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From the Editor Looking Back, Looking Forward

JON S. BERNDT

[Note:This issue is a bit late
due to a hard drive crash. |
had backups made, but the
CD backup software | was
using changed format, and |
installed a newer operating
system than | had before. The
result was a bit of a headache
over the holidays.]

It’s been a year of significant
growth for Horizons. When
we revamped the newsletter
late in 2004, the number of
downloads per newsletter (for
the issues just prior to
November/December 2004)
varied between 30 to 50. At
that time, of course, we also
mailed out a paper copy of the
newsletter to each local mem-
ber. With the first issue in the
new format, the number of
downloads jumped to almost
2,000 in the month after it
was released, as we began to
phase out the paper copies to
save on mailing and printing
costs. The most recent issue
(the September/October 2005
issue) has been downloaded
almost 9,000 times as | write
this.

One of the articles in this is-
sue recounts the recent dinner
meeting, where Dr. Michael
Lembeck, Director of North-
rop Grumman Corporation’s
Houston Operations, ad-
dressed the question, “Why is
Space Important?”. Also in-
cluded in this issue is the full
text of President John Ken-
nedy’s speech at Rice Stadium
SO many years ago. It’s inter-
esting to review Kennedy’s
speech in the context of his-
tory, and with the clarity of
hindsight. How many of the
justifications that he gave for
going to the Moon still apply
today in the effort to return to
the Moon and continue on to
Mars? Will today’s justifica-
tions stand firm enough over
the coming years to keep tax-
payers and elected officials
committed? Elaine Cambhi,
Editor-in-Chief of AIAA’s
monthly magazine, Aerospace
America, asks the same ques-
tion: “... the Vision for Space
Exploration is a product of the
current administration. The
first goal of that vision, the
CEV, is targeted to take to the
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With the format and delivery
method changes, we have
added freedom in adding con-
tent and providing links to
content elsewhere.

skies in 2012, long after that
administration has left Wash-
ington. Will a return to the
Moon and voyages to Mars
and beyond be goals for the

next president?”

Peter Fosler, Guest essayist
for the Rochester Democrat &
Chronicle, submitted on Janu-
ary 5th a response to a reader
who had considered the recent
hurricane recovery efforts and
concluded: "it is time to drop
the space program and take
care of (people's) basic
needs" here on Earth.” Mr.
Fosler responded in part:
“Space exploration provides
both direct and indirect an-
swers to our questions. Indi-
rectly, the materials and tech-
niques needed to survive in
space have provided a wealth
of knowledge that affects our
everyday life.

A recently released Gallup
Poll proclaims: “As NASA
gets set to launch a new mis-
sion to photograph Pluto, a
review of Gallup polling finds
that Americans have typically
viewed the space agency fa-
vorably. In addition, Ameri-
cans have historically sup-
ported increased or current
levels of government spend-
ing on space exploration.”

Kennedy’s hopes, expressed
in his Rice speech, are under-
stood by the public to have
been realized over the years
by our investment in space
technologies and efforts. |
believe the support to sustain
the Vision for Space Explora-
tion is solid.

There’s going to be a lot to
talk about this year; lots to
do. If you’d like to share your
thoughts in a letter, please do
so. If you’d like to write an
article, we’d like to hear from
you. We hope you’ll help us
to grow, and in turn to be a
resource for you and the local
aerospace community. Best
wishes for a great new year.

- JSB
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Chair’s Corner

STEVE KING, AIAA HOUSTON CHAIR

“Collaboration” — the act of
working jointly with others or
together — is an important strat-
egy for success in today’s work-
place, one’s family life, athletics,
etc. Even thought the Houston
Section is considered large with
1200+ diverse members, it is by
no means the single professional
organization that can serve every-
one all the time. One of my fo-
cuses this term has been to in-
crease AIAA’s collaboration with
other professional organizations
in the JSC area. This with the
intent of allowing our members
to expand their network of pro-
fessionals, share new ideas, catch
other presentations of interest,
and observe how different groups
function. In addition, their activi-
ties may allow opportunities for
further professional development
and enrichment. So far this term,
the Houston Section’s active
partnership with other profes-
sional organizations has in-
volved:

- American Astronautical So-

sions” seminar.

Mars Society — Houston
Chapter: In planning a joint
mixer with our Section for
next May, and in the mean-
time, we help publicize their
“Popcorn Series” lectures.

