tody in apace and sensocemotnric aontral of
the body movements. Sa far, experiments on man to study the effot »° sero
gravity have been sarried out up to only 37 seeands in parabolie {1inht
musuvers in jet planss, The experiments of F, ©., Falliazar in Uright

Field Aeromedical Laboratsry in 1952, those of 7, voa %eckh 1n Susnon iree,

Argentine in 1953, anl most recently thore of ©, J. Carathewohl in
Randolph Fisld, Texas, da not indfcate a sertous disturbanos 1n the autens.

mOUs Mrvous systsm which controls roepiration ani sirelatlion., J. ¥, Tavry,

ot sl, on thetr recordings on monksye in a Ve2 and an iearobas durdnge =
3 xdmte pariod of saro fravity found no evldanes »f a sivnifieant 3ice
turbarce of the eardfovascular or respiratary systan, %o far we havn na

proof that trere wmil?d o any 41 ferance durine a lonmey ported of Ltim
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/ .ﬁ;ﬁi;llhfcdthh. A yossibdle shift in blood pressure
. & %o \he adeenss of hyfrostatic Jreswure in the veseels might be easily
| quwamm-ym It is therefore
mml.rhmketl “space disesse” similar to motion sickness. At
mm:mmwmmtumwmmnumuusm
S .lr-nutmm-nm-omm«m-mmu-
T mnmmmpumnwwwmmmmqm
mmmum,mu,um,mmm'

As %0 the sesond o the sensery sids of the gravity free stats, this
oﬁ\ouﬂt ve bave ssversl sense organs, or specific narve endings that
serve as gravi-receptors, siuch as the centrally located otolith organ,
spd the yeceytors of the pressure senss distributed perirherally over the

sutire skin (about 20 per cxf); specific nerve endings in the muccles, the
se-ealled muncle spindles and finally, specific nerve endings in the
oonneotive tissue, the Pacinian corpusclee, They all belong to the cate-
sory of mechano-receptors; these receptore have en exteroceptive funoticn
tnsofur as they react to external forces and inform us abeut the cuter
world, One such exteraal force is the mravitational pull of the sarth,

They also have an snteroseptive or a propricceptive function insofar ae

they inform us sbout the tensicn conditions in the pkin, the mumcles, and
ths cormective tissue, They play, therefore, an irmportant role in the
semsory motor control of the boly's movement. In the sass of the vestibuler

apparatus an? the presscreceptors of the ekin, the exteroceptive fiunction
is more pronounced, In the other mechanoreceptors ihe yroprioreceptive
function 1s dominant,
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h-.quw, 1s able to

fffm,m»um-mv-fmmwmmun.

"mmwmunmamwummzm

. ‘Wwihuwiwmwpnwm: the photoredeptors,

; ."u--umm-mma. Vhen in the gravity free state, as in e

v_‘mu,mwunhmw”ummtmmww-
of their pesition in space. This brings us to the problem of yisicn in space.

. . @ lembn ./ou-n‘ .

nsb &

In the grevity free state the sxteroceptive or the gravi-recepbive

© genatien of the mechaacreceptors 1a oliminated; the proprioreceptive

mm-mumm-mmun
yﬂmlMdeOuniu

0f what kind are the light sources that coafront us in Epace?

mtnnnmumugmmrw;nmmommmw
indirect sunlight ocming from the sarth, reflscted by the ocitinents, the
cceans, snd espeoially ty the clouds, Moreover, scme of the indirect sun-
qummmmmembm into
space, Yinally, ve bave indirect snlight reflected from the moon's sur-
face, But there is no skylight, end this is the factor that makes the
visual conditiens mo strenge in the regicons where sstellites are concelvable,
Exylight 1s sunlight sosttered in all divectioms by the air molecules.
Becsuse the short wave part of the visible spectrum ie especially affected,
the soatlering produces the diffuss blue daylight in the denser regiome of

the atsosphere, as it is observed from the Earth's surface, Against this

rather bright skylight,
{rviadbility, VWith increasing rarific
altitndes, scattering of light diminishes gradually and ceases at abdout

Auring the day tims the Moon and stars fade into
stion of the air moleculses in higher

100 miles, Beyond this level the sky is pornmnently dark,
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i i\ ABSY of 500 millilembert in the lover atnosphere. Bub the ew 1s

