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Unit Full Time Part Time | Total Personnel Impact
147th RW 309 615 924 $84
1-149th ARB 120 450 570 $22.5
USCG 91 90 181 $8.3
138th FW Det 1 34 0 34 82
75th BCTD 109 600 709 $13.3
USNR 30 957 987 $11.1
1-23rd Marines 44 400 440 $7.5
Grand Total VEY) 3112 $148.7

-Dollar amounts are in millions
-Current as of Jan 2012
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as at Austin, University of Houston, Unji versity of Texas
Okl ahoma State University, Texas Christjian University, Un
of Arkansas and Rice University.

The Texas A&M Uni ver i t v Al AA <t -
dent section stgirtt TEXAS A&M
for the new year a AJM UNIVERSITY:

http:/fslidtesonr@amu. ed u, Wl wa
Faculty advisor: Prefiestsadol|) @tB@bidEbdOHedw a
Brian Freno 808 Cline 013G, ant Atkinson
Chair Speaker Chair graduate Repr es ¢
Rahul Venkat NamanP&a8®8 614 5ick Ortiz '13
Vice Chair SEC Chair Senior Class Rej
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Recent Al AA Papers by Se

DOUGLAYAZEL LDETOR

53rd Al AA/l ASME/ ASCE/ AHS/ /
53rd AIAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics, St r u C t u r a | D y n a ml C S a n d r
A 20t h Al AA/ ASME/ AHS

(] apti
20th AIAA/ASME/AHS Adaptive Structures Conference 23-26 April 2012

14th AIAA Non-Deterministic Approaches Conference A d a p t I vV e St ruc t ur es C

Sheraton Waikiki
Honolulu, Hawaii

13th AIAA Gossamer Systems Forum

SRR Ml ey D Optiatesion Utilizing Photogrammetry and St
Characterize Pressurization of
Doug Litteken NASA JSC, Houston
Houston, TX,; Gerard Valle NASA
veras Jacobs Engine206il®d,3 Houst
Structural Verification of the
Wor tTdhe Structur al Testing and .
tional Space Station (1S8SS)

John Zipay NASA JSC, Houston, T
Houston, TX,; Raymond Patin NASA
Bruno United Space Alliance, We
Noordwi jk, THE NEZHERIZANDS, Al A
Design and Testing of the -3nfl a
FIlight Experi ment

David Lichodziejewski Airborne
pher Kelley Airborne Systems, S
borne Systems, Santa Ana, CA; D
Santa Ana, CA; Gl en Brown Airbo
Brian Gilles Airborne Systems,
Oceaneering, Houston, TX; Rober
search Center, Hampton, VA,; Cha
search Center, -Hunitbi6n, VA, AI A

.Col I egezsottarﬂi éb‘nl Al"%/f‘ M%( AaHsi
A uctu

|
daptive Str res C

foExpRei meatehdein®idn &edtr ati on of
posed to a Normal Cross Fl ow
Yi Yang Texas A&M University, C
Strganac Texas A&M Uni ver2s0iltzy,

-1832
Aeroel astic Simulation of Structures in Hypersonic FIlow
Robert Brown Texas A&M University, College Station, TX; K a
comb Texas A&M University, College Station, TX;-20PA2D7Ci zma

Failure Initiation Prediction in -Mexhardiec & lo mpmad itseqgsa |Ren dierd a
ysis

Wesl ey McLendon Texas A&M University, College Station-, TX;
20012495

(Continuéd&® on p
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AIAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics,
and Materials Conference

AIAA/ASME/AHS Adaptive Structures Conference

23-26 April 2012

Sheraton Waikiki
Honolulu, Hawaii

AIAA Non-Deterministic Approaches Conference
AIAA Gossamer Systems Forum

AIAA Multidisciplinary Design Optimization
Specialist Conference

(ContinueB82from page

Computational Mi cromecha8MAaComMpadeilieg of Cer amic
Brian Lester Texas A&M University, Coll ege Station, TX; Di
2012493

Ratfaee Contr ol of Nonlinear Wing Section Using Pitch
Neha Satak Texas A&M University, College Station, TX,; Edwi
John Hurtado Texas A&M Uni w2e0ris21 8 , Col |l ege Station, TX, Al

I nfotech@Aerospace
Garden Grove, GCal, f»0h2 a
Towards Autonomous Operation of
Julia Badger NASA JSC, Houst on,

Space Systems, Houston, TX; Bri a
Syst ems, Hou-20@&#,4 1T X, , Al AA
TelfOperation Control of Robonaut

Station

Reginald Berka NASA JSC, Houston
JSC, Houston, TX; El |l i ott Potter
Edmondson NASA JSC, Houston, TX;
Houston,-2T0X2A 2A1 AA