NASA Alumni League
(NAL) — Houston Chapter:
Joined us in hosting the
"Advent Launch System”
lunch n’ learn in October.
They are also planning to
join us in hosting a dinner
meeting in March 2006 fea-
turing the Saturn V restora-
tion project.

- Society of Logistics Engi-
neers (SOLE): Invited us to
join them in presenting a
lunch n’ learn in August on
"When Smart People Do
Dumb Things: Lessons
Learned in Data Analyses."

United Space Alliance Lead-
ership Association

ciety (AAS): AIAA Na-

tional and our Section publi-
cized their National Confer-
ence held at South Shore
Harbour in November which
allowed AIAA members to
attend at AAS rates.

- Bay Area Houston Eco-
nomic Partnership
(BAHEP): Presented an
overview of their Space Al-
liance Technology Outreach
Program (SATOP) at our
"Small Business Innovative
Research, Small Business
Technology Transfer" lunch
n’ learn in September. In
addition, we share public
policy information of mutual
interest with BAHEP’s
“Citizens for Space Explora-
tion” efforts.

Kaplan Test Prep and Ad-
missions: Hosted a
"Business School Admis-

(USALA): Will be our part-
ner is hosting a dinner meet-
ing in Feb. 2006 featuring an
AIAA Distinguished Lec-
turer on the “First Flight of a
Mars Airplane.”

Collaborative activities are not a
new thing to the Houston Section.
For at least the past 15-years, we
have partnered with the Institute
of Electrical and Electronic Engi-
neers (IEEE) - Galveston Bay
Section Joint Chapter and Instru-
mentation Society of America
(ISA) - ROBEXS Division in
holding the annual Workshop on
Automation & Robotics (WAR).
In conjunct with this event, the
Houston Section has worked in
cooperation with the Clear Lake
Council of Technical Societies
(CLCTS) and several of its mem-
ber organizations (e.g., IEEE,
ISA, Industrial Security Society
of America [ISSA] and Interna-
tional Council on Systems Engi-

neering [INCOSE]) in hosting the
yearly “INNOVATION” lectures.

Getting the word out about our
events is also a key in their suc-
cess. The Houston Section relies
of numerous organizations (e.g.,
government, corporate, media,
professional organizations, and
special interest groups) to help us
with event publicity which in-
cludes those listed above. Also,
the Houston chapters of the fol-
lowing organizations receive our
publicity for their internal distri-
bution:

- American Society of Chemi-
cal Engineers (ASCE)

- American Society of Me-
chanical Engineers (ASME)
Experimental Aircraft
Association (EAA)
Houston Engineering and
Scientific Society (HESS)
National Society of Black
Engineers (NSBE)
National Management Asso-
ciation (NMA) — JSC Chap-
ter
Society of Hispanic Profes-
sional Engineers (SHPE)
Society of Mexican Ameri-
can Engineers & Scientists
(SMAES)
Southwestern Aerospace
Professional Representatives
Association (SWAPRA)

- Toastmasters.

If you know of other groups that
would like to collaborate with us
on an activity or may just want to
receive our event announcements,
please have them contact
chair@aiaa-houston.org. To-
gether we can do amazing things.
May all of you enjoy the very
best this holiday season and let’s
continue the journey...
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Report on the LEAG Conference on Lunar Exploration

LARRY JAY FRIESEN

This is a report on Space Resources
Roundtable VII: LEAG Conference
on Lunar Exploration that took place
at South Shore Harbour in League
City, Texas, October 25-28, 2005.
This was a combined meeting of the
Space Resources Roundtable (SRR)
and the Lunar Exploration Analysis
Group (LEAG). SRR people want
to use extraterrestrial resources to
leverage exploration of the Moon
and the solar system. LEAG are
scientists who have been providing
input to the program managers of
President Bush’s Moon-to-Mars and
Beyond Initiative, as to what sort of
scientific investigations might be
done on the Moon. This meeting
also included NASA engineers who
are designing hardware for Bush’s
initiative. The third day we were
joined by the Lunar Commerce Ex-
ecutive Roundtable, a group of busi-
ness people interested in finding
ways to make money from lunar
enterprises and harness the private
sector in the endeavor. The first two
days, the business people were hav-
ing their own parallel meeting.