Mmmmmmmmmmmm,mmwomm

_:f'muumu-mwmmumm. The stars are also

,:’i‘wmwu.umxumtmm,mmmum

. fu el Mgt fntenatty toguider vith Abe sun. Becmuse of the laok of

‘;iwuw,mmmmumuam

v‘;’m Brexything that 16 exposed S0 smlight sypears in full brightuess

" ead vivid soler, smh everything else is in the dariness of shadov, The extra-

1 amenpheric 11lminaticn 18 aroud 13,500 foo seniles as ccmparsd vith

, n,mtﬁhmawm'-m. 1ight end shadow dcminate the
soemery ooaparable to the 1ight ani shalow effects such as those yroduced

o the stage for the magician, This strange photoscotic condition poses
nmdmmmmnmotcmwnmnmmmmxm.
Apd the strange distridution of the light sowrces, fun, Btars, amd the
wruimli@:tfrmthnmthudmmmdmci-linbmstm
Ahe standpoint of arientation in Spece.
hm-mmlmﬁdnuwuk-acmimﬂthmcmirmm
that is, so-to-speek, the extreme opposits of that fowd in space] nazely,
the dsep sea, Inthomimmﬁ,thmmnlnmnmmuinthat,
socording o the well-known proverd “less oxtréme me touche,”
¥. Beebe observed in his "bathysphere” that the light intensity
deoreases rapidly vith increasing depthy, while the spectrmm shifts towards
Mue-violet. Nt at a depth of 1600 feet, light is sompletely sbsent in
the Atlantic ocsan, In thene reclong wo £ind rish with luminous oremns and

Advadiid HedMOHNAS L] U LBOIMU dHd LY UadJUUQOOaes,

-




poe

%oy

e ¢ mm

<

e , A 8.

Seloseoyis Sylinirical eyes, AN depths of about 10,000 feet thaze are fish
 with ouly vestigial eyes. These desp sea fish rely almosh entirely on the
 meehans-semsory wystem of their skin to ssase the euvircmment, This
| sepresents an extreme ocutrest $0 the situstion that will be experienced
. by mem under spaoe conditicns, In the dariness of the déep sex, where the
', phobatessybors are ov of function, the position snd movement of the fish

" daskases of ooy syace ant wiler Abe ecolitions of Erevitational orbital
L1400 vhers She gravi.recepiive funckicon of the mechanc-receptors is
elininated, orisntation dspenis entirely upon the photareceptors or upon
‘ﬂltm. The mm, the stars, and the earth and mocn are the optical foot-
helds for the visual crientstion in spese,

The odesxrvation of the sup, bhowever, poses an important medical
paohlen, The brillimnt radiance of the sun in its original intensity,

" while not affected Ny stmospherio adscrpiicn, rerressuts a hazard to the
ages, A mueh shorter time of sxposure is sufficient to ceuse a retinal
wom, suoh as that known to the ophthalmologist, as it occurs occasionally

when somecne cbserves & solar solipee through an insufficfemtly moked

@ass, Sush a solar redistion effect upon tho foves of the retina e
dmonstrated in Picture 2 which showe a amall distinoct spot of alterated
tisswe. This is a picture of the retina of my right eys, which shows

& votinal fmjury which I acquired when I odserved & total eclar eclipes
in 1911 as an inexperienced spacecurfous boy of twelve, The result of
sach & so-0ALlsd eclipse blindness 1is & sootama or & blind spot in the

wvisoal field, Outsids of the atmosphere, ths denger of such a retinal
injury by Girect solar 1ight is mch grester and from an artificial
satellite the sun should be obeerved only threugh glsss with very high
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" In ecmasetion vith Ahe optisal conditicus found in the space eyuivalent
mcmmwmmu, sd in interplanetory spaoe,
X veudd 11ke 40 Wring %o your stiesticn s yhysiologioal yroblem that has

o mvew e tewshed wpom u'quonuul disoussions. It is the prodlem

oompemta of 5 spase verisle,

n-umm, mch s et 1n & seteliite, \he sanoept of night
7 lased {% meening wad mart be roplaced ty that viteh Right really is, namsly,
";“jv‘tn-'mm‘cmm. \

| The shadov er wibrs of the earth tapers down in the form of a cone
99,000 milss or 1,305,000 kilomsters deey into interplanstiary spsoe,