A Lower Bounding Linear Progr amn

= ri meter Patrol Stochastic Contro
Krishnamoorthy Kalyanam Air -Forc

19-21 Jome 2012 Patterson AFB, OH; Swaroop Darbh
: |l ege Station, TX; Myoungkuk Par Kk
242012 Stati on, TX; Meir Pachter Air Fo

—Patterson AFB, OH; Phil Chandl er

ry, VWraitgthetr son AFB, OH; David Ca:

LaboratoPupttWrisgmt AEBR2AGCGH, Al AA

Anal ysis of Virtual Sensors for

sumpti on

Ti mot hy Woodbury Texas A&M Uni ve
: Ashok Srivastava NASA Ames Resea
GAIAA. Al RN 224 49

(Continud&d on p
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42nd AI' AA Fluid Dynamics Co
New Orl eans, L2@8i si2®dnia, J

42sd AIAA Flvid Dynamics Conference and Exhibit

43 AUAA Plesmodysanics and Lasers Conferene Computational Fl ui d Dy ntaensitc sA nvaallyi sd

‘f::‘::l“:ﬁ":‘”""(““ AT Supersonic Retropropulsion in the

I SV Kerry Zarchi NASA Ames Research Ce

RS T b 2l Schauerhamer Jacobs, Houston, TX;

41h ALAA Atmospberk ad Spoce Enironments Conferemce search Center ,-Relnmpt €arl ¥4n DBABA L
search Center, Hampton, VA; Karl E
Center, Hampt on, VA, Emr e Se2z0elr2 ER
2705

On the Unsteady Shock WaveFdmitreg ac
Step: Il nvi scid Analysis

Ni cole Mendoza Texas A&M Universit
Bowersox Texas A&M Univer-30R2%,09Col
PI'V of a Mach 5 Turbulent Boundary
ness EIl ement s

Scott Peltier Texas A&M Universi
Humbl e Texas A&M University, Col

ty
| e
Texas A&M University,2@CBDbege St at

( The I nfluence of Favorable Pressur
Motions in a Mach 5 Turbulent Boun

FINAL PROGRAM Scott Peltier Texas A&M University
www.aiaa.org/NewOrleans2012 Humbl e Texas. A&M .Uni versity, Colle
Texas A&M University,20CBBDb66ge St at

Reynolds Stresses in a Hypersonic PBounmnear Favayeabl wi PheStue

Nat han Tichenor PM and AM Research, Tuscon, AZ; Raymond HU
ersox Texas A&M Univers20BD5@ |1 ege Station, TX, Al AA

Stability of Hypersonic Compression Cones
Eduardo Perez Texas A&M University, Coll ege Station, TX; T
Kuehl Texas A&M University, Coll ege Station, TX 0128 2n Rec

The Characterizati on-DamnQly cFleea sh asitl i Mayl voef faorLolwnpul se Facil.
David Taylor Texas A&M University, Coll ege Station, TX; Ni
Bower sox Texas A&M Univer3082827Coll ege Station, TX, Al AA

Experi ment al I nvestigation of the Crossflow Instability ir
Robert Downs Texas A&M University, College Station, TX,; Er
Texas A&M University,20Ci8BRdge Station, TX, Al AA

30t h AI AA Applied Aerodynamics Conf
New Orl|l eans, L@8i si2dnia, June 25

Eval uation of Drogue Parachute Damping Effects Utilizing t
Kelly Currin NASA Kennedy Space Center, Cape Canaveral, FL
Matz NASA JSC, Houston, TX,; DavZOoi3Bpét z NASA JSC, Houston,

(Continud&d® on
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Preliminary Ramjet/ Scramjet I ntegration w Us ior
FIl owfield Waverider Forebodies
Patrick Rodi Lockheed Mart-20 132a2r3p ¢
420d AIAA Flvid Dynamics Conference and Exhibit
43rd AIM Plasmodysamics asd Lasers Conference
i i i 43rd ALAA Thermophysics Confereace
N_o+$ ymmetric Waverider Star Bodies L A
ation 38 e e ey Gromd s Fh g S
Patrick Rodi Lockheed Mart-20 13202r2p (e " e

41h AIAA Atmospheric and Space Eavirosments Conference
Hi gh-tkiirfatg Rati o Waveriders for Mi
phere
Patrick Rodi Lockheed Martin Corpi¢
Hamil ton Sundstra2d B2Hlust on, TX,

A Transoni-El dvwa mWinmg Gl ove FIlight E
ti onal Evaluation and Linear Stabi

Matt hew Roberts Texas A&M Universi TX;
Texas A&M University, Col l ege St al ic T
versity, Coll e@Qe&xtéadt i on, TX, Al A,

A Transoni-kEl dw mWinmg Gl ove FIlight E

and Design Optimization

Mi chael Belisle Texas A&M Universi TX;
Texas A&M University, Coll ege St alt i ams
Uni versity, Coll ege Station, TX; | FINAL PROGRAM &M
| ege Station, TX,; Aaron Tucker Te) www.aisa.org/NewOrleans2012 ol I e
William Saric Texas A&M Universit) X k

