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The NASA values consist of Safety, Teamwor k a ity

out compromise to embodying our core values i W e

of supporting behaviors for the contractors a ser v

the JSC community is expected to demonstrate avi o

Be r espdeecntofnusit r ate consideration or appreciati spe

We appreciate the creativity and broader persp a

Ask yoursel f:

1. Do |I actively solicit contributions from the W0

2.Do | use the term "team" more than the term

3.Do | treat others as | wish to be treat: o

4. Do | share accolades in public and consichair2012@ai aahs

5.Do | accord others the benefit of the di (Daniel A. rNdla

6.Do | wvalue all/l constructive input and u: Links: ke a

7.Do I <credit others for their work? https://peopl e.

8. Am | awaverbé&l nomnes, whether my own or c¢. .._. _.

Be trustawdrtwiyy h i ntegrity and honggs A N e e LATLI I I I ¢

ronment of trust and ethical behajfhe JSC Expected Behagyijot

actions. As k yourse|f: TOday, t-nmaei |dandtye eaddr ess

1.Do | keep the people | work wittelivil servants. Sometrienes

2.Am | honest in my assessments? hDotes are addressed to t

3.Do | communicate fully and openlThough Al AA Houston Sect

4.Am | true to my word and do | hc¢alrlines, Texas A&M Uni v

5.Do | present a calm presence evedH (and UHCL), the 1940

Be accoBetabhbwerable and responsi (@t Hobby Airport and mpg

ally answerable for fulfilling ouWithout NASA/JSC. Thescegn

sel f: NASA/ JSC expected behavi

1.Do | consistently deliver my worour Section, too. ?

2.Do | willingly anmdegnmiacgffuéégbac

3.When resolving a problem, do | (We had two very succensssfc

4. Do | emphtatsd zee dmmmeuni cati on ovethis year, the first at

5.Do | confirm that my message hacl ends. Attendance at ttehhey

6.Do | purposefully plan what infcthan 25 people. Keep tup a
that?

Be omiemdée receptive. We seek knovDaniel A. Nobl es ngt h

team and ourselves. Ask yourself:

1.Do | | ook for innovati ve wAaVve t 0 aAaddr fec < chall ennecg?

2.Do | l ook inward for areas

3.Do | actively seek honest arti
if a situation is unfoldin

4. Do | help others to |l earn

5.Am | constantly striving t

6.Do | seek opportunities to

7.Do | of fer constructive al nd d
tion?

Ef fective communication is 8 ctic

behaviors daily. Caympmocas s

us to | isten and understand ak.

l'y share information and knc y, n

tity

Brought to you by t hehtJiSC /J/c ;

plt.jsc.nasa.gov/ § _ Above: The space shuttle Endea

Point of ContaEcrtlzn.Em|4ls@n%sm&sg@idre§raft, flies over the Johns

x40003 its landing and stopover at ne

201 2. |l mage credit: NASA
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Ni hel |l e Ni chol s and LeVar
Burton wer e featured guest s,

an t hey did not di sappoint!
Ni chols played the role of Col
munications Oof ficer Uhura in
t h original -TV series (1966
0) and occasional sequel s,
LevVar Burton starred in t
series Star Trek: The Next

erati-bn94()198e&y-: Mae Jemi
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(Continué&éd on page
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Paradises Lost, the Oper

DOUGLAYRZEL LDETOR

2011- zuu OPERA s[A;nM

One of t he presentations at

this 100YSS 2012 publ iParadi ses Lost
symposium was Paradi semspera in two acts ;
st the Opera, Stephen .

Lo , by ,
Andrew Taylor. Herigased pdre-tlires mloa ek |l
sent additional frimmotrhn@téfomeyBctmltlheicatyi«»
froms web Thetd ullcommi ssioned by the Uni 4 i no
premiere t ook pl ace at t he 8
Krannert Center for mubestP@yhen Andrew Tajs
forming Ukrbtasma, | I 1 i noliisbr eatroccibay Johnson . .
from AP9| 1 20262. £

Pl ot Synopsis “/ gy

* WS BYSTEAEN OREH TR

What happens when ydensperedgdgnavawhoaipse t b il R e N |
the endpoint becomes otherworldly and un o monemones+ SRERVARY
born and | ive their lives on aernadped owarg il ant
more tangible to them than Earth, which t S €
ultimate destination |lies in the hadnadsr eol T ati
emerging from thlkélri eveotomat nt s@ywcehoul d Alomaen ilnmdge tchre
en for eternity | i arhing @wdwvledtpremiemnas fl@a@isadknd o, arseinn vw:
conflict and turmoil . Designer, Kranner
Paradises Lost, a 2002 science fiction novell ayemy Wrosywmlgee
plore and colonize a planet known as Newc &matrdihn esbursatitdi sl erlygc
|l ife aboard is |lively and comfortabl e. Hsing and Luil$ig, me
no other world. They see their purpose as keeping tlhWwenrgss ¢
of Bl i ss, and plots arise on both sides: those whoewantinmn
Bl i ss When the voyage is unexpectedly shortened, conflict
Two video clips from the production at Krannert Center fo
Ri cardo Herrera, director ; Regina Garcia and David Waoref el
Arko; Hsing, JooYoung Bang; Rosa, Yaritza Zayas; Tirza, Sae

Above: The opening of the d&dpewva: délpi ogs ahidf e uaboasmay Gloe dE
covery, which I eft Earth a rcemaium yormntdhe shilgd wigtoh tFlbe arhg

travel ers, Earth is historypyf ®Bbhbat ebVewamhed tcoo mpd mpitetl yi nf ot
environment, |l ife for themfienels osnmeee iwagy st hies o thre, sfaemel iamsg itth
us. tire life? It'"s a shock for whi
p— pared; but, as Luis sings in a

Links: http://youtu. bet/(__BrurV\grS_RUyCQc,
http://youtu. be/ sXypOzyMphM

E—
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http://www.stephenandrewtaylor.net/paradiseslost.html
http://krannertcenter.org/performance.aspx?id=201161593929405128174107141
http://krannertcenter.org/performance.aspx?id=201161593929405128174107141
http://www.ursulakleguin.com/
http://www.powells.com/biblio/4-0060509066-0
http://www.stephenandrewtaylor.net/index.html
http://www.thestar.com/article/608327
http://youtu.be/BuWr5RUyCQc
http://youtu.be/sXypOzyMphM
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Lunar Surface EVA Rout e
Opti mi zati on

YVONN¥I GUROD, DALANSEI ENCEGRPORATI ON

Al t hough Amerit@aade maanededolsyifomce srleope
mi ssions to taedmder dadaszlemesy.i ve to the
in 1972, scierxtihfeirc censstarathiebs, caoamd dt d nbr e
around the worcl dideomtaixnue mtogpsbriegothat a
be moonstruckitr @&wneli nttiemmen al-iprirtealt. i oA sne avrax o |
tional resurgemucne sont & aee sstlioopne , i spogveir ckl vy
the desire to croentswrmptkuwma nzskagigpd i cati on of t
the moon, to g@gaich fast shteede perhat drig,t est o fil
derstanding oflayttheghtmob6ndsablknesof, @en eortateir
natural resourtciemsar Yainrdgd conndiibtei onmest hsoGledhse t n a1
geophysical r easse a-b 5 h g htDurfionggl gdirri)d chtms
the |l ast thr eecoAmpnoulniioc antiisosnisonswi t h t he
Figure 1: Ast NABAURBSstY®hmutEsarstphe,nta ab atsoet Bckapnepr,i enrc ea lpas s -

Young Collecting Lunaar hgams iomng tsheet elldndre GAsT har es lvoeprey afd
ples During an sAixcflalcoe,16eEp/IAsoimeg | andr naeicraai mquéak!| pefand
at Plum Crater . gakmage |wmeadi texpémos adi oot Abmadfdsotiautt e . a sA-

NASA. 41 midemi ndi ngtruosn atut st condwdt icnogn sEfAs nits  a
there is stillprodemtd¢hvemosptaiccossui can wheh ir
explore and undeni gtedlndv.i SNdWGAist yc aann db enmod p li
technol ogi es and Andvexceldl £tntatielgliwsatlrlayt i \ ¢
innovations heaeweampéden odevalpdrantiilnigdc entde rt-a
oped over t her diarstha4&Oar yeamseealvitsiirhd er oumt it d
since the | asNAStAi mehohtwmanmpr &vgureo be far
wal ked on t heshmwobng angt r amawmt othehn opt i
these can enabYloeuntgh ed ireixng gehm® aédphpoebl o THE an
eration of expmiosrsaitoinonoweha opbtédmrzaEMAn pro
to be lighter ( Exealingelrar moAdteidviftryom t he b
efficient, andcxpbpeiwnigl and aséoentel.e cBacnhg d urnam
for all expl orsearmsp.l es near Psleurnm eGr adfer bi ts :