 Sravelling through the greatest wilih of this sunless dark cone would take
owr semmed sstollite less than 40 minmtes, Duwring the remaining part of
b revelutica (adowt 55 minutes) the vebicle is exposed to the sun and
sryounded Yy darkress st the same time, as deaoribed hereindefore. fuch
are the optical conditions if the satellite crdit paseces tlrough the
eaxrth'e shalow,

Many different kinds of crbit planes, howsver, are conceivable; in
oome of ‘bhewm & satellite would not touch the wabra at all, Be that as it
my, in orbkital space flight an adequate ambient physical day-night cyole
1is abeent because the day-night, or rore preoisely, the light-shadow cyole
u‘wmmm. Therefare, we must create anl maintain ar ertifi-
eial day-night cycle within the satellite to meet the physiological
roquirements of the ceoupants, For, adequate dlwmal cycling is of great
importance to ths health and efficlency of men, In fact, we are eo
strongly adapted, or mo physiologloally bound to a duy-night cycle,
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;{ . mmnifested in vest or slesp and vakefulness or activity, that it met be

regarded as a biologioal lav. To ignore this law would, after a week or

" 89, 1ead to a oceplete nervous breakdown.
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Bov oan an sdequate day-night oycle be ashieved for the asoupante of

an artifisfal satellite?
For diem, the night time mst be induoed in m mpsoial night compart~

mnt, Ths questior s pesed as to the length and time interval of such

‘an artSfieisl daywnight period.

In this regard reference is mads to the important baelc exveriments
sarrisd out in the Mawmouth Cave in Kentueky, 1949, by H. Kleitzam,
Profersor of Physiology st the Uniwersity of Chiocazo. Dr., Kleitmann rrent
twe months in this oave, with several cceworkers, unier artificially
produced day-night oyslss qf Aifferent lengtha, The result of thace
experinents showsd the’ man oan adapt himself to a diuraal oyole only in
the range of from 18 to 28 hours, Hithin this range the temporatrre
surve of the body follovs the various cyaler, hen a cyole, shertar than
18 hours or lonrer than 28 hours, van intraduesd, no adaptotion war
pessible and the tsmperature surve returned to fts normal oyasle of
24 houre,

This giver ur the clus for solving the problem of diurnal o:cling
4n & manmed satellita, If we chosse a mimimm day=night eycls of 18 hours,
‘d1viding it inte 8 hours for elsen, 2 hours for reareation, and £ hours
for duty, that would be a reasonalle solution. Or, il & Zfehour Cayenizht
oyels i relegted, the best plan for a subdivision of thie avole wald? be
8 hours for sleep, 8 houra for rest mnd rearsation, and 3 hours fer duly.
All this presupposes that ¢hs erew will b» large encugh to be subdivided

{nto thres prompe, Tn £ sass af sn ard4 7 atal 17 heur dagentehd evele,
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a Swomgroup srew would be suffisient for a marmed satelllite operation.

Ve may assume that the matakalic xale of an cecupant of an artifieial
satellite during his duty heurs, {s about the same as that of an oacupent
on Zarth during moderats vorky the total metabolins during a 2=hour pericd,
ineluding slesp exdi reersation would then be in the order of 2,500 cal. for
& 70 kg Nan. This brings uo te the respiratery requirements for the
saMl1ite erew, or more gensrally speaking, to tde glimatisation of thw
m The cabin in & satellite mast of sourse be soupletaly closed, a
malad _sadin, in vhieh an adeguate stmospbere is artifiaially oreatsd and
smtrelled, It mnst be emphasised, however, that eush a type of cabin s
yequired aven down to the atmospherie repion of 77,000 to 80,070 fest.

One of ths vital tasks in the olimatization of thw sealed osbin ia
the salution of the grygmn uoeblon for respiration.

From the aforemntiomsd metabolie rate of 2570 oal par man per dey,
ws ean esaloulate the amount of oxygen requirsd by one man per day. ™
exloris equivalent of 1 liter aof axygen is 4.85 under normal matritiopal
eonditions, This msans that the biclezieal provuotion of 1 oal, requirer
206 ex’ of oxygen. Comsequently, the totsl emsunt of axygen conmumed per
man por day i3 roughly 500 liter or 0,7 kge This amounts to AD k. of oxypemn por
mn for 1700 satellite revolutions that take plaoe in 66 days in our scsuned
erbit at the 370 mile altitude, or 276 kga O, for a crev of six. iepluce-
went of the consumad oxyyen from the storage tanks must be contrelled in
vcuch a way that the oxypen pressure doss not fall belew 17 e Hg, This
4n about the mimicua 1imit perziseibls for acmfort and efficlency) 1t
should not surpass ti» permiesible maximms of about 390 rm Pz beoauss G,

asnoentrations above this leval are toxie, The faot that we can tolarate
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. & rether wids variatios in axygen pressure (from 107 to 370 mm Fg)

. fesilitates eonsiderably the oxygen prohlem in rpase {lisht.