A&M University, CoRDa&gGe 7St at i on,

28t h Aerodynamic Measurement Techno

Ground Testing, and Flight Testing (
including the Aerospace T&E Days Fc
New Orl eans, L@8Bi,si2®&i&, June 25

Redli me Measurement of Skin FEieméeonh Hef hgl @aAirbapnsed Mul t|
Robert Long Texas A&M University, College Station,-2DX2 Edv
3012
Acoustic Forcing and Control -%dr iRefWiercd edu Waeles i n the KI €
Matt hew Kuester Texas A&M University, Coll ege Stati o-n, TX;
2012862
43rd AI AA Thermophysics Conference
New Orl eans, LQ®Bi, si2dna, June 25
Arcjet Testing and Ther mal Mo del Devel opment for Multil aye

Frank Mil os NASA Ames Research Center, Mof fett Field, CA;
Houston, 20723860 AA

(Continud&d on
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42nd I nternational Conferenc
San Diego, Cal®foraila, J
Extravehicular (EVA) Operations in
42nd 3 15-19 July 2012 William Atwell The Boei ng20C@np@any,
International Hilton, S iedd)
Conference on S AR ... Radiation Shielding Evaluation Too
Environmental B @ Human Space Missions
Systems (ICES) \ Hatem Nounu Universities Space Res
e MyutHgee Kim Universities Space Res:eé
B smericen 1ntitate of TX; Francis Cucinotta NAGBBHUASC, Ho
Funun:iuudmn-du (A1AR)
B i e smcs st s MPCV Flight Suit Performance After
| PTG Depressurization Event
B o o T Miriam Sargusingh NASA2@8EB44Houst o
Environmental Systems Committee 4
ican Society of : : (ASME) . .
Crew Systems Technical Committee Potenti al Uses of Deep Space Cool i
F Mi chael Swickrath NASA JSC, Housto
- NASA JSC, Houston, TX; Joe Chambli
Al AAO0 3% 38
Single Loop Ther mal Control for De
Thomas Lei mkuehler Paragon Space L
ston, TX; Gary Lantz Paragon Space
ston, TX0BBEIBAA
Ti ssue Equivalent Proportional Cou
ments AboAlrtdi Hidgdh and Commerci al A
Brad Gersey Prairie View A & M Uni
Wil kins Prairie View A & M Univers
well The Boeing Company, Houston, TX; W. Kent Tobiska Spac
pher Mertens NASA Langley Reg22®d3xc3h6 Center , Hampton, VA, Al
Simulation of Cosmic Rays Directionality at Low Earth Orbi
William At well The Boeing Company, Houston, TX; FranGil s Be
3635
I nternational Space StationonrBMatfoPe€Cbosmanocent Analyzer On
Ben Gardner United Technologies Corporation, Pomona, CA; F
zan Thoresen United Technol ogies Corporation20B&do3na, CA,;
| mpacts of an Ammonia Leak on the Cabin Atmosphere of the
Stephanie Duchesne Wyl e, Houston, TX; Jeffrey Sweterlitsct
ston, TX; Jay Perry NASA Marshall-2®BB2B282 Flight Center, Hur
Suitport -Peaeil biplmeny and Test of a Suitport and Space Suif
Robert Boyle NASA JSC, Houston, TX; Kate Mitchell NASA JS(
Ju Jacobs, Ho-268 BB3&MB,1 TX, Al AA
Environment al Control and Life Support (ECLS) Hardware Cor
Robyn Carrasquill o NASA Marshall Space Flight Cent e2x0,142Hunt
3623
Environment al Controls and Life Support System (ECLSS) Des:s
| mel da Stambaugh NASA JSC, Houston, TX; Branelle Rodri gue:
Subramani an Sankaran Jacobs, Houst omR,043X22 Walt Vonau Jacot
(Continu&8gd on p
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Life Support Systems Modrn ya AMew Lunar Land
derson NASA JSC, Houston, TX; Henry Rotte
Houston, TX; |l mel da Stambaugh NASA JSC, H_._._._. ,
Evan Yagoda Jacobs2,083®2abkton