So we had at least three cultures, all
trying to understand each other:
Scientists who want to study the
Moon, engineers who want to build
equipment to get there and use the
Moon’s resources, and business
people who want to make money
from those resources. The tone of
the conference was very upbeat.
Everyone | spoke to thought that it
was worth making the effort to com-
municate between cultures.

The first session focused on
NASA’s plans for returning to the
Moon. Two speakers discussed
NASA’s Exploration Architecture.
Robotic missions in the works so far
are an orbiter to assess resources and
photograph potential landing sites,
and a lander to demonstrate auto-
mated landing capability and to get
ground truth for polar water. Two
contractors are working on designs
for the Crew Excursion Vehicle
(CEV). Vehicles will be sized to
enable support for later Mars mis-
sions. NASA is looking at LOX-

methane propellants for the Moon,
because they look promising for
ISRU (In Situ Resource Utilization)
on Mars.

The CEV design must carry crew to
the ISS, support lunar missions, and
support Mars approach. A CEV is
to carry 6 people to or from the ISS
or 4 to the Moon. A service module
will provide power and delta-V.
The launch system for the CEV will
use technology inherited from Shut-
tle and Apollo to save development
cost and time.

LEO and lunar orbit (LLO) rendez-
vous have been chosen for lunar
missions. The architecture is in-
tended to support going anywhere
on the Moon, and to enable return at
any time. Lunar surface activities
will start with sorties of about seven
days and evolve to include outposts.
Transitioning quickly to a permanent
outpost turned out not to be afford-
able.

The lander will be able to put 2,000
kg of cargo onto the lunar surface
and carry a habitation module. If
cargo and habitation module are left
on the surface, we can incrementally
build outposts every time we revisit
asite. The lunar south pole is a can-
didate outpost site, but this is not set
in stone.

The second session Tuesday morn-
ing focused on lunar science. Paul
Spudis discussed the proposed Ro-
botic Lunar Exploration Program
(RLEP)-2 mission, and gave a Lunar
science overview, and how it fits
into the return to the Moon.

We are going to the Moon to learn
skills needed to live and work on
other planets. We will use science to
advance our understanding of the
Moon and to gain experience for
exploration. Spudis put forward his
ideas about science on the Moon not
as definitive answers, but as a begin-
ning of discussion.

RLEP-2 is the second robotic mis-
sion to support return to the Moon,

the first being a lunar reconnaissance
orbiter. RLEP-2 is planned as a
lunar south pole lander. This mis-
sion is intended to support develop-
ing infrastructure for robot/human
exploration. It will seek to learn:
Where are the locations of perma-
nent sunlight and permanent shadow
over an entire year? And what is the
nature, state, and composition of
polar volatiles? The lander will
carry a rover to help investigate
these questions.

In his science overview, Spudis sug-
gested that instead of humans vs.
machines, we should think of human
and machines, and ask what is the
optimum mix. He discussed candi-
date landing sites and criteria for
selecting an outpost site, plus several
scientific and engineering research
topics a human lunar exploration
program can help address.

Clive Neal talked about establishing
a global lunar seismic network. The
Moon is much less seismically ac-
tive than Earth, but its average seis-
micity equals intra-plate seismicity
in the U.S. Some shallow moon-
quakes have Richter magnitudes > 5.
Seismic hazards cannot be ignored
when planning lunar outposts.

Don Bogard spoke about the bom-
bardment history of the Moon. Im-
pacts define surface geology for
many bodies in the solar system, and
the Moon is the closest of these.

The final paper in this session dis-
cussed the recent use of the Hubble
Space Telescope to observe the
Moon.

Tuesday afternoon started with a
session on biology and medicine.
Not only will people need plants on
the Moon to recycle oxygen and for
food, plants can be used as biologi-
cal reporting systems, telling us how
organisms respond to the lunar envi-
ronment. Another group reported on
efforts to develop an active radiation
dosimetry system that could support
lunar EVA.

(Continued on page 6)
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American Instilute of

Aeronautics and Astronautics

%A lot of activities in space
and on the Moon are
potentially profitable, but
many have a long wait time
before profits come in.

This makes it difficult to
attract capital. We need to
find applications that bring
profits on Earth before

lunar profits come in.”

- P. A. Eckert

(Continued from page 5)

One talk dealt with the need for de-
velopment of sensors to detect and
characterize lunar dust. The lunar
dust’s large portion of ultrafine parti-
cles makes it especially hazardous to
health.