one me mber of a
Future manned Twmi saglidé es swi h opuwr fagad e ne x pFloa -
require extengiate oni gk sEnaihyad blearme s ,t heptdh
si s, pl anningmi aad rooputtiemiszeal eeucltdi oinn colfu deu nche
tion whi ch mesir f acceensasieronaet sandstr oveut e
many factors pagygasdihmg beewapresf drnmead bHyzal
safety and | iMmilelantreesBareeraesr Comemtr.a- For
such as power ,tifomel((AS@)d ¢®oime m, ac oGesntertaiicnt s
munications. Bp go rbiatstensih i mgppy o ancoht. per mitti
the Jlunar surGaget i casAlrpnraicthremsmo(s®@Ane sarfer on
face the <chal laengleascsf -adfapbdimhéyhe popul atio
ing a product iovpet immiszsaitoino ns aafpepernocsa cthiest ug e |
l'y and effici et IASCwi thhian nutinmetr eoxfc eaepdp Ipie-r m
and resource tamionasi oAs GAWosld wompbéeeper
pursue these @o®lgs,amoptth ari z#dilnudtsi oa nseareval
route selectioptomall usalk utsicmrst by umicmi ok - W
face astronauti nagndt hreo veevro | puat¢ilhasrdeer ya cwindces py &r
has been perfotm&€haulséngDanwimnc A(giygen e
Genetic -Mhgedipmwml em sol ut ipoenr siosnncehar aes eun r
proach. SeveralzedxbamplaeshoGrmnhsesadmd eagnd liisght
opti mized expcompared @@xaihdsatrknieygsl seilw.-)
have been genteiroantsedwi i ng @csabmiicolepgpup
cost functions addmtnai nimeg kést @Eeomtionrurais nagn ¢
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(Continued2from pGheased routelopbhl mitzatriadom e i
l evel, risk) fagpmptrorasc.h t o tihre tlhuenarosEV A u

rout e pl anning problem be-
Many are famidiinar wiitthh defiBoaingl tbet opteirwe purposes, the
classic Travetlionmal Saresmadiist ecasé. fobn tbhsideration is
Probl em. Exampkaeamplod pthllrermownwe nh&vegure 3. This case
rel at-pdobinhé ms oinrec |luwdnea:r r ovm@mir nigmiozlensl whR&i cost function
(1) Individualkl el aséemPranégdt ot araeb a odespti mi ze t he
ing Salesman Probtemnwh®Weemsstuene whhah tmheimizes dis-
constraints i mcaiuldebl £t atr ¢ itraigwWcoer yt ranel edesbet ween base
ending at theopame tceirtryaiwmhc asmpeamd ctripd edesst i nati on with
visiting eachboiut eosce swintdd aibrstte runcetd ioantse, ay points.
cost functi onard erieviamiioinngphamges .fiAluregf the waypoints
total distancd htesavdleaduaerareayileé bmededlyed he small bl ack
Group/ Open Tr avelpiamg bl ebeicestesfiumhtiilen.the starting and
men Problem wher & tfhe s¢orme-xeanmpilneg, p """ aomm
straints inclfwdet i enertyo nbema rokpdd mi
starting/endi mMegiam btyhe oekimbacit fik
city whil e viaogy ofithe greadoabe lex -eixtaymp | e
only once witmplaredst Fiunuennodar i ab
of mi ni mi zi ngs armpglad Idu rsa ra nreiesrkf acfe
traveled. Manwi eRampheserexahyvarize|$
ist in industrsy opred ,t hanh dni boirtr @svieap | <
including: compytiteg thet wetrhesstotl
j ob l evel ing,( Fiagurle nZz( &) )uicrkf he daic
railroad dispapboghi pgot mbhi ddey regg
route/tacticalz(pllanshonys caiad wirsg ¢
autor aesitrogp piethiuemeatngr s, deghbst esan R
strategy. AdeWiatnh et h®c ideanrckdess tt wedd ru ¢ X Pasition
Corporationdés seappfrogcht hies deelpesnd cpait ® . .
createbase@A swi ulhi otnhe st eTehpiess t ssmppesrgggréigg\mlg raa;zrlengﬂﬂr[)
optimization whnedthodahodpyp ssheorwsoutshdtertheh optimi zati on
that |l everageBazaddsnclesr impséceosnsiuits famctioning proper -
rout e pl anni ngVAoptTihse zht gbeyr. terrain is
techniques froeml arheed ador ldihge/yel | ow
trucking/railrmeald ilndutbrir selagtamplend sé¢é@se® employs the
generate optimezedi mouse tocalme bBunaded asdscape terrain
|l ection pl ansboftohr tthtee ads¢tidadepr eofena edi vienn Case 1, but
nauts on EVA. location and mihei mil oo w©hiet best function
The process of applying the (Continudd on page

Lunar Surface Elevation

Y Position
(]
=]

»
3

50 100 150 200 250 300 350 400
X Position

(2a) (2b)

Figure 2: Lunar Surface Terrain with Lunar Rover at Explor
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(Continu

fidi stance

ed3from pg@eal
+

of this péxxampling iasotfit Wi t
s loppte omi zEBh et hpeoigndgite by cmimmiuni

of this exmmpilwegi si sbanceiesitbrialvietlyedl itmd t
Lunar Surface Elevation optimize tthhee deoestienati dnunwirt hotvbke aade
o whi ch mi miumbzes of 10 s heoxwpnl oirmat Fioqiur e
50 di stance wiatya weoliend s ast €mrs@ s hdi gkht2s, o
bet ween bawiet hcampe add(@ Rii pwnrad ca)n-; 1
1w and the destanatsonof @¥pgdieg 6Bt eemn
150 with the ssaumef arclem- sl op egsFi gaurde 6pcr)e. | n
;%m ber of 10 e¢afpil oe@dnlutteepdmesati on of the
s way pointsTheseshbwaponeseaan tthe upper
20 in Case 1,cawisteld omye coihmOOi a®@0Di)onsThe a
0 addi tional blfemckt orar eods, ibrol deit éi ARE&ES ,vi ¢
sur face sahdpepits, Orbaséheramgndwmm
20 steepness hsaznared tbees. rlovetrhi svhéx amp lhe
- risk of S tteheep -kaerteapt zeornse iwra sb | puver -ARE NOT.
T ton ™™ can be a pasefdllIty | ocated in the way
cre ember f duthiengpti mi ZTked fpadrht hf ocuansde
Figure 4:-LOasae iszurfaggevvﬁml he oipnj mh eagreviomsmveasee.xpTh)eampo
Showing Shortest Ro“?ouhb“ﬁo'ﬁ"ﬁf'ih%%zérda Toltsetfan twnalsl eysewii
ters shown i n Fihgpuwne i A, Fi gurse op.e ds hwawil neg aT h
showing al olngregerroute tbasvt Caisets flor& c
route than2Casbeutl, avwalitdi migmetrhyei ngt eepelsit ¢
. Lunar Surface Elevation avoiding tbheaté¢erepleswn i(madarnlghbhl/dear &me
crater showmoii ehi dp-o & th e zskheaedpo ws can deg
80 blue, and gelédcmhieng bayn tchieenltlyaomk obex) cs
.. opti mal ( stath &tr )i sp asthfown tii o nHicqaumea a%s. or
through t he crater the sunlight nee
g field. Antenna maskipaneélssuesigane
% be another c osnasnipriaei ntMa whie an
&m The third exmpleortiankges ort ertrrad el Ilwintgh bl
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300 scape terrfaunesas apde-wheamd desiegndegired
. sented in &L£atsesnal &eighposintf oat btalksee f a
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Figure 5:-LOCase MSurfawstEvaan atdwld ¢ ooméw angl elsasien cRimpur e
Showing Shortest Routenswhiainht sadpiadlse coann-ot he mageesnsitnr afingur e
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Figure 6: Lunar Surface Terrain Map Showing Ant
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Comet | SON (C/ 2021021 4S1) |

DANI BR.. DAAMO SARODYNAMOWNSULTANT

Observing -mwif hd3btjheect0 . 4 f ma 2013. It was na
Santel reflectforomfi tnhgeésntodSON- (C/ 2012 S1)
tional Scient iSeipct eibteirc a2 1 Net -
wor k (1 SON) oejagct Kwas | aBecause Cometedl S
|l ovodsk, Russitag VYiet-paer | Dedygplkiri helion dista
of Bel arus andtaldirigomt Nowa AU (only 1.2 - mi
vichonok discdchwdriecth ainfai at (Continudd on ¢
v | Comet ISON (C/2012 S1) Near Perihelion
|’.2|:rr1etIS(.')N||I I
83.5e+8 &
2013 |3.f', ! ‘i‘r' - .‘-)- ~
81 Bl s ‘\
/ S TENTIES ] /
Illl,l I3
'l ’ Al 18-14
- | \
|[ ( To
¢ | | sun’ -
" .,lil Earth| Perihelion at faanaeact
' \ 28.87 Nov 2013 UTC
R \ ek 1.2 million km above Sun
Mars) wie
W
S Vie-w F,r::: . no"-?:::e;Bc N n-;l B =81 .0e+E -85 .0e+7 L] +35 . Bes7 +31 .Be+E +31 .5e+8 +0Z.0e+E
Sun-Centered JZKE Coordinate System
Figure 1. This heliocentric plot is viewed fron
ecliptic) with Comet | ®@N'asidor mictl i mlealn & 1n 8aAr Ity
Il ines are projections from | SON's orbit onto th
side Earth's orbit. Except for a brief period i
the ecliptic plane. This geometry will favor vi
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(Continuedpfrom pDepending on "JPL#1" orbit g

above the Sun'and structur e54 observati el

its fate i s ICo met | SON' s it hem obt-di ssedv

Al t hough comestretch for tspanni nglatythe 22U v al

vi ved cl oser across Earth'«(from 2011 Decheember 28 to

t he Sun (see visible in da2012 Sept embpar i 23. The

Comet Lovejoyhelion, or it JPL#1 eccenttocidey i s ef fec-

in the Januar velop much ofltively 1, i ndiilcadati ng this objec

i sswHeorafzomp@.9)all . The bes-t is on a paradrotthc trajectory

some evaporat bound observeoriginating iary the Oort Cloud

into a debristuned over that t he fringaend of our sol ar

|l eaving the Sisee what devsystem and |l ekely about t o
2013. under go its first perihelion

There's an ev rpassage. Figures 1 and 2 pro-

certainty ab What we ddkmroavi de additional insights ob -

| SON's maxi muabout Comet Itained from JPL#1 el ement s.