Il nvestigation into the High 42nd 15519, JulygDl2
gen Generator System Aboard International gﬂm;‘tSa*;gleg"
tion Conference on cor BHANE N

an Bieqoplalirornia
Joyce Carpenter United Tech Environmental
Locks, CT: Gregory Gentry T Systems (ICES) www.aiaa.org/ices2012
TX; Greg Diderich Jacobs, H: : ; ,
Technol ogies Corporation, Windsor Locks, CT; ohn
The Boeing Company, Houston, TX; Steve VanKeuren Ana-
darko I ndustries, LLC, Houston, TX; John Steele United Tec
nol ogies Corporation, Wi ndsor Locks, CT; Jerome Varsi k Uni
fusco United Technol ogies Corporation, Wi ndsor Locks, CT;
Boeing Company, Houston, TX; Erica0®B®BdB8hy NASA JSC, Houstc
I nternational Space Station Environment al Contr-l0lalnd Li f €
David Williams NASA JSC, Houston, TX; Gregory Gentry The E
TX, AIQBDB 12
Human Ther mal Model Evaluation using the JSC Human her mal
Thomas Cognata Jacobs, Houston, TX; Grant Bue NASA J3SC, Hc
208Bx11

Packing Optimization of a Sor
Nat han Holl and Jacobs, Housto
Al A 2083597

bent Bed Containing Dissimilaea
n TX; Hai Heoyh nBiomnw aNtAyS AJ alcScCh s ,

Mi crobi ol ogical Characterization of the I nternational Spac
N 01

Mar k Wil son The Boeing Company, Houston, TX; Natalee Weir
nol ogies Corporation, Wi ndsor Locks, CT,; Airan Yoets Unite
United Technol ogies Corporation, Windsor Locks, CT; GIlenn
FIight Center, RBOMtBswS | I e, AL, Al AA

Status of I SS Water Management and Recovery

Donald Carter NASA Marshal/l Space Flight Center, Hunt svil |l
208B5914

Management -®Huttthlee PBxsttravehi cular Mobility Unit (EMU) Wate
David Etter United Technologies Corporation, Windsor Locks
CT; Terry Hil/l NASA JSC, Houston, TX; Kevin Wells NASA JSC

Wi ndsor LocRD,IBBCIAT3 Al AA

Extravehicul ar Activity Development and Verification Test.i

Juni per Jairala Jacobs, Houston, TX; Robert Durkin NASA J¢

Prince NASA JSC, Houston, TX; Stephanie Sipila NASA JSC, F
i C

Parazynski University of Texas Med al Branch, Gal ves0tlo2n,
3592

U.S. Spacesuit Knowledge Capture Status and Initiatives
Cinda Chullen NASA JSC, Houston, TX; Ronald Woods NASA JSCc
terly Jacobs, Houston, TX; Joe McMann Olde I rish Consul tin
DC, A2R8B590

(Continué@&@ on g
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Extravehicular Activity Systen

reach in Support of NASA's STE

Year 2011

Heat her Paul NASA JSC, Houston
42nd . 15-19 July 2012 NASA JSC, Houston, TX; Erika C
Intematlonal Hilton San@iego Houston ! -ZWX?:E 8/1 AA

ResortiandiSpa

Conferenceon San DiegojGalifornia The Development of Models for
Environmental Technologies for Spacecraft Ai

Systems (ICES) M bl Vi chael Swickrath NASA JSC, Ho
NASA JSC, Houz0BBS6ETX, Al AA

CFD Ventilation Study for the Human Powered Centrifuge at
Chang Son The Boeing Company, Houston, TX; Ni kolay I vanov
ATION; Denis Telnov New Technologies and Services, . Petersburg, RUSS AN FEDERATION; Evgueni Smirnov . Petersburg

State Polytechnic University, St201F%®8 &r sbur g, RUSSI AN FEDE

Numerical Study of Ammonia Leak and Dispersion in the | nte
Ni kol ay I vanov New Technol ogies and Services, St. Petersbt
vi ces, St . Petersburg, RUSSI AN FEDERATI ON; Chang Son The E
State Polytechnic University, St201FPX8 2r sbur g, RUSSI AN FEDE
42nd I nternational Conference on Envi#lr9o n n2ednlt2a | Syst ems, S8
Dynamic Modeling of Pr ocleososp TWacthenro | Roegci cevse rfyo r S yCsl toesnesd.

Rama Kumar All ada ERC, Il nc. , Houston, TX; Kevin Lange Jacoc
208B564

Series Bosch System Devel opment

Morgan Abney NASA Marshall Space Flight Center, Huntsville
Huntsville, AL; David Long NASA Marshalll Space Flight Cent
Center, Huntsville, AL; Mi chael Swickrath NASA JSC, Houstc
Thomas Raytheon Compaxny3sb6d4ntsville, AL, Al AA

CO2 Washout TestineACEfS tSipeacREISudand EM

Kate Mitchell NASA JSC, Houston, X 48BXJ4a%on Norcross Wyl e,
42nd I nternational Conference on Envi#lr9o n n2ednlt2a | Syst ems, S8
Si-kube Freezabl e Radiator Testing and Model Correlation
Sean Lillibridge NASA JSC, Houston,20854Moses Navarro Jacoc
42nd I nternational Conference on Envi#lr9on n2eOnlt2zal Syst ems, Sa
Experimental I nvestigation of Subli mator Performance at Tr
Rubi k Sheth NASA JSC, Houston, TX; Thomas Lei mkuehl er Par e
NASA JSC, Hou3z®8BHA0TX Al AA