_ \tmress oxygen is scusumsd {n the metabalic prosssres of the body

. oslls, sarbem digxite is produced in the sawe prooses and oxialed, Under

neymal mmtritionsl condlitions the ratio between exhaled emrbon dioxide and

- goswemsd exygen, the so=called respiratory quetient ia 0,85, Wth our

exanpls, mlum-wumor-mumwo.mn. por

Iw or 55.% kgo por 1000 satellits revolutionn, This would be 312.2 kg.
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for a orev of six, Carben dioxide in concentraticns above 4 vel percent
45 toxie) the permisritle limit lise at adomt 1 vol prrcent under standerd
baromtris pressure or at about 8 ux Fg. The removal of tha exomres esarhon
dioxide in tiw pealed eabin wehiole, which ean be achisved Ly certain
ehenioals or in a phystcal way is, therefors, Just ax vital ar the ruinte-
oanoe of an adequate oxygen preamne,

Sinos the comsured oxygen appsars again in bound form, namely vithin
ths garbon Giexide of the axpired air, it ham hoen cugmasied to try to
roguia ti» oxypen from the sarbon diexide, 1n this way #lizinadine a torie
gus and at the sne tims facilitating the problem of crygen surply.

A natursl sethod ssconpliching this, {8 knovn to us in the procesa of
smtanmibanis, fouosd in chlorophyl bearing plante, Fhotenynthes»ie in the
reverss prooess of reepiretion ae a esmparis-n e¢f their reastion formilas
shous ¢

Reepirations CeOyo0, # 02 > 600n f 68,0 f Frevpy
Potosyntimeiss €00, ff 68,0 f Ffolar Eperpy Cs0120g o O-
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In respirsticn cr blologleal cxydatica, oxygen ia conmmed and
eaybon Aiexids snd weter e produced, This process rejuires ssveral so-
sallsd respiratosy enymss. In ghotosynthesis axygen is produced and

. ourbon dlexide and water ave ocnsumed, This process requires the presonce

of edlorephyl as o sctivatar,

nmmwwwmm«nm@wcm,

5 46 pas heen fowsd Wy Pref, D, Juck Nyurs, Need of the Depertment of Algl
" shystelogy, Usiversity of Tezas, Ausiin, Texas, hat 2.3 kg, fresh welght
" of & sertain algs - the alge chlorella gyrencifces - with regard to ens
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mmmx—xmum,mmumm. This
mw-mawmummumummme.
u.ﬂwmﬂmmtummmwmnmdom
esnpames oxygen during the smme paricd of time, Poth, therefore, could
nvlwumppﬂmhmnthumwthQnswﬂn
respiratory snd photosynthetio Tequirements in a symbiotic-like state,
in & closed systenm for & considerable length of time,
rmt-momn@mmm:nomemumumu-pm
aynthetis gas exchanger, Mm-lnmmwuuhmtmnuof
nam“mmmummm-mnm aclution, These primi-
ﬁmeWﬂmicml,deMnm
speeific crgmns nor various functions like the higher plants, Their only
fwaction is to build wp carbokydrates and to produce cxygen photosyntheticslly.
kmtinymt-dmltmmwwm&mm:pmtmmm-
half billion years ago. And they might have been responsible for an early
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grotostmosphere of the naturel satellite of ths sun, nmmely, the earth.
And mow, the sume biologioal process way some dmy Do used in the olimati.
sation of wrtificial satellites of the ewrth, Rut the difficulties for

4 use of such photomynthetic gas exohangsrs lis in the voluws snd
wigt of the device, in the arrangment of and in the power vequiremsut
for illwminadion. As for the latter, solar snergy may be the snwwer,

Fexr fiights of short duretion, however, we cartainly will never rescrt to a
Wulpm. Tor flights over wesks &nd months 1t might be
different. Maybe seme dsy we will have a type of photogynthenia that can