when observedbit. This art d on

Comet ISON (C/2012 S1) JPL#1 and Sun Geocentric Ephemerides

40

J2000.0 Declination (deg)
&

2014 Apr 1 \

360 330 300 270 240 210 130 150 120 90 60 30 o
J2000.0 Right Ascension (deg)
==I50N =+5un

Figure 2. The applr)eadngattthes)sDame (SpANot(t ed from 2013 Octobe
geocentric celestial sphere's interior (east is I|lefifpicand n
pl ane projected onto this sphere. Prior to perihelion in |
the eastern horizon before sunrise. After perihelion, I SON
| ate December 2013 As | SON moves south in early 2014, it
zon after sunset
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3AF MP The Third Annual Aerospa
and Literatur e: Stars an
PHILIWRERET 3AF OMBLM@IELLDETOR

r French sis
4 | 6 As ®Roxn autl /7
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Mi Piy&h ®e s cl | \\)
www.-BpaffrSee th.o Coo.. on
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http://desetoilesetdesailes.com/
http://www.enjoyspace.com
http://www.3af-mp.fr/
http://www.bernardcadene.com/
http://www.bernardcadene.com/

(ContinuedBfrom pagrehabi ted s pascpea cset,a't i wihisl€ b

guestion aboufWitlhe hfuutaunrse (WwkefaMe Hde Rwiber Or me
space exploratc¢iomit yMoorfe Eparrftihg hatnedr fpgiyl §to Ehe est
cisely: Mo on, -Moarnt hL2anlda-aut hor of numerous books o

grangian poiaVviatMadms., Ithha he afternoon at 4
TWi || we contiawsuteertod d ob @li tf eorre nfcaer t Bielr| ?t ake pl ace, "Spac

the Earth, then for | ack sopffeaker is Garrett Sn@iotshmi cfao uSnpde

funds, remai ©®noBuBdayh &Nodgembewed Eosali casprcelines. com

|l eave space &RQpBOr AtM onn froorom Al tapr, a

vehicles wit hcowntf edreenvez e Duirtilnggd,t he" Flegst i val 6
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s round tab
harles tihteipo:

TWill we creatH@zpeéedmarmdnttl iteyr@an Gpeesatk e @ f wi |
bl e that in 2013, a
F"Q()GHQJ\“““"EE be bOfn in Houston,
benefit from the an
Programme en cours d'élaboration, susceptible de modifications. of our American cour

Jeudi 15 novembre

10h : Ouverture du Festival

10h - 18h : Animations : simulateurs, ateliers, etc
18h : Cléture du Festival

Vendredi 16 novembre

10h : Ouverture du Festival

10h - 18h : Animations : simulateurs, ateliers, etc

16h30 : Conférence - Curiosity Triomphe sur Mars - Salle Altair
18h : Clbture du Festival

Left :f eBhecvhaeldul e Wi

Samedi 17 novembre i
10h : Ouverture du Festival t I‘ anslationsStamagen
10h - 18h : Salon du livre - Salle Vega / Animations Wi ngs

10h30 : Conférence - Un paradoxe : pourquol tant d'avions vendus alors que le transport
aérien est en crise 7 - Salle Altair
14h : Conférence - Comment volerons-nous en 2050 7 - Salle Altair

16h : Table Ronde - Quel avenir pour la conquéte spatiale 7 - Salle " o i o
18h : Cléture du Festival

Dimanche 18 novembre

10h : Ouverture du Festival

10h - 18h : Salon du livre - Salle Vega / Animations

10h30 : Conférence - Les aléas de la conquéte spatiale - Salle Altair

14h30 : Conférence - Le jour ou nous avons fait décoller Concorde... - Salle Altair
16h : Conférence - Bientét le tourisme spatial 7 - Salle Altair

18h : Cléture du Festival

L 4

Catherine Gay Plerre Cohen

Abov@at her i,nePr@asy dent of t he As s 0(
Wi ngRi.&r r e, CPrhessni dent of Toul ouse M
Presideft d®f | GBspactehemehde vsipsaicteor cRfdBda:chlles Renoiary p:
Toul ouse, FranStear d mamgde Wirregs t s: this festiv@tlard mamge Wi
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http://desetoilesetdesailes.com/
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Nati onal Geographic:
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Video 2 lhtft@: (2WEW..youtube.com/ watch?v=KmTNXcGB3FoOo
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http://www.dailymail.co.uk/news/article-2142300/Crashed-plane-Second-World-War-pilot-Dennis-Copping-discovered-Sahara-desert.html
http://www.dailymail.co.uk/news/article-2142300/Crashed-plane-Second-World-War-pilot-Dennis-Copping-discovered-Sahara-desert.html
http://news.nationalgeographic.com/news/2012/05/pictures/120524-world-war-ii-plane-egypt-desert-science-p-40-lost/
http://www.youtube.com/watch?v=CFe8CsOdoG8
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http://www.1940airterminal.org/WingsAndWheels/
http://www.1940airterminal.org
http://www.1940airterminal.org

The Experi mental Aircra C i
Chapter 12 (Houston)
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http://www.gofundme.com/AndysArmy
http://www.aiaahouston.org/Horizons/Newsletter_2011_08.pdf
mailto:rtsessions@earthlink.net
http://www.eaa12.org/
mailto:eaachapt12@gmail.com
http://www.eaa.org/
mailto:jdbvmt@netscape.com
http://www.gofundme.com/AndysArmy
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Section council meetings: email secretary?2
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Day: First Monday of most months except

fo
Locati on: NASA/JSC Gilruth Center i s often

Recent Section events
Mont hly happy hours, the first at Club Cab

Upcoming Section events:
Audiobook in work by Ted Kenny, Suddenly T

Al AA Nati onal & I nternatio

2013:
7-10 JagO0&Bywpevine (Dallas/ Ft. Worth Regi o
515 Al AA Aerospace Sciences Meeting
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http://www.aiaahouston.org/
http://www11.jsc.nasa.gov/history/suddenly_tomorrow/suddenly.htm
http://www11.jsc.nasa.gov/history/suddenly_tomorrow/suddenly.htm

Cranium Cruncher
DR. TEVER. VEERETT

Last month, the reader was asked to determine for whom t|
nies AstroLoft and BlueSky was detrimental and by ho mu
The total set of contracts were sold at the rate of i ve
|l aunch sl ots available in the schedul e. Li kewise, Astrol
have had a multiple of 3 to offer. Since each compan wa ¢
combined slots would be 60 (30 | aunches for Astrolofit], wl
Bl ueSky, which would have brought them 1000 million) Wh ¢
2500 million doll ars. But when sold together, the totfal ¢
million for the group. Since it was stated there was|a 7
avail able from the pair of companies over the next 3 y e
|l ars, so that each company made 8400 million doll ars Ho\
while BlueSky could have sold its 210 slots for 7e@0|[mil/
while BlueSky made 1400 million more than it would have
ci al advisor s!
I'n this mont hosmamuzszplaec,e car anfeew itshrbeee ng | aunched i n whiji ch
a single I|line. It is known that on board, there and t of
two of which have a black stripe. Just before | aunch t ho
they are strapped into their seats, they can see the|lmen
flight controller asks the man in the rear which hesl met |
asked which hel met he is wearing, to which he repliees, 0l
is wearing, to which he replies, Al am wearing the hegl met
Send solutions to steven.e.everett at boeing.com
Front Title page, table of contents, foreword and preface.
(163 Kb)
Chapter 1 October 1957 (109 Kb)
L Chapter 2 The Commitment to Space (112 Kb)
S udd en ly Chapter 3 Houston - Texas - U.S.A (266 Kb)
L0 Chapter 4 Human Dimensions (331 Kb)
Chapter 5 Gemini: On Managing Spaceflight (192 Kb)
A Mistory Chapter 6 The NASA Family (183 Kb)
of the Chapter 7 Precious Human Cargo (177 Kb)
Nl;;:’: Chapter 8 A Contractual Relationship (175 Kb)
Center Chapter 9 The Flight of Apollo (373 Kb}
Chapter 10 "After Apollo, What Next?" (299 Kb)
Chapter 11 Skylab to Shuttle (242 Kb)
Chapter 12 Lead Center (262 Kb)
Chapter 13 Space Business and JSC (214 Kb)
Chapter 14 Aspects of Shuttle Development (154 Kb)
Chapter 15 The Shuttle at Work (257 Kb)
Chapter 16 New Initiatives (292 Kb)
Chapter 17 Space Station Earth (326 Kb)
Index Alphabetical index (84 Kb)
Reference Reference notes (124 Kb)
g ddenl Tomorrow Cameé A History of the Johnson SpaageCen
PDF |Ie ilsow2Ba MBa g ®B& MB) resol ution.f T@RDP rwigtimadr e&t9 3a rbtc
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http://www11.jsc.nasa.gov/history/suddenly_tomorrow/suddenly.htm
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G. Destarac
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Président
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Secrétaire
Ph. Mairet
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Houst on
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Assistante : J. Stella

Vice Président Aéronautique it Vice Président Espace
O. Marty

P. Bousquet

Section de

Affaires légales

C. Blémont

Commissions Fonctionnelles
Opérations

- Congrés: L. Mangane; S. Haug; J.F. Imbert; JL.L.Chanel;

A.Torgue; G.Destarac; F. Guimera
- Communication: A. Chevalier/ A.Torgue
- Jeunes : M. Biason ( C. Romboletti)
- Programmation : 0. Marty/ Y.Roncin
- Relations Ecoles & Université:

- ENAC: B. Lamiscarre
- ISAE: Y. Gourinat; J.Huet
- IPSA: A.Torgue (C. Romboletti)
- UPs: (S. Boyer)
- Relations URISMIP: P. Leparoux
- Relations CDE: J.) Runavot; J.M. Faure

- Relations PME/ PMI: S.Haug; G. Ladier ; K. Dijkstra
- Relations TMMA : ( F. Renard)
- Site Internet: 1.C. Torgue

- Patrimoine
(Com. Histoire): G. Destarac

- Tourisme Spatial
(Com. Transp. Spatial): (G. Smith)

- Systémes Embarqués
Critiques : G. Ladier

- Observations du Ciel: M. Bonavitacola

- Aviation Civile &
Commerciale :

- Aviation Légere

& Machines Dérivées :

- Environnement :

- Exploration et

Observation spatiales:

Conseillére promotion
M. Romero
Commissions Techniques
hébergées par le groupe régional

F. Guimera

J.L Chanel
TBD

M. Rieugnié

Al AA Houston Section Hori z@mis

September / Octobe



http://www.eso.org/public/news/eso1241/

Amer |

n I

nsti

Chair
Dariel Nobles / SAIC

281-483-8360 (w) 979-255-4780 (cell)

I<unwn~—r

tut e

oOcCcc ®O O
(722 By & i @ 2]

Pag2(

sz

of Ae

[ O

Executive Council
July 01, 2012 - June 30, 2013

Houston Section T wr— ‘
air-Llec -
— Si _ Sean Carter / NASA e
Since 1962 Jomathan S2udys 281-244-7232 (w) 832-651-1000 (cell) www. ai aahoust on
P g O q B 0 X 5 7 5 4 Secretary Treasurer
besg Plunkett / MEI Clay Stangle
Webster, TX 7|75¢ Q14832797 2812172172
— .
L ]
Vice Chair - Operations oo Vice Chair - Technical
Nﬁcb-':el Fm'ﬁ:l ERC (2-year terms ending Fune 30, 2014) B““‘?é‘ﬁ;fm;‘“
281-461-3867
o |
College and Co-Op 4 Alan Sicson Astrodynamics Space Operation:
Dr. Gary Tumer / Odyssey —] Dr panP;fg{am’l - 281-235-2075 Dr. Albert A Jackson / Jacobs BeBe Kelly-Semato / A-SCC
281-862-7825 — e 281-483-5037 281-798-9060
P | Chnstopher Davila / Bamios |
281-244-8173 . r
Honors and Award: - A ion and Robotics Life S“ﬂ“ﬂh' Sp:i;'e Processes, and
Jennifer Wells / UTAS — Public Policy -I Lany Fne:en_‘ UHCL | Dr. Zafar Taqvi / Bamios TJuli “\?:c;el; “I“’IKASA
281-336-6302 Il 1 Melicsa Gordon / Lockheed Martin 281-334-5268 281-244-4436 “‘m,‘sp 447417
5 277 e
5214462776 _I Shirley Brandt l
Membership 713-542-9085 Program Management & Integration Propulsion and Power Systems
Liza Voiles / USA — Scholarship — Dr. Satya Pilla / Boeing Sheikh Abzan /NASA
281-244-6467 = Rafael Miuzoz / NASA LI IR INASA ~I $32-858-3982 281-244-6826
2814833427 e
STEMK-12 Extra-Vehicular Activity Safety and Mission Assurance
Svetlana Hanson / Tietronix — Young Professionals Coincilors Daryl Schuck/ Honeywell Roger Kleinhammer / SAIC
281-326-0779 — “Tom Hom / Barrios (2-yer terms ending Tane 30, 2013) 281-532-5203 281.335-2303
540-748-0442 i -
] Guidance, Navigation, and Control Systems Engineeri
Professional Development o ; v % A
G . — Communications . - Dr. Steven E. Everett / Boeing Gary Brown / Booz Allen Hamilton
Angela Beck / Engineering Redesign Ervn Beisner / Barios Michael Martin / TAMU 281-734-6284 713-933-6814
RO 979-220-5517
Alicia Baker / Baker Hughes
N J 713-927-2044 | History Space Commercialization
Newsletter 7 s Ted Kenmv / NASA
Douglas Yazell _— Webmaster Ehen Glleopie ey
§32-366-5292 Trene Chan / Summit <| 816803653 I
323-393-5723 In-Space Imaging and Crew International Space Activities
Publicity Matt Jobnson / IMCO Observations Comumittee
Ao E-Mail 281-333-6030 Dr. Kamlesh Lulla / NASA Ludmila Duitriev-Odier / USA
Shen Ge — ! 2814835159 §32-524-6307
770-617-4046 Ryan Miller/ Boemg - — — el
281-226-4430 Mehssa Kmnen_bexger SAIC
281-335-2270
Updated Julv 31, 2012, Executive Council Voting Members (20) are identified by: — — —
Al AA  Houston Section Horiz®®s September [/ Octobe


http://spaceflight.nasa.gov/gallery/images/station/crew-33/hires/iss033-s-001.jpg
http://www.aiaahouston.org

Pag30

Ne w!

Updat
Professor Mead
required vol un
toring at Ri c|e
i s Cl ay Stang
Houston Sectio
ot her i s Just.i
engineer in t
(about 36 mi l
Washington) f
mercial Airpl

Wel arle Yaddi ng a AStudent Section NewsoOo fo o
inform our readers about events happening i
Gary Turner, oQp ChdilmagdHiasdder@s s i s:
coll egecoop2012[ at] ai aahouston. org
His backup for this task is Editor Dougl as
editor2012[ at] aiaahouston. org
We publish most blmonthly i ssues at -www/|[ai a
numbered month, and the ubmi ssions deadl in
ber issue is an exception. 't is publis*ed
Rice University Al AA Student Section Adviso
Professor Andrew Meade CPRY .
meade[at]rice. edu - RICE
71348880 £
www. ruf.rice.edu/ ~meade/
The dewsiflfjdy t eam at Rice University is |l ooki
management experience who would be willing
them through their design and build procgess
advising the student s; -dtehsei gfnienda {faafmr ésd @ddie dniu
| an i interested in assisting, plleas
“eer Bydo tga t\;]v?urneCDp Chod il re g(ec calnlde gCebc 00 p 2012
un i Pro?letsysoO ndrew Meade, Chair of Melchan
e, PEParnt ment Rice University (meadef[lat]r
f

1 treasurer. T

&\

\

Above: Chapter 7: Preci dbevEum&hagaer 8: A
go. Icma&gleStuddenl y Tomorrtaownshicpr.ediGtadgeen!| y -
Cameé A History of the dhohneswnC&maéeA Histo
Center. son Space Center.

Al AA  Houston Section Horiz®&®s September [/ Octobe


http://www.ruf.rice.edu/~meade/
http://www11.jsc.nasa.gov/history/suddenly_tomorrow/suddenly.htm
http://www11.jsc.nasa.gov/history/suddenly_tomorrow/suddenly.htm

Student Se

The Texas A&M Uni ver i t v Al AA <t -

dent section stairtt TEX_A_S A&M News
for the new year aAM UNIVERSITY: i
http:/slidteson@amu. edu. Wil |

Faculty advisor: Preliessadol|)at#MbEbBLOHeado ado,

Brian Freno 808 Cline élSGrant Atkinsonl|l 611

Chair Speaker Chair graduate Represent I
Rahul VenkatNamanP8a8 0614 Njck Ortiz '13| Above: Erica Lov
Vice Chair SEC Chair Senior Class Repgmdxearetsadtsi:vel am

aerodynamics and
dl'ight -tammdnewi)nd S
g rhd mgntyadud vehoul d
Erica: I attended
| aunAthl antli3slan&TsS
ghRe prt eos esnt taantdi voen t
covery!

John GutheryTratis DawseyAIejandro Or o z
Secretary Activity Chaiflynior Class R

1)

Erica Lovig &€asdry
i

n
Treasurer Publ Ci

20
Ot

Above:
Al ej andr
cCo. Fr om:
cai bo,
and Hou
Texas.
Il nteres
Astrona
thing vy
know ab
Al ej and
pilot,
wi t h me

i
N\

— 0 S0 0 CcCc ~+A~wm
ocoocc 0w O

Above: Chapter 9: The Flight AbPVvARpolChepter 10: AAftcerredAptol
| magreediStuddenly Tomorrow Camé&#ddenly Tomorrow Cameé A Hist
A History of the Johnson Spaéénteéenter.