A Comparison of Methods for Assessing Space Suit Joint Rar
Lindsay Aitchison NASA JSC, Houston, TX; Sudhakar Rajulu N
208B%5 34

Evaluating Suit Fit Using Performance Degradati on

Sarah Margerum Lockheed Martin Corporation, Houston, TX; N
ren Harvill Lockheed Martin Corporation, Houston, TX; EI iz
NASA JSC, Hou308BB33TX, Al AA

42nd I nternational Conference on Envi#lr9on n2eOnlt2zal Syst ems, Sa
Space Suit Joint Torque Measurement Method Validation

Dana Valish NASA J80i135Ho02ust on, TX, Al AA
(Continud&8® on i
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Mul t i Purpose Crew Vehicle Environmental Control Famd
Life Support Development Status
Richard Barido NASA JSC, Ho
NASA Marshall space Flight ®4an 15-19 July 2012 2
ross ' ouston, International Hilton SaBd0
ston, TX; George Rai n< 0J33&c301 Cnef » R;:;’,‘l;‘;s;ig"
0 .erence on San DiegoyCGalifornia
Use of Heritage Hardware on Environmental ) A
Fl i g ht Test One systems (ICES) www.aiaa.org/ices
George Rains Jacobs, Housto., S T —
Houston,-20835 301 AA
Orion ECLSS/-3mbti efystPremssure |Integrated Suit Test
Ri chard Barido NASA-2098¥52%Houston, TX, Al AA
Comparison of Four Strong Acids on the Precipitation Poter
mented Urine: Preliminary Results
Dean Muirhead Barrios Technology, Houston, -PRBRBBCh8& is Carri
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N THE following pages Collier's presents

what may be one of the most important sci-

entific symposiums ever published by a na-
tional magazine. It is the story of the inevitability
of man’s conquest of space

What you will read here is not science fiction. It
is serious fact. Moreover, it is an urgent warning
that the U.S. must immediately embark on a long-
range development program to secure for the West
“space superiority.” If we do not, somebody else
will. That somebody else very probably would be
the Soviet Union.

The scientists of the Soviet Union, like those of
the U.S., have reached the conclusion that it is now
possible to establish an artificial satellite or “space
station” in which man can live and work far beyond
the earth’s atmosphere. In the past it has been cor-
rectly said that the first nation to do this will control
the earth. And it is too much to assume that Mos-
cow'’s military planners have overlooked the military
potentialities of such an instrument.

A ruthless foe established on a space station could
actually subjugate the peoples of the world. Sweep-
ing around the earth in a fixed orbit, like a second
moon, this man-made island in the heavens could
be used as a platform from which to launch guided
missiles. Armed with atomic war heads, radar-con-
trolled projectiles could be aimed at any target on
the earth’s surface with devastating accuracy.

Furthermore, because of their enormous speeds
and relatively small size, it would be almost impos-
sible to intercept them. In other words: whoever is
the first to build a station in space can prevent any
other nation from doing likewise.

We know that the Soviet Union, like the U.S., has
an extensive guided missile and rocket program un-
der way. Recently, however, the Soviets intimated
that they were investigating the development of huge
rockets capable of leaving the earth’s atmosphere.
One of their top scientists, Dr. M. K. Tikhonravov,
a member of the Red Army’s Military Academy of
Artillery, let it be known that on the basis of Soviet
scientific development such rocket ships could be
built and, also, that the creation of a space station
was not only feasible but definitely probable. Soviet
engineers could even now, he declared, calculate
precisely the characteristics of such space vehicles;
and he added that Soviet developments in this field
equaled, if not exceeded, those of the Western
World.

We have already learned, to our sorrow, that
Soviet scientists and engineers should never be un-
derestimated. They produced the atomic bomb
years earlier than was anticipated. Our air superi-
ority over the Korean battlefields is being chal-
lenged by their excellent MIG-15 jet fighters which,
at certain altitudes, have proved much faster than
ours. And while it is not believed that the Soviet
Union has actually begun work on a major project
to capture space superiority, U.S. scientists point
out that the basic knowledge for such a program has
been available for the last 20 years.

Oscar Schachter
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What Are We Waiting For?

What is the U.S. doing, if anything, in this field?

In December, 1948, the late James Forrestal, then
Secretary of Defense, spoke of the existence of an
“earth satellite vehicle program.” But in the opin-
ion of competent military observers this was lttle
more than a preliminary study. And so far as is
known today, little further progress has been made
Collier’s feels justified in asking: What are we wait-
ing for?