A panel discussion took place later
Tuesday afternoon on what role the
Moon should play in the future of
astrophysics.

Wednesday morning dealt with
ISRU. G. B. Sanders summarized
capabilities needed. We need to
plan for ISRU from the beginning,
not as a later “add-on”. He dis-
cussed plans for early ISRU sorties.
He proposed to “scar” lander tanks
so that they can be left on the Moon
as storage tanks for liquid oxygen
and other volatiles.

W. Nakagawa discussed lunar dust
mitigation. We need a good simu-
lant. Previous simulants don’t in-
clude “nano-dust”, which has only
recently been recognized. Dust af-
fects human health and impacts
ISRU. Larry Taylor pointed out
some lunar soil properties relevant
for ISRU. It contains agglutinates
loaded with nanophase metallic iron.
Nearly all particles smaller than 10
microns are easily attracted by a
hand magnet. This may offer a way
to control dust. Nanophase iron
makes for great coupling to micro-
waves. This could offer a way to
make “bricks” for construction.

One talk dealt with trade studies of
excavation systems. A talk by
Whittaker et al. dealt with pragmat-
ics of propellant production on the
Moon.

Blair et al. discussed how ISRU may
enable or benefit space commerciali-
zation.

Duke and Fort discussed how to
engage the engines of commerce to
help develop lunar resources and
increase human activity on the
Moon. They proposed a Lunar Re-
sources Consortium as a private/
public partnership.

During lunch on Wednesday, we

were treated to a demonstration of a
recent model of a space suit. This
suit demonstrated a great deal more
mobility than previous types, and so
would be a good suit for lunar or
Mars surface operations.

The topic Wednesday afternoon was
exploration techniques. Charles
O’Dale spoke on using secondary
objectives to guide development of
lunar industry. An objective he
would like to see stated explicitly is
to have people in space. His reason?
On the Moon, people are a cost.
They could eventually be eliminated
from lunar operations in a profit-
only situation, if human presence is
not an explicit goal.

The next two presentations dis-
cussed human-machine interactions
and integration for exploration op-
erations. Other talks discussed tools,
techniques, and operating proce-
dures. One talk advocated a crew-
centered operation strategy. The
crew on the Moon or Mars should
have the autonomy to make deci-
sions locally. Further, all equipment
on the Moon or Mars must be able
to be serviced and maintained on
site.

Two papers discussed how
“superbots”, modular robots made of
multiples of duplicate units, could be
used in lunar exploration. They are
reconfigurable and multifunctional,
because the units can link together in
various ways.

A talk by Trygve Magelssen and S.
Hooker stressed the need to avoid
“analysis paralysis”, where we study
every topic to death, but never actu-
ally build anything. In their view,
the biggest risk in the endeavor is
cancellation of the program.

When the Lunar Commerce Execu-
tive Roundtable joined us, the first
part of Thursday morning was de-
voted to lunar commerce. P. A.
Eckert proposed that energy will be
a key product from lunar commerce.
We need to close the “near-term
gap”. A lotof activities in space and
on the Moon are potentially profit-
able, but many have a long wait time
before profits come in. This makes
it difficult to attract capital. We

need to find applications that bring
profits on Earth before lunar profits
come in.

Rick Tumlinson spoke on the syn-
ergy of science, engineering, and
commerce. It isimportant to decide
why we are going to the Moon. In
his words, are we going to play or to
stay? Are we going just to do sci-
ence, or do we intend to settle the
Moon as a frontier? This key deci-
sion will shape what kinds of sys-
tems we build.

Larry Austin spoke on what sorts of
business plans the investment com-
munity looks for before they put
forward money. Mark Nall dis-
cussed a road map, with near term
markets. He discussed what forms
of energy could be derived from the
Moon, including electricity, chemi-
cal propellants, and He3, plus poten-
tial markets for energy in space and
on Earth.

Neville Marzwell said that a new
relationship is needed between gov-
ernment and the private sector in the
space and lunar arena. Administra-
tions and Congress change, while
we want lunar research, exploration,
and business to continue.

The second part of Thursday morn-
ing was devoted to breakout discus-
sion groups on the topics of space
(including lunar) solar power, pro-
pellant production on the Moon, a
multiple-customer industrial/
scientific/exploration facility, civil
engineering enterprises, and media
and related products and services. |
sat in on the propellant production
group, moderated by Larry Taylor
with three other panelists.