Al AA Houston Section Horiz®&ls September [/ Octobe


http://stuorg-sites.tamu.edu/~aiaa/
http://stuorg-sites.tamu.edu/~aiaa/
http://www11.jsc.nasa.gov/history/suddenly_tomorrow/suddenly.htm
http://www11.jsc.nasa.gov/history/suddenly_tomorrow/suddenly.htm

Pag32

Man Wi | | Con§aen (Spodcr2e
DouGLAYRZEL LDETOR
' We start this Cortliielrdswi tal arhg
N Cri zon s Colllerﬁss dhes fromddligdtonadls smat, er i
aking this a c¢crowded page.
Douglas Yazell, Editor The next pagelnolw(]_tlaihesvtth|03$ué
Scott Lowther, AerAdBPace Pro&rg%qess Rta P@W ggp $eBue Vofsuplp
BRI 't A. Jackson |V ers @g€ol aikeirdlse maag-:
BEEl ek Cat Studios azm&cfrom1952t01954. _Braurl; ntovilg4éhat
Mel vi n bSccrheusettezl,| . c om .ﬂ'.n ﬁ 3“ ol é‘n
fiederick Ira Ordway |1l We are the f|_D$ts € u?pr nabo
John Diresonrs, of Space _CoII_leros seribesamage b_§5pap(aege
BT M. Dul a in high resol ubtyiodohn Sisson,
ShirazKhdml eel entries —appeare
I n this issuepbeseHrDtrlirzg)na vV avie
Quite a few more people make?{t%%%%th ?tpqgtf bset ﬁ)aomelfg:ngbel
t h H i t Il i sted on NeTh k I
J Or | 2ol © 2 & ipsa;bue of t%e ng ({)Iysamaga\pwré/d
(Continud8@ on g

Cove Page
Il ma¢ Coun
1/March 22, 1952: M&Sm oWi!l | Conquer Space| Yes 25
What are we Wa23, ngheé&oE®i tppr.s 22
Crossing the Lag%t F2onid4erDr ppWerdhe von Br ajun
A Station i-331SpWiclel,y plpey
The Heavens-3@pebDr.ppred

AMan Will CoSaeri BSp&clessues of the

30
L. Whipple
g.

2
This Side of Infinity, p
Can We Survive 6n7,Spbarc.e ?HeHApn.z 3Hoa,b ebr5
Who Owns the UnV&ker@e@aPpScﬁchV@r
Space Quiz Around t3h% Editords Desk,| pp.| 38
2/0October 18, 1952: Man on the Moon Yes 11
Man on the Moon, p. 51, The Editors This is
The Jour vbe8y,, 60p. D2 Wernher von Br aun
Il nside the Moon Ship, pg. 56, Willy |Ley
3/0October 25, 1952: More About Man on t hle NMoonlO
The Explor-&@j-éb&h,éf prp.. Br8ed Whipple & Dr. Ner nhljer von Br
Il nside the Lunar Base, pg. 46, WiIIy Ley
4| February 28, 1953: Worldo6és First Space| Jeist 10
Mandés Survival in Space, 10 Contributors| & 3 |Artists,
pp.4480
Picking thé8Men, pp. 42
5/March 7, 1953: More About (Continuing)| NNeonfds8Survival i n
Testing the3Men, pp. 56
6/March 14, 1953: How Man Wil |l Meet Emerjgé&mrscly Bn [Space Tr a
Concluding Manés Survivald in Space: [Emerjgency/! pp. 38
7/June 27, 1953: The Baby Space Station: Frieslst 6 Stflep in the
Baby Space S8thati4d®n, Dpp. W3 nher von Bjraun| with Cornel i
8/April 30, 1954: Can We Get to Mars? [/ || ¥eBheXx® |Life on N
Il s There Life on Mars? pg. 21, Dr. Fred |L. Whipple
Can We Get t-»9 Mabs? WernkR&r von Brauhp wi h Colrnelius R
Above: Man Will Conquer Space Soon!, a series of articles
Source for most of the table: Wikipedia, Man Will Conquer

Al AA Houston Section Horiz®&®2s September [/ Octobe


http://aerospaceprojectsreview.com/
http://www.black-cat-studios.com/
http://www.bonestell.com
http://www.cgpublishing.com/Books/RocketTeam.html
http://dreamsofspace.blogspot.com/

(Continue82from phfie materi al for t his supercha-
as part of a tSuned aayn ds ufpapmhoeu-s Col |l i er ds se-
ment in quiterd efsew FAmer iacawi ki pedi a entry
newspapers. AritCGosrtn eFriaucs FRgan ( June
man provided &§88B3 alNoexmdler 19 4he Cover
l ent il lustratwasnsan Il rish ~JTournmatftst and
aut hor mainly Akrmowrn of oc mbment : mands first

Speci al thankswrfirtdmgKloronzomepultdr molint arTyhe | unar rocket
go to Arthur hM.st®uVa a@s¢peababtyto otrouthi gdown; its motor
ShirazKhamlier IWdrsl d awWwar 'l i booksrneTldheofabsoabdnghe shock
of fice. Ot herdompmesoturDaMor Jouennet réa,l 19d&4diDng | eg, visible
zons team workad ((b953Rt,heTheckatstfBamad,e i s just above t
those original(1966ueandoA thraitdge eTooTIFias vVvi ew, wi t h t he
they coul d be( 19c¢ann ed and earth in the background, was p
cleaned up for our publicaarti st Chesley Bonestell from
tion, but befPrrem weagset ar toefdp @ thtei v@c toofbea man standing on
publishing, we8,neleddse2d i a3 uerorotfh Q@mll lei. e rFéud || a full descri
opinion from ahecoepyirs ght plaasmblgirp pahndl abheel ¢d,i p, turn to pag:¢
yer, and Mr OfuTl hae vCoolvienit.eder e d
in that role.

ease note that Col 6s edi - Bel ow: I mage cre
tor Cornelius Ryan a bl ed Lowther, with hel

team member s.

EXCLUSIVE

WORLD’S
FIRST
SPACE
SUIT

How and Where
We'll Use It

Man Will
Conquer
Space Soon

Colliers's

..........................

Coliters

08
T

L HOW IN
15 STARTUNG PAGES

'S U e 3C
iRile c oVvel
i's not re
Man Wi | | C
SpaXebn

Who Will Bo - 9
" Are You Alrald C ll How Your Town Can
THE NEXT POPE? of u:vnuv 0 lers AVOID
How Man Will Mest prked APUR 30, 1934 = NI A Rec
EMERGENCY v Signals
8 Da
n Spoce Trevel Can We Get to Mars? To Watch For

Whes s Your Specific Steps
sEX 1a? Is There Life on Mars? r:om Trouble

s's ue 5
iRl'e coveEl
S n o r el
Man Wi | | C
SpaXcecbn

THE BABY

SPACE STATION

Fiest Stop in the
Conquest of Space

Al AA  Houston Section Horiz®&8Bs September [/ Octobe



No4i ct i on

e w

Are You Afraid
of LAWYERS?

Collier’s

FIFIEEN CENTS

1 Worked for
Three Presidents

A White House Diary on
| FD.R-TRUMAN-IKE

JUNE 27,1953 ¢

A DOZEN LAUGHS
WITH BASIBALL UMPIRES

THE BABY
SPACE STATION
First Step in the
Conquest of Space

ROBOT SPACE STATION
First Step In The Conquest of Space

o Tile
73 Currers Pl Feb

.1
waren. Lo hrgeio T 10E1 1565)

Our 6 Weeks

on lhe. l\loon

l)u.l 1k 2 S0myn expedition seltidhg wp hasd-
oan. They have just arrived

airs rocket fight from & space
platform rth. They hegin exploring
wh awds, me wind, ne weatber,

wverage 40 degress in
m)«l«.«. ot ight! Here 100

y 30 pounds. All must be
g meteors and commie rays.

what we will do an the maon, what we
what new diseaveries awsit wn. And it is
ed vividly and sccurately by three

.
annot aflord to min~THE
EXPLORATION-in the new tuae of Callie's!

Out Today

Collier’s

The Cromll-Calios Pubishing Compuss,
S0 v, Kew Yok 19, KX

o f

S
/[ dreamsof space.

Space

Ephemer a
Books about

bl ogspot . fr
B o S

A Trip
to the Moon
in 5 Days!

—and you can read the plans foday

Coming
Next Week

Collier’s

Our 6 Weeks
]

that Today

Colli

Sp

Al AA  Houston Section Horiz®&ns September /

Octobe


http://dreamsofspace.blogspot.fr/

Dreams of Spa
Books & Epheme

No#i ction Children's
about Spac
http://

April 24, 1960

This Week THE MILWAUKEE JOURNAL

—_— mAGAZINE

Two worlds meet:
The Martians were polite, the Earthmen wary

Cables secured the return rocket

e Flight friom
dreamsof space.

Unique Resin Hobby Kits for Experienced Modelers
Visit the Virtual Museum Store

www.fantastic-plastic.com

B, 2001: Space
Y\ Station V

Concept Aircraft * Spacecraft
Sci-Fi * Luft ‘46

XSL-01
MANNED

“The world's leading authority on space-related artifacts...” — Houston Chronicle

collect

The Source for Space History and Artifacts

Space History News + Astronaut Appearance Calendar - Forums
buySPACE Marketplace + Auctions - Artifact Galleries + Contests

“The Internet’s leading resource and community Web site for space
history enthusiasts and space artifact collectors...”
—James Hansen in “First Man: The Life of Neil A. Armstrong,” the
authorized biography of the Gemini and Apollo astronaut

http://www.collectSPACE.com/

Al AA Houston

Section Horiz®&ms September /

Octobe


http://dreamsofspace.blogspot.fr/
http://www.collectspace.com/

flightglobal.com polfa

FLIGHT, 13 Jauuary 1956 R

©

Weekods Mai l

Man Wil | Conquer Spiatc.ed Soon
So 1611 make a deal
EDI TOR: YOUR MARCH 22Dt h&SUWERsOGF tGQ@QlL- remains
LIER6S AND I TS FINE SERIZ#StOFbARTUCWHRSt vyou
ON HOW MAN WILL CONQUBR USPAGE eh$ists build

Second of ifs type to orrive ot London Airport for delivery to 8.0.A.C.,
Britonnie 100 G-ANBC is seen on fisal opprooch. “Boker Dog™ hed
preceded it by about five minutes. 8.0.A.C. plan to introduce Britonmio
700s this year on their routes to Johannesburg, Colombo and Sydney

CIVIL AVIATION

» o AN OUTSTANDI NG A CCOMPsLW oSHOME Nl i. | | wi pe out
0 CONGRATULATI ONS. Uu. S. | fear t hat t he
Ral ph S. Damon, dNew n@r&pemMatYion I ncof

ARTHUR H. HASCHE,

. Of cour se, being a
fascinated me. | cong
time and great det ail
thisé | have never seeg
a magazine. For the p
working on defense mat
gives me an added int €
‘ ‘|gratulations. RICHARD
~ |the Navy, Washington,
Above: U.S. |[Navy Lt
Com. Richard -E. Yduy mdst have H. G
188B957. | malg e ROBERT MOSES, Ne
source: Wi kilpedi @cag MAgCmarch 2
author: Carl|iTHer andtdram is absol
Bain. Rear Adygie hBlylredd aandthr
specialized |itnos e of &> -
verl clr oLy, cdl .