We have the scientists and the engineers. We en-
joy industrial superiority. We have the inventive
genius. Why, therefore, have we not embarked on
a major space program equivalent to that which was
undertaken in developing the atomic bomb? The is-
sue is virtually the same

The atomic bomb has enabled the U.S. to buy
time since the end of World War II. Speaking in
Boston in 1949, Winston Churchill put it this way:
“Europe would have been communized and London
under bombardment some time ago but for the deter-
rent of the atomic bomb in the hands of the United
States.” The same could be said for a space station
In the hands of the West a space station, perma-
nently established beyond the atmosphere, would be
the greatest hope for peace the world has ever
known. No nation could undertake preparations for
war without the certain knowledge that it was being
observed by the ever-watching eyes aboard the “sen-
tinel in space.” It would be the end of Iron Curtains
wherever they might be.

Furthermore, the establishment of a space sta-
tion would mean the dawning of a new era for
mankind. For the first time, full exploration of the
heavens would be possible, and the great secrets of
the universe would be revealed.

When the atomic bomb program—the Manhattan
Project—was initiated, nobody really knew whether
such a weapon could actually be made. The famous
Smyth Report on atomic energy tells us that among
the scientists there were many who had grave and
fundamental doubts of the success of the undertak-
ing. It was a two-billion-dollar technical gamble.

Such would not be the case with a space program.
The claim that huge rocket ships can be built and a
space station created still stands unchallenged by
any serious scientist. Our engineers can spell out
right now (as you will see) the technical specifica-
tions for the rocket ship and space station in cut-
and-dried figures. And they can detail the design
features. All they need is time (about 10 years),
money and authority.

Even the cost has been estimated: $4,000,000,000
And when one considers that we have spent nearly
$54,000,000,000 on rearmament since the Korean
war began, the expenditure of $4,000,000,000 to
produce an instrument which would guarantee the
peace of the world seems negligible.

Collier's became interested in this whole program
last October when members of our editorial staff
attended the First Annual Symposium on Space
Travel, held at New York’s Hayden Planetarium
On the basis of their findings, Collier’s invited the

Fred Freeman Cornelius Ryan

top scientists in the field of space research to New
York for a series of discussions. The magazine
symposium on these pages was born of these round-
table sessions.

The scientists who have worked with us over the
last five months on this project and whose views are
presented on the succeeding pages are:

® Dr. Wernher von Braun, Technical Di-
rector of the Army Ordnance Guided Missiles
Development Group. At forty, he is considered the
foremost rocket engineer in the world today. He
was brought to this country from Germany by the
U.S. government in 1945,

® Dr. Fred L. Whipple, Chairman, Depart-
ment of Astronomy, Harvard University. One of
the nation's outstanding astronomers, he has spent
most of his forty-five years studying the behavior
of meteorites.

® Dr. Joseph Kaplan, Professor of Physics
at UCLA. One of the nation’s top physicists and a
world-renowned authority on the upper atmosphere,
the forty-nine-year-old scientist was decorated in
1947 for work in connection with B-29 bomber op-
erations.

® Dr. Heinz Haber, of the US. Air Force's
Department of Space Medicine. Author of more than
25 scientific papers since our government brought
him to this country from Germany in 1947, Dr. Ha-
ber, thirty-eight, is one of a small group of scientists
working on the medical aspects of man in space.

® Willy Ley, who acted as adviser to Collier’s
in the preparation of this project. Mr. Ley, forty-six,
is perhaps the best-known magazine science writer
in the U.S. today. Originally a paleontologist, he
was one of the founders of the German Rocket So-
ciety in 1927 and was Dr. Wernher von Braun’s first
tutor in rocket research.

Others who made outstanding contributions to
this issue include:

® Oscar Schachter, Deputy Director of the
UN Legal Department. A recognized authority on
international law, this thirty-six-year-old lawyer has
frequently given legal advice on matters pertaining
to international scientific questions, which lately
have included the problems of space travel.

® Chesley Bonestell, whose art has appeared
in the pages of Collier's many times before. Famous
for his astronomical paintings, Mr. Bonestell began
his career as an architect, but has spent most of his
life painting for magazines and lately for Hollywood.

® Artists Fred Freeman and Rolf Klep.
Both spent many months working in conjunction
with the scientists.

For Collier’s, associate editor Cornelius Ryan su-
pervised assembly of the material for the sympo-
sium. The views expressed by the contributors are
necessarily their own and in no way reflect those of
the organizations to which they are attached.