- whilize infymred, or, the sfforts that mrs made to achieve artificial

Rwhoaynthesis may ons day be succensful,

In 4o senlsd oadin also, the moisture fiven off - in smounts of
from 50 %0 80 gram per man per hour through resplration and perspiration
vnler coxfortadble tempsrature conditions by the occupants, must de kep:
witiin the comfort limits that range betwesn 30 and 50 percent relative
nmidity, And finally, the barcmstric pressurs showld be lept at levels
corresponding to that found near ses level and up to 5,000 feet, Tn this
rempect, hovever, the physialogist could make ooncessions to the enginesr,
who for structural reasons vould probably fesiro a lower pressure d1fferwn-
212l between the cadin's air and the surrounding nesr vacwmwri, From the
phystiological point of viev a minimal baromstric jresewre, corrvesponding
to an altitule of 15,000 feet would de acceptable,

The multitude of factors involved in the climatisaticn of the wealed

oabin requires & complex of instrunentation for entometic sontrol,
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The UBAY Salool of Aviation lsdioine, Randolph Fleld, Texas, now has an
sxpeximental sealsd chasber in which we can study the changes of the atmos-
pheric conditions caused by the presence of the cccupants, and the meens
t0 ocoatrol these factors, 7ig. 3. This device can aleo serve ns an
indootrination chamder in handling the situation in case the sutanatic
soxtzols fall or the oabin develops a lesk,

Witk this point we touch upcn the Achilles' hesl of the wealed cabin
wehisle, One of the causss of & leak might be & collimion with s meteor,
& jrobability which iz very remote; however, the occoupants of a satellite
vebiols miat be rwpsred for such an event, even though metecr bumpers or
soreens - suggested by ¥, Whipple and others - might offer effective
motestion,

In the lover atmosphers, the time rate of dscompression of the
pressurised cabin is governed by three factors: the volume of the cabdin,
the size of the hols, and the barcmstric pressure of the embient stmosphere.
In & sateliite vehicle, ths latter factor is practioally sero, which means
that mder other squal conditions the deccspression will de more violent
and faster. In mny event, the ovew must know that a drop in oxygen
yressure to 100 rm Hg. will effect their efficiency, as aforwmentionsd,
ad that at 60 ma Hg, the situation will bdesoms oritical and dangerous,
Bofore this oritical lovel is reached, the source of the leak must be
ssaled, cthervise, the crev would face the whole physiologioal sequence cf
deoreasing air prmseure offecta,
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These are soms of the medieal problems encountered in marmed satellite
flight. T have not toushed upon the radiation problem, whish has tesn
dipoussed in the paper of Major David G, © .

All of the spass medisal probleme diseunsed so far are also ensountered
18 transfer orbits, that is, ia interplanetary Space Trawel., Tiwy vill be
fassd alse, mewe or less, duwring a osriain portien of spase squivalent
flights, that is, in leng distanes flights at Rypersonis spesd throvugh the
spase squivalent reglons of \im atacspiere, But we find them, so-towspesk,
in olassinal fors {n eireular orbital flight or in a satellits wvehicle.

The vimarmed instrumented satellite planned by the United Btates for lumohe.
ing 1n 1957 er 1956, will be the indispensible exploratary forerummer of
the wanned sadellite, vhich vill certalnly comn soms day.

Be that ms 1% may, the sain reasoa that I have shosen this phase of
spage flicht in tids paper was that a satellits vehiole offers an idedl
platforn for the disgusaion of the problems of space mdicino in gensral
and for giving you an up=to~date plature of the progresz made by this
fast daveloping branch of Aviation Mediolims,
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IXCEXDS
Fige 1L = Orbital velosities and perfods of revolution of an arttfieisal
Farth satellite at varicus altitude levels,

Fige 2 = 7stinal injury of the eye caused by obesrving s solar ealipse
through an Sneufficiently amoked glass,

Fige 3 « The arperimsntal sealed chanber of the USAF “ehool of Aviation
tadloine, Fandoalpk Pleld, Texas,
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1000 15,788 118.5 1600
870 16,116 111.3 1280
600 16,466 10445 960
500 16,649 1ad 80
400 16,85 977 640
m 17,035 9%oh 480
20 17,238 1.d 320
120 17,449 7.8 182
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