Larry Taylor pointed out volatiles
implanted by solar wind into lunar
soil we could extract, even leaving
out any water at the poles. These
include hydrogen and carbon. We
could combine them to get methane.
We need to be careful how we han-
dle regolith; we can lose 25 to 50%
of volatiles just by shaking the mate-
rial. Oxygen is abundant in lunar
rocks and soil, and can be extracted
by several processes. He mentioned
two that are not sensitive to feed-
(Continued on page 7)
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(Continued from page 6)
stocks: carbothermal reduction and
magma electrolysis.

Another panelist, Ed McCollough,
proposed an aluminum/oxygen
rocket. He also spoke of a need to
demonstrate propellant production
methods.

Open discussion began. Breakout
groups were encouraged to present
their findings in the format of three
major questions: What should our
goals be? What barriers might pre-
vent the accomplishment of those
goals? What solutions can we find
to overcome the barriers?

Our Thursday lunchtime speaker
was Mark Borkowski, who spoke on
the RLEP program. RLEP program
objectives are: to figure out where
to send humans, learn what is there,
develop a hardware heritage for
manned systems, and emplace
equipment for manned systems.
There may be more missions after
RLEP-1 and RLEP-2; RLEP is
budgeted as a continuous program.
RLEP offers opportunity for com-
mercial and international participa-
tion.

Thursday afternoon began with re-
ports from the breakout sessions.
The space solar power group’s goals
were to create a secure world energy
system, perform in-space and on-
Moon tasks toward this end, and
make this option politically and so-
cially acceptable. The strongest
barrier is launch and in-space trans-
portation cost. Strategies they pro-
posed: demonstrate technologies,
demonstrate potential for economic
return, promote recognition of this
opportunity by the people develop-
ing the NASA exploration architec-
ture, and create standard interfaces
for space and lunar systems.

The report from the propellant pro-
duction breakout group summarized
the discussion described above.

People from the session on an indus-
trial/scientific/exploration facility
decided not try to combine all func-
tions in the same facility. Their
goals: Establish clear interfaces
between NASA and businesses, and

identify the lunar resource environ-
ment. The barriers are: no infra-
structure yet exists; previous con-
cepts tried to start too big; political
and legal uncertainty; undemon-
strated concepts. The strategies they
proposed: Create clear interfaces
(they saw this as a strategy as well as
agoal). Create an entrepreneur-in-
residence at NASA. Create enter-
prise zones in space. Let NASA be
a customer, rather than doing every-
thing itself. Commit to a permanent
presence on the Moon.

Goals of the civil engineering group
were to create a sustained lunar pres-
ence, change the economic para-
digm and include the word profit,
create infrastructure, develop plane-
tary building codes, and combine
NASA with small business. Among
barriers: A “can’t be done” attitude.
Small businesses can’t go it alone
because of the cost barrier. Strate-
gies they proposed: ldentify dual-
use products that can find markets
on Earth as well as on the Moon or
in space. Conduct empirical studies;
actually try out things. Develop
adequate simulants and simulation
facilities.

Following the breakout reports, Dr.
Gary Cadenhead spoke to us about a
business student competition called
“Moot Corp”, analogous to “moot
courts” law students have. This
began at the Cox Business School at
SMU and has grown into an interna-
tional competition. Dr. Cadenhead
made the first public announcement
of a proposal for a Lunar Ventures
Student Competition, to be held in
conjunction with Moot Corp. This
would be a separate competition and
not be “moot”. Winning competi-
tors would be expected to launch
their proposed businesses, with their
prize as part of their seed money.

Friday’s session focused on what
follows getting to the Moon. The
first talk promoted the idea of a
“gateway” facility which can sup-
port both Moon and Mars traffic at
the Earth-Moon L1 Lagrange point.
Such a facility could provide lunar
surface support by way of communi-
cations, space-based power manage-
ment, telerobotic control, and space
depoting of supplies and equipment.

It could act as an in-space test bed
for Mars hardware and provide as-
sembly, support, repair, and recov-
ery capabilities for Mars transfer
vehicles. It can be built in stages; it
does not have to be set up all at
once.