Collier's believes that the time has come for
Washington to give priority of attention to the mat-
ter of space superiority. The rearmament gap be-
tween the East and West has been steadily closing.
And nothing, in our opinion, should be left undone
that might guarantee the peace of the world. It's as
simple as that. THe EpITORS

DRAWINGS BY ROLF KLEP



Men and materials arrive in the winged rocket and take ‘“‘space taxis™ to wheel-shaped space station at right. Men wear pressurized suits

CROSSING
THE LAST
FRONTIER

By DR. WERNHER von BRAUN

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

Scientists and engineers now know how to build
a station in space that would circle the earth
1,075 miles up. The job would take 10 years,
and cost twice as much as the atom bomb. If we
do it, we can not only preserve the peace but

we can take a long step toward uniting mankind

Collier’s for March 22, 1952




Three “space taxis™

7 JITHIN the next 10 or 15 years, the earth
\ will have a new companion in the skies, a
man-made satellite that could be either the
greatest force for peace ever devised, or one of
the most terrible weapons of war—depending on
who makes and controls it. Inhabited by humans,
and visible from the ground as a fast-moving star,
it will sweep around the earth at an incredible rate
of speed in that dark void beyond the atmosphere
which is known as “space.”

In the opinion of many top experts, this artificial
moon—which will be carried into space, piece by
piece, by rocket ships—will travel along a celes-
tial route 1,075 miles above the earth, completing
a trip around the globe every two hours. Nature
will provide the motive power; a neat balance be-
tween its speed and the earth’s gravitational pull
will keep it on course (just as the moon is fixed in

its orbit by the same two factors). The speed at
which the 250-foot-wide, “wheel”-shaped satellite
will move will be an almost unbelievable 4.4 miles
per second, or 15,840 miles per hour—20 times
the speed of sound. However, this terrific velocity
will not be apparent to its occupants. To them, the
space station will appear to be a perfectly steady
platform.

From this platform, a trip to the moon itself will
be just a step, as scientists reckon distance in space.

The choice of the so-called “two-hour” orbit—
in preference to a faster one, closer to the earth,
or a slower one like the 29-day orbit of the moon
—has one major advantage: although far enough
up to avoid the hazards of the earth’s atmosphere,
it is close enough to afford a superb observation
post.

Technicians in this space station—using spe-

PAINTING BY CHESLEY BONESTELL

can be seen—one leaving rocket, another reaching satellite, a third near the already-built astronomical observatory

cially designed, powerful telescopes attached to
large optical screens, radarscopes and cameras—
will keep under constant inspection every ocean,
continent, country and city. Even small towns will
be clearly visible through optical instruments that
will give the watchers in space the same vantage
point enjoyed by a man in an observation plane
only 5,000 feet off the ground.

Nothing will go unobserved. Within each two-
hour period, as the earth revolves inside the satel-
lite’s orbit, one twelfth of the globe’s territory will
pass into the view of the space station’s occupants;
within each 24-hour period, the entire surface of
the earth will have been visible.

Over North America, for example, the space
station might pass over the East Coast at, say
10:00 A.M., and, after having completed a full
revolution around the earth, would—because the
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earth itself has turned meanwhile—pass over
the West Coast two hours later. In the course of
that one revolution it would have been north as
far as Nome, Alaska, and south almost to Little
America on the Antarctic Continent. At 10:00
A.M. the next day, it would appear once again over
the East Coast.

Despite the vast territory thus covered, selected
spots on the earth could receive pinpoint examina-
tion. For example, troop maneuvers, planes being
readied on the flight deck of an aircraft carrier,
or bombers forming into groups over an airfield
will be clearly discernible. Because of the tele-
scopic eyes and cameras of the space station, it
will be almost impossible for any nation to hide
warlike preparations for any length of time.

* * *

These things we know from high-altitude photo-
graphs and astronomical studies: to the naked eye,
the earth, more than 1,000 miles below, will
appear as a gigantic, glowing globe. It will be an
awe-inspiring sight. On the earth’s “‘day” side, the
space station’s crew will see glaring white patches
of overcast reflecting the light of the sun. The
continents will stand out in shades of gray and
brown bordering the brilliant blue of the seas.
North America will look like a great patchwork
of brown, gray and green reaching all the way to
the snow-covered Rockies. And one polar cap—
whichever happens to be enjoying summer at the
time—will show as a blinding white, too brilliant
to look at with the naked eye.

On the earth’s “night” side, the world’s cities will
be clearly visible as twinkling points of light. Sur-
rounded by the hazy aura of its atmosphere—that
great ocean of air in which we live—the earth will
be framed by the absolute black of space.

Development of the space station is as inevitable
as the rising of the sun; man has already poked his
nose into space and he is not likely to pull it back.

On the 14th of September, 1944, a German V-2
rocket, launched from a small island in the Baltic,
soared to a peak altitude of 109 miles. Two years
later, on December 17, 1946, another V-2, fired
at the Army Ordnance’s White Sands Proving
Ground, New Mexico, reached a height of 114
miles—more than five times the highest altitude
ever attained by a meteorological sounding balloon.
And on the 24th of February, 1949, a “two-stage
rocket” (a small rocket named the “WAC Cor-
poral,” fired from the nose of a V-2 acting as car-
rier or “first stage”) soared up to a height of 250
miles—roughly the distance between New York
and Washington, but straight up!