.From military <con

t
f
ploration sdych a e .
th exP0MstiRe work pewmhaws md tnta | i nnteog | ti hgeel
e

first to redach 71

Pole by air . r{tWiokiofedhesle articleefiseveoyempprkeah.a
it is the most compr ehemsd veonthi gt dch awi thla s
Above: Robert Moses ( Declaemne y any publicati ometcombattehe first to |
ber 18ulgy8&9 1981) wa s AWRENCE D. BELL, whuwflfealpr,od\ram of nati
& ; serious jeopardy, if |
the fAmaster Dbuil H. C. TREMAI N,
20th century New

Long Il sl and, and ...1 wish 1 could te
ur bs. As t he s hat March 22d issue, so ff
; ; and a quickoglandeée ei n

ern city, he s my s i-wea-setech Davi d.
pared to Baron H Please candt you pr ol

Second Empire Pa of Man Will Sodmuert h§

was easily t he md ding young scientists]

figure in the hi MRS. CARL G. JOHNSO

planning in the Arrangements are now |

Al t hough he nevygr Press to produce the
0 . .

of fice, Mo s e s g%% cation in October.

mo st power f ul ber . .

K Cit oV e . Delusions of fiprog
Yor y g ar e now t he occupatiof
1930s to the 1 tists. Thatoés my con-c
changed shorel:i t hperesses feature abo|
way s in t he ngyv, platforms and related

l'ierds I believe th
formed vibran €& F al l this moonshine #sj|
forever Hi s ght : a stay away from the eg3
hi ghways over Collier fi wor k Olut I-t|heSCSI-(|)\IIV:RE'I'iZO”
formed the modi scussi e @OIOIf\Nh%% 8f90|dbl’lck in the. wa-ter recoveyry
Long Island aMarch 22, 109%3g,m é‘dnilﬁﬁ tth® space. ediy i poumdesCtol $omef 08
generation offhttp:// UNZ. olagicilkivewhmatrew the di a®ramhool and this | g
tects, and urread these I5&vwiker sERWARDP hMey BERQUpSdt e Latkbdonade dfearcd
spread his phwere first pfeodB8i%dBfhe the umbepel Obioand with the ti
. most splendid night of
Fhe nation. I magazine andTN\épt?(‘)Fs'l'%I@itl\@aos} hreere toothrilled since readin
i pedia. Autholetters as s|lkgwntabove and FRED H. PEMBERTON, Cof
Worl d Telegraon the next oag Ce)n3|der|ng the many wunbelievable things
rapher Rave happened -tdurreiengy emayr s$ iogtoynmend your ma g
earth | am almost readynatgd naty oanyatnhdi mdg,v ean|
5 . tlme i ke tthtee mewdnt airnadé¢r owhmmem
| sadore fADoreodo Schary (AldgéJnSttheg]fylr31t905|,lrN@M%hgl,nHEFeV\ésaadpyﬁl :
Jer slewly 7, 1980, New Yoflk heCarteg )i twagutamolAmée igosh durceohti hued
motion picture director,| writer, and producer, ané@olplayes fo
wri ght wh o became head of production at Metro
Gol dwyn Mayer and eventually president of the studio.
Source Wi ki pedi a. ptember / Octobe



O(DBQ_QJC
-~ 0o M= 3

Q oo -
oo o

Wwo
en
noé
an

Ol ympi c
Admi r al
LOUI SE F.

ag

ambition i

ha
W o
I

Wi
t h
gi

me
i n
ne
an
be

~P®Oo~—s O

> S

O TS+ om -

o
odu

di
e
i ng

VAN CORT,

. Co
ul d
oug
t e

Ei

o
e 1

d t
ul d
ent

[
ril
nes
WA L
. Wh
e

0
S

a

ei nnec h

ot h
i ng

eart h.

event

Ma i |

CONTI NUED FROM PAGE

We ek 6s

6

ut horitawouvukedwsietaér sanand e
he i magi haltesn Waamst wel e
used. .. to buDIsGK tHEIONIE,h Jr
engin frontier in manklimg
or a and p
ni

clearer

[ © B )

pred| ct

me n
sembar k e
To
to be

New

ul d
be

a crew r

competen

h to man
have 't“\

ach man
nstein, the physical
champion, t.heWe.

Byrd,

stamina
ha& el ebseseme s
Lindbedgh seamueConMiunrmb uisn:

WHI TE, Cthlaatl ewd oar e WsNart
the scientists wh
of aply Tthheiyrt eawne yea
am serihausmliessnsengset ef
s to becaomk shdéawgebe buw
he opportuni tpyl atcee.gol tnwoubkg
jump at the ichiamtciec HAL5 &na
er the armed |fowrecgusofréhe.
join the Air PBUHAM BARREST, | S
|l ed at the speed of jets...l\p.|G
afr ees hsioo nod dd.
TER CUTLER, Jr..,ltLeisedtyera,l |
Massi ssue of a magazi
in my |ifeéldm in
ainm zmy i oamif loy rbeoayd
s o lJdACKwhHa wWaANMWY EtRQ
of future flying?
ts. coul dmba thawghtthi
we wwauldd | h&kee t an mak
0 oBomeoytselrled@dydrt awig
acecoOrrect, i n spiache
, Chtiosvagoulldl It he fig
JAMES ROGERS, O
the articles I re
odnene b ortshoster i kg an
r e nfeardbees etdh eSi s ury. PTH
mat eei dt awhhghaser a
to preventnya diedaek agfe toHe aplr
ake one |l ayeuabfystidlolatamd ti
l ayer of Sislulhy aPRdt t heansd at b
er |l ayer of saeelcbhuvwectmaking

am a
but |

boy
it
apb
W

r
u.

I
0

y not an
i ght een
rth
sary

bl e

reading
e hazard
Then |
a plastic
t
t

c .

jai kfst ealn d
_ padr a

p
ol

Bel
sourc
Museum

Dal e

Lawrence
fgtion. Il mage
Aeros.pace

AiLariQ@cot oB-e
was an Ame
1 Aircraft

. =)
U(F('D

orn in Mentone
when his f am
He joined hi
Lincoln Beac
was kill ed i

ndyd@awf ence v
elerflfcrent t
agngYy 1ayf hs€ T o o |
th& hﬂﬂu§%ﬁ%
89 ¢ 0., and
paper dol | s
|afwaly some safe

bR higdfal {MATHI Mg 18 hIPE
Ih'er?m,gBUFfagaesoo’ NEd&n YPhEse®V
spresiden and general ma
& ! PeCrat eFd| Heds ,San Diego
foyndgd his own
tion, on July 1
ddAd ref e b BN &Xp g
1dUfhAae Wophgeo\Wa
s8 s tWohsy A MheafRioows;
WﬂrkeCBH rsf
?_g:‘d:hccfaa , 4oy b,
he t;Gempany
tr"f’t'eémbn theaBsl
el hal s¢ Brarrd vy imp
oY oos(utﬂ a geec ozg5n)| z
nt her e i

I F8E& Eh§tr1§h35dfb'

sih@adied tie

Wi€c Colller
WeEm-ger and John Stack,

g atyieut dlo nAd VY Spdys Comm

aNA me"he|swhaoswrf"°‘war{ ded

to'e & @ 'y SofinS "t MR Nd (£ - GUQ

a¥ ¥ Sour PnP. S tThpugMo usl o 4 0 d

e h@Pardl@! bepPlvebEAMg hlel 9

eha Mg h(u]sgqgh
1

of edud N
ralcOhl @M a B

’@%/I'E/ft‘g‘ﬁr

al cfe

g t;thequper<

a
It
t h

gen

uct e
P 77)
)e, I nt

. gfhe Fame (2004 ped

952

|l i ke a sandwich. ChbHed i S8rbbky f @

- >
S O©T
® 010

ve:
2.
ma

Ma i
t o h
and

m Collierods of
/ UNZ. or g, we

ate the

We e k 6 s
Thanks
gazine

fr
p:
c

I 0
t /
r re

t
e

can
|l etters

ut Myy 10,

May 10, 1952, discussing

ead these | etters as
as shown above.

September / Octobe


http://en.wikipedia.org/wiki/Hill_Aerospace_Museum

Scientists Tell How
Land There
In Our Lifetime

We Can

MAN on THE

w
-
=z
-
()
z
-
w
-
[T
[T

'OCTOBER 18, 1952




Scientists have dreamed for centuries of a lunar voyage. Now we

know it can be done within the next 25 years—if we get started

right away. In this symposium, a distinguished panel tells how

E WILL go to the moon in the next 25

years. We have the knowledge and the
tools to do it now, but years of preparation
and detailed planning are needed first. What
we can do now is get the project started.

The first step has been taken: our scien-
tists have developed rockets which have shot
through the earth’s atmosphere into airless
space beyond. All we need now are better
rockets—and we know how to build them.