These projectiles utilize the same principle of
propulsion as the jet airplane. It is based on Isaac
Newton's third law of motion, which can be stated
this way: for every action there must be a reaction
of equal force, but in the opposite direction. A
good example is the firing of a bullet from a rifle.
When you pull the trigger and the bullet speeds out
of the barrel, there is a recoil which slams the rifle
butt back against your shoulder. If the rifle were
lighter and the explosion of the cartridge more
powerful, the gun might go flying over your shoul-
der for a considerable distance.

This is the way a rocket works. The body of
the rocket is like the rifle barrel; the gases ejected
from its tail are like the bullet. And the power of
a rocket is measured not in horsepower, but in
pounds or tons of recoil—called “thrust.” Because
it depends on the recoil principle, this method of
propulsion does not require air.

There is nothing mysterious about making use
of this principle as the first step toward making our
space station a reality. On the basis of present
engineering knowledge, only a determined effort
and the money to back it up are required. And
if we don’t do it, another nation—possibly less
peace-minded—will. If we were to begin it im-

Scale drawings at left show how the space
station, depicted by the tiny ring at top of each
sketch, will circle the earth. Actually, the
man-made satellite, in the 1,075-mile orbit
selected as the most desirable, will go around
the world every two hours. The four drawings
indicate, from top to bottom, time intervals of

mediately, and could keep going at top speed, the
whole program would take about 10 years. The es-
timated cost would be $4,000,000,000—about
twice the cost of developing the atomic bomb, but
less than one quarter the price of military materials
ordered by the Defense Department during the
last half of 1951.

Our first need would be a huge rocket capable
of carrying a crew and some 30 or 40 tons of cargo
into the “two-hour” orbit. This can be built. To
understand how, we again use the modern gun as
an example.

A shell swiftly attains a certain speed within the
gun barrel, then merely coasts through a curved
path toward its target. A long-range rocket also
requires its initial speed during a comparatively
short time, then is carried by momentum.

For example, the V-2 rocket in a 200-mile flight
is under power for only 65 seconds, during which
it travels 20 miles. At the end of this 65-second
period of propulsion it reaches a cut-off speed of
3,600 miles per hour; it coasts the remaining 180
miles. Logically, therefore, if we want to step up
the range of a rocket, we must increase its speed
during the period of powered flight. If we could
step up its cut-off speed to 8,280 miles per hour, it
would travel 1,000 miles.

To make a shell hit its target, the gun barrel
has to be elevated and pointed in the proper direc-
tion. If the barrel were pointed straight up into
the sky, the shell would climb to a certain altitude
and then simply fall back, landing quite close to
the gun. Exactly the same thing happens when
a rocket is fired vertically. But to make the rocket
reach a distant target after its vertical take-off, it
must be tilted after it reaches a certain height
above the ground. In rockets capable of carrying a
crew and cargo, the tilting would be done by
swivel-mounted rocket motors, which, by blasting
sideways, would cause the rocket to veer.

* * -

Employing this method, at a cut-off speed of 17,-
460 miles per hour, a rocket would coast halfway
around the globe before striking ground. And by
boosting to just a little higher cut-off speed—4.86
miles per second or 17,500 miles per hour—its
coasting path, after the power had been cut off,
would match the curvature of the earth. The rocket
would actually be “falling around the earth,” be-
cause its speed and the earth’s gravitational pull
would balance exactly.

It would never fall back to the ground, for it
would now be an artificial satellite, circling ac-
cording to the same laws that govern the moon’s
path about the earth.

Making it do this would require delicate timing
—but when you think of the split-second predic-
tions of the eclipses, you will grant that there can
hardly be any branch of natural science more
accurate than the one dealing with the motion of
heavenly bodies.

Will it be possible to attain this fantastic speed
of 17,500 miles per hour necessary to reach our
chosen two-hour orbit? This is almost five times
as fast as the V-2. Of course, we can replace the
V-2’s alcohol and liquid oxygen by more powerful
propellants, and even, by improving the design,
reduce the rocket’s dead weight and thereby boost
the speed by some 40 or 50 per cent; but we would
still have a long way to go.

The WAC Corporal, starting from the nose of
a V-2 and climbing to 250 miles, has shown us
what we must do if we want to step up dras-
tically the speed of a rocket. The WAC started
its own rocket motor the moment the V-2 carry-
ing it had reached its maximum speed. It thereby
added its own speed to that already achieved
by the first stage. As mentioned earlier, such
a piggyback arrangement is called a “two-stage
rocket”; and by putting a two-stage rocket on

four hours; during each, the satellite will
have made two revolutions. Thus, as the globe
turns beneath them, occupants of the station
will view every spot on the earth during a
24-hour span. At right is Yon Braun’s rociet
ship design. Tall as a 24-story building, it will
weigh 7,000 tons and have a 65-foot base

DRAWINGS BY ROLF KLEP
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