Our trip to the moon will not be a simple
nonstop flight from the earth. We'd need
too large and expensive a rocket ship for
that. Instead, we’'ll make a stopover in space.
We'll change vehicles, shifting from one
especially designed to break away from the
earth’s atmosphere into one specifically de-
signed for a moon voyage. There will be
other advantages to a two-step trip, too,
among them a 15,840-mile-an-hour running
start on the second leg of the journey. Here's
how it’s done:

Within the next 10 or 15 years, we can
expect to see a permanent station erected in
space, 1,075 miles high, in an orbit which
will carry it around the earth once every two
hours. The details of this project were given
in Collier’s issue of March 22, 1952.

The station will be built of materials car-
ried to the two-hour orbit by great rocket
ships—called three-stage rockets because
they will have three separate batteries of
motors to be used one at a time, then dropped
off. At a speed of 15,840 miles an hour,

WANS XNOPF

Contributors to sym ium: Willy Ley,
left, writer on scientific subjects: Dr.
Fred L. Whipple, chairman of Harvard
University astronomy department; Dr.

LICK OBSERVATORY

1,075 miles up, these rockets become satel-
lites of the earth, unaffected by gravity.
Without power, they will cruise around the
globe as long as we let them. Their cargo
will do the same, since it travels at the same
speed. So we merely unload our building
supplies in space and let them drift there un-
til needed.

From these prefabricated parts, we’ll build
a wheel-shaped structure 250 feet in diame-
ter, with pressurized compartments and a
crew of 80. The space station's ability to
scan all parts of the earth will make it one of
the most powerful forces for peace ever
developed—or, in the wrong hands, a terri-
ble weapon of war. Collier’s still believes
that the station must be built by free men;
that means the United States, the only nation
which can afford the satellite’s $4,000,000,-
000 cost. In 1948, the late Secretary of De-
fense James V. Forrestal indicated that work
on an earth satellite program had already
begun. It should not be allowed to lag.

For, besides serving as a roving, ever-
watchful guardian of the peace, the station
in space will provide the springboard for one
of the greatest scientific advances in history:
the lunar journey men have dreamed of for
centuries. The space station should be a real-
ity by 1967. By the time it's completed,
many of the preliminary plans will be ready
for the next long step into space.

By 1977, the first scientists may set foot
on the ancient dust of the moon.

Wernher von Braun, world’s top rocket
expert: artists Chesley Bonestell, Rolf
Klep, Fred Freema ssociate editor

mbled material
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Weightless in orbit 1,075 miles above earth, workers in space suits assemble three moon ships. Hawaiian Islands lie below. Winged transports unload

Man on the Moon

THE JOURNEY

By DrR. WERNHER von BRAUN

Technical Director, Army Ordnance Guided Missiles Development
Group, Redstone Arsenal, Huntsville, Alabama

For five days, the expedition speeds through space on its historic voyage
—50 men on three ungainly craft, bound for the great unknown
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pioneer expedition, 50 scientists and tech-
nicians, will take off from the space sta-
tion’s orbit in three clumsy-looking but highly
efficient rocket ships. They won't be streamlined:
all travel will be in space, where there is no air to
impede motion. Two will be loaded with pro-
pellant for the five-day, 239,000-mile trip and the
return journey. The third, which will not return,
will carry only enough propellant for a one-way
trip; the extra room will be filled with supplies
and equipment for the scientists’ six-week stay.
On the outward voyage, the rocket ships will
hit a top speed of 19,500 miles per hour about 33
minutes after departure. Then the motors will be
stopped, and the ships will fall the rest of the way
to the moon.

HERE is how we shall go to the moon. The

Collier’s for October 18, 1952



Such a trip takes a great deal of planning. For
a beginning, we must decide what flight path to
follow, how to construct the ships and where to
land. But the project could be completed within
the next 25 years. There are no problems in-
volved to which we don’t have the answers—or the
ability to find them—right now.

First, where shall we land? We may have a
wide choice, once we have had a close look at the
moon. We'll get that look on a preliminary sur-
vey flight. A small rocket ship taking off from
the space station will take us to within 50 miles
of the moon to get pictures of its meteor-pitted
surface—including the “back™ part, never visible
from the earth.

We'll study the photographs for a suitable site.
Several considerations limit our selection. Be-

cause the moon’s surface has 14,600,000 square
miles—about one thirteenth that of the earth—we
won't be able to explore more than a small area in
detail, perhaps part of a section 500 miles in diam-
eter. Our scientists want to see as many kinds of
lunar features as possible, so we’ll pick a spot
of particular interest to them. We want radio con-
tact with the earth, too; that means we’ll have to
stick to the moon’s “face,” for radio waves won't
reach across space to any point the eye won'’t reach.

We can’t land at the moon’s equator becausc
its noonday temperatures reach an unbecarable
220-degrees Fahrenheit, more than hot enough
to boil water. We can’t land where the surface is
too rugged, because we need a flat place to set
down. Yet the site can’t be too flat, either—grain-
sized meteors constantly bombard the moon at

PAINTING BY CHESLEY BONESTELL

supplies near wheel-shaped space station top left. Engineers and equipment cluster around cargo ship lower left, passenger ships center and right

speeds of several miles a second; we'll have to set
up camp in a crevice where we have protection
from these bullets.

There's one section of the moon that meets all
our requirements, and unless something better
turns up on closer inspection, that’s where we’ll
land. It's an area called Sinus Roris, or Dewy Bay,
on the northern branch of a plain known as
Oceanus Procellarum, or Stormy Ocean (so called
by early astronomers who thought the moon’s
plains were great seas). Dr. Fred L. Whipple,
chairman of Harvard University astronomy de-
partment, says Sinus Roris is ideal for our purpose
—about 650 miles from the lunar north pole,
where the daytime temperature averages a reason-
ably pleasant 40 degrees and the terrain is flat
enough to land on, yet irregular enough to hide
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\.  MOON'S POSITION
_ AT DEPARTURE

Diagram above shows flight paths to and from moon.
Moving in elliptical course about globe every 273
days, moon’s position lines up with space station’s
orbit once every two weeks. Trips can be made only at
this time. During expedition’s six-week stay on lunar
surface, moon will make 12 revolutions around
earth to reach correct position for return. Slight
curves in flight track during landing and take-off are
caused by moon’s gravity., Drawing below, not in
scale, shows moon-bound flight maneuvers in close-up
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in. With a satisfactory site located, we start our de-
tailed planning.

To save fuel and time, we want to take the
shortest practical course. The moon moves around
the earth in an elliptical path once every 27%; days.
The space station, our point of departure, circles
the earth once every two hours. Every two weeks,
their paths are such that a rocket ship from the
space station will intercept the moon in just five
days. The best conditions for the return trip will
occur two weeks later, and again two weeks after
that. With their stay limited to multiples of two
weeks, our scientists have set themselves a six-
week limit for the first exploration of the moon—
long enough to accomplish some constructive
research, but not long enough to require a prohibi-
tive supply of essentials like liquid oxygen, water
and food.

Six months before our scheduled take-off, we
begin piling up construction materials, supplies
and equipment at the space station. This opera-
tion is a massive, impressive one, involving huge,
shuttling cargo rocket ships, scores of hard-
working handlers, and tremendous amounts of
equipment. Twice a day, pairs of sleek rocket
transports from the earth sweep into the satellite’s
orbit and swarms of workers unload the 36 tons of
cargo each carries. With the arrival of the first
shipment of material, work on the first of the three
moon-going space craft gets under way, picking up
intensity as more and more equipment arrives.

The supplies are not stacked inside the space
station; they’re just left floating in space. They
don’t have to be secured, and here's why: the satel-
lite is traveling around the earth at 15,840 miles
an hour; at that speed, it can’t be affected by the
earth’s gravity, so it doesn’t fall, and it never slows
down because there’s no air resistance. The same
applies to any other object brought into the orbit
at the same speed: to park beside the space station,
a rocket ship merely adjusts its speed to 15,840
miles per hour; and it, too, becomes a satellite.
Crates moved out of its hold are traveling at the
same speed in relation to the earth, so they also
are weightless satellites.

As the weeks pass and the unloading of cargo
ships continues, the construction area covers sev-
eral littered square miles. Tons of equipment lie
about—aluminum girders, collapsed nylon-and-
plastic fuel tanks, rocket motor units, turbopumps,
bundles of thin aluminum plates, a great many
nylon bags containing smaller parts. It's a be-
wildering scene, but not to the moon-ship builders.
All construction parts are color-coded—with blue-
tipped cross braces fitting into blue sockets, red
joining members keyed to others of the same color,
and so forth. Work proceeds swiftly.

In fact, the workers accomplish wonders, con-
sidering the obstacles confronting a man forced
to struggle with unwieldy objects in space. The
men move clumsily, hampered by bulky pressur-
ized suits equipped with such necessities of space-
life as air conditioning, oxygen tanks, walkie-talkie
radios and tiny rocket motors for propulsion. The
work is laborious, for although objects are weight-
less they still have inertia. A man who shoves a
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one-ton girder makes it move all right, but he
makes himself move, too. As his inertia is less
than the girder’s, he shoots backward much farther
than he pushes the big piece of metal forward.

The small personal rocket motors help the work-
ers move some of the construction parts; the big
stuff is hitched to space taxis, tiny pressurized
rocket vehicles used for short trips outside the
space station.

As the framework of the new rocket ships takes
form, big, folded nylon-and-plastic bundles are
brought over. They're the personnel cabins;
pumped full of air, they become spherical, and
plastic astrodomes are fitted to the top and sides
of each. Other sacks are pumped full of propel-
lant, and balloon into the shapes of globes and
cylinders. Soon the three moon-going space ships
begin to emerge in their final form. The two round-
trip ships resemble an arrangement of hourglasses
inside a metal framework; the one-way cargo car-
rier has much the same framework, but instead of
hourglasses it has a central structure which looks
like a great silo.

Dimensions of the Rocket Ships

Each ship is 160 feet long (nine feet more than
the height of the Statue of Liberty) and about 110
feet wide. Each has at its base a battery of 30
rocket motors, and each is topped by the sphere
which houses the crew members, scientists and
technicians on five floors. Under the sphere are
two long arms set on a circular track which ena-
bles them to rotate almost a full 360 degrees.
These light booms, which fold against the ve-
hicles during take-off and landing to avoid dam-
age, carry two vital pieces of equipment: a radio
antenna dish for short-wave communication and
a solar mirror for generating power.

The solar mirror is a curved sheet of highly
polished metal which concentrates the sun’s rays
on a mercury-filled pipe. The intense heat va-
porizes the mercury, and the vapor drives a turbo-
generator, producing 35 kilowatts of electric power
—enough to run a small factory. Its work done,
the vapor cools, returns to its liquid state and
starts the cycle all over again.

Under the radio and mirror booms of the pas-
senger ships hang 18 propellant tanks carrying
nearly 800,000 gallons of ammonialike hydrazine
(our fuel) and oxygen-rich nitric acid (the com-
bustion agent). Four of the 18 tanks are outsized
spheres, more than 33 feet in diameter. They are
attached to light frames on the outside of the
rocket ship’s structure. More than half our pro-
pellant supply—580,000 gallons—is in these large
balls; that’s the amount needed for take-off. As
soon as it's exhausted, the big tanks will be jet-
tisoned. Four other large tanks carry propellant
for the landing; they will be left on the moon.

We also carry a supply of hydrogen peroxide

Vehicles, right, have same dimensions: 160
ft. long, 110 ft. wide; weigh 4,370 tons. Cargo
ship carries 10 men, passenger ships 20 each

DRAWINGS BY ROLF KLEP
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to run the turbopumps which force the propellant
into the rocket motors. Besides the 14 cylindrical
propellant tanks and the four spherical ones, eight
small helium containers are strung throughout the
framework. The lighter-than-air helium will be
pumped into partly emptied fuel tanks to help
them keep their shape under acceleration and to
create pressure for the turbopumps.

The cost of the propellant required for this
first trip to the moon, the bulk of it used for the
supply ships during the build-up period, is enor-
mous—about $300,000,000, roughly 60 per cent
of the half-billion-dollar cost of the entire opera-
tion. (That doesn’t count the $4,000,000,000 cost
of erecting the space station, whose main purpose
is strategic rather than scientific.)

The cargo ship carries only enough fuel for a
one-way trip, so it has fewer tanks: four discarda-
ble spheres like those on the passenger craft, and
four cylindrical containers with 162,000 gallons
of propellant for the moon landing.

In one respect, the cargo carrier is the most in-
terestihg of the three space vehicles. Its big silo-
like storage cabin, 75 feet long and 36 feet wide,
was built to serve a double purpose. Once we
reach the moon and the big cranes folded against
the framework have swung out and unloaded the
285 tons of supplies in the cylinder, the silo will
be detached from the rest of the rocket ship. The
winch-driven cables slung from the cranes will then
raise half of the cylinder, in sections, which it will
deposit on trailers drawn by tractors. The tractors
will take them to a protective crevice on the moon'’s
surface, at the place chosen for our camp. Then
the other lengthwise half will be similarly moved—
giving us two ready-to-use Quonset huts.

Now that we have our space ships built and have
provided ourselves with living quarters for our
stay on the moon, a couple of important items
remain: we must protect ourselves against two of
the principal hazards of space travel, flying me-
teors and extreme temperatures.

For Protection Against Meteors

To guard against meteors, all vital parts of the
three craft—propellant tanks, personnel spheres,
cargo cabin—are given a thin covering of sheet
metal, set on studs which leave at least a one-inch
space between this outer shield and the inside wall.
The covering, called a meteor bumper, will take
the full impact of the flying particles (we don't
expect to be struck by any meteors much larger
than a grain of sand) and will cause them to dis-
integrate before they can do damage.

For protection against excessive heat, all parts
of the three rocket ships are painted white, be-
cause white absorbs little of the sun’s radiation.
Then, to guard against cold, small black patches
are scattered over the tanks and personnel spheres.
The patches are covered by white blinds, auto-
matically controlled by thermostats. When the
blinds on the sunny side are open, the spots ab-
sorb heat and warm the cabins and tanks: when
the blinds are closed, an all-white surface is ex-
posed to the sun, permitting little heat to enter.
When the blinds on the shaded side are open, the
black spots radiate heat and the temperature
drops.

Now we're ready to take off from the space sta-
tion’s orbit to the moon.

The bustle of our departure—hurrying space
taxis, the nervous last-minute checks by engincers,
the loading of late cargo and finally the take-off
itself—will be watched by millions. Television
cameras on the space station will transmit the
scene to receivers all over the world. And people
on the earth’s dark side will be able to turn from
their screens to catch a fleeting glimpse of light—
high in the heavens—the combined flash of 90
rocket motors, looking from the earth like the
sudden birth of a new, short-lived star.

Our departure is slow. The big rocket ships
rise ponderously, one after the other, green flames
streaming from their batteries of rockets, and then
they pick up speed. Actually, we don’t need to
gain much speed. The velocity required to get us
to our destination is 19,500 miles an hour, but

we've had a running start; while “resting” in the
space station’s orbit, we were really streaking
through space at 15,840 miles an hour. We need
an additional 3,660 miles an hour.

Thirty-three minutes from take-off we have it.
Now we cut off our motors; momentum and the
moon'’s gravity will do the rest.

The moon itself is visible to us as we coast
through space, but it’s so far off to one side that
it's hard to believe we won’t miss it. In the five
days of our journey, though, it will travel a great
distance, and so will we; at the end of that time
we shall reach the farthest point, or apogee, of
our elliptical course, and the moon should be right
in front of us.

The earth is visible, too—an enormous ball,
most of it bulking pale black against the deeper
black of space, but with a wide crescent of day-
light where the sun strikes it. Within the crescent,
the continents enjoving summer stand out as vast
green terrain maps surrounded by the brilliant

BOARD the moon ships, living is
A cramped, but not uncomfortable.
4 Each of the two passenger vehicles
holds 20 men en route to the moon, 25 on the
return trip (the 10 men on the onc-way
cargo ship will split up coming back). For
added safety, each passenger ship carries
enough oxygen (three pounds per man per
day), water (four pounds per man per day)
and food for the entire expedition.

The top floor of the personnel sphere is
the control deck. At the far left, an engineer
keeps watch over fuel, temperature, pres-
sure, oxygen and other gauges. Next to
him, the radio operator maintains contact
with the other two ships and the space sta-
tion. At center, a member of the navigation
staff, using a combination telescope-celestial
camera, sights on a star. (When not in use,
astrodomes are closed off by shutters to
block the sun’s blinding glare.)

To the right of his position is the rocket
motor instrument panel and, underneath, the
automatic pilot and the reels of tape which
operate it during landing. The man at ex-
treme right is the crew captain, strapped into
a swivel seat which enables him to watch
either the master controls, as he's doing now,
or the motor instruments behind him (for
comfort, all seats are contour seats; person-
nel must be strapped in so they won't float
away in the weightless ship). A control
board at the captain’s position enables him
to operate the rocket motors, and the inter-
com unit by his hand keeps him in communi-
cation with the rest of the ship.

The next floor down is primarily a naviga-
tion deck, although a sponge-bath stall
(there are no showers, because the water
won't tall properly) and extra bunks are also
installed here. Next to the bathing stall, a
navigator operates a mechanical computer.
The chief navigator and two assistants are
working at the dead-reckoning tracer, a de-
vice which automatically records the space
ship’s course. The clock on the wall shows
elapsed time since departure, and the three
screens at the right indicate the attitude of
the ship, as determined by an artificial hori-
zon mechanism in the astrodome at far right.

Inside the Moon Ship

By WILLY LEY

ILLUSTRATED BY FRED FREEMAN

On the central, and largest, deck are the
ship’s living quarters. Bunks line the walls
and hang from stanchions (the sleeping men
are members of the off-duty watch), and a
cooking-dining area occupies most of the
floor space. At center is an automatic dining
unit: table, short-wave food heater and dish-
washer.

It works this way: the *“cook™ (back-
ground) has taken a packaged, precooked
meal from the deep freeze and is placing it
on a conveyer belt. It enters the short-wave
heater and is deposited in a spring-lidded
dish (so it won't float away). The dish is
locked into one of the two outer conveyer
tracks on the table (one for solids, the other
for liquids) and the diner draws the food
toward him along a slot. When he’s finished,
he slides his dish back to the third, or inner,
track, which carries it to the dishwashing
unit. Straps hold the diners in their seats,
making their snap-equipped belts unneces-
sary. At far right is a snack dispenser for
quick meals, particularly for crewmen stand-
ing watch.

The fourth floor down, or stowage deck,
houses the main electrical switchboard, stor-
age cupboards and a washroom (next to the
stairway).

The engineering deck is at the bottom of
the sphere. Lining the walls, directly below
the ceiling, are water tanks (left), yellow
oxygen tanks (center), air blower pump (be-
hind the large gauges) and tanks for water
recovered from the ship’s atmosphere. Be-
low this ring are the brown electric storage
batteries and the ship’s air-conditioning and
water-cleansing systems. Sewage tanks are
under the floor.

The space-suited engineer outside the
ship’s air lock holds the main power line,
which connects with the power-producing
solar mirror (off picture at lower left). He'’s
about to plug the line into the black distrib-
uting box, shown on the catwalk between his
feet, half hidden by the air-lock tower.

The sphere will be home to the voyagers
not only for the five-day trip, but for several
days after, while lunar quarters arc being
constructed. - aa




