C. Shearer discussed science and
exploration linkages between the
Moon and Mars. He spoke only on
surface science, not orbital science.
Both worlds can help us understand
planet formation and evolution,
planetary interior structure, and solar
system impact history. We need to
evaluate resources on both, espe-
cially water and sources for produc-
ing rocket propellants. Demonstra-
tions can be performed on the Moon
for several types of technologies and
operations.

Head et al. spoke about using near-
Earth objects (NEOSs) to reduce risk
and cost for Moon and Mars opera-
tions. One could fly a mission to an
NEO as a test before a Mars mis-
sion.

Mark Berggreen discussed what
materials could be extracted at Mars
and the Moon using a closed-loop
sulfuric acid aqueous processing
system. This approach can generate
a greater range of products than
physical separation or thermal treat-
ment methods. It is also flexible
with respect to feedstock.

Robert Zubrin et al. proposed a
Mars Gashopper Airplane. It would
use solar power to compress CO2
from the Mars atmosphere into
tanks. The gas would be heated and
expand through a nozzle. This could
propel a hopper or a VTOL airplane.
A winged airplane could easily go
100-200 km per hop. Zubrin
showed videos of a horizontal flyer
his group has demonstrated. This
system allows multiple flights to
unlimited sites. 1t would take about
a month to refuel between hops.

The craft could carry rovers which
could explore the landing site area
while the aircraft was refilling its
tank.
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President John F. Kennedy’s Speech at Rice
Stadium, 12 September 1962

Source: The text of the Kennedy
speech comes from the Johnson Space
Center web site,

http://vesuvius.jsc.nasa.gov/er/seh/
ricetalk htm

The web site also features video and
audio clips of the speech.

President Pitzer, Mr. Vice Presi-
dent, Governor, Congressman Tho-
mas, Senator Wiley, and Congress-
man Miller, Mr. Webb, Mr. Bell,
scientists, distinguished guests, and
ladies and gentlemen:

| appreciate your president having
made me an honorary visiting pro-
fessor, and | will assure you that
my first lecture will be very brief.

I am delighted to be here and I'm
particularly delighted to be here on
this occasion.

We meet at a college noted for
knowledge, in a city noted for pro-
gress, in a State noted for strength,
and we stand in need of all all
three, for we meet in an hour of
change and challenge, in a decade
of hope and fear, in an age of both
knowledge and ignorance. The
greater our knowledge increases,
the greater our ignorance unfolds.

Despite the striking fact that most
of the scientists that the world has
ever known are alive and working
today, despite the fact that this Na-
tion's own scientific manpower is
doubling every 12 years in a rate of
growth more than three times that
of our population as a whole, de-
spite that, the vast stretches of the
unknown and the unanswered and
the unfinished still far outstrip our
collective comprehension.

No man can fully grasp how far
and how fast we have come, but
condense, if you will, the 50,000
years of manls recorded history in
a time span of but a half-century.
Stated in these terms, we know
very little about the first 40 years,
except at the end of them advanced
man had learned to use the skins of
animals to cover them. Then about
10 years ago, under this standard,
man emerged from his caves to
construct other kinds of shelter.
Only five years ago man learned to
write and use a cart with wheels.
Christianity began
less than two years
ago. The printing
press came this
year, and then less
than two months
ago, during this
whole 50-year span
of human history,
the steam engine
provided a new
source of power.

Newton explored
the meaning of
gravity. Last month
electric lights and
telephones and
automobiles and
airplanes became available. Only
last week did we develop penicillin
and television and nuclear power,
and now if America’'s new space-
craft succeeds in reaching Venus,
we will have literally reached the
stars before midnight tonight.

This is a breathtaking pace, and
such a pace cannot help but create
new ills as it dispels old, new igno-
rance, new problems, new dangers.
Surely the opening vistas of space
promise high costs and hardships,
as well as high reward.

So it is not surprising that some
would have us stay where we are a
little longer to rest, to wait. But
this city of Houston, this State of
Texas, this country of the United
States was not built by those who
waited and rested and wished to
look behind them. This country
was conquered by those who

moved forward--and so will space.
William Bradford, speaking in
1630 of the founding of the Ply-
mouth Bay Colony, said that all
great and honorable actions are
accompanied with great difficul-
ties, and both must be enterprised
and overcome with answerable
courage.

If this capsule history of our pro-
gress teaches us anything, it is that
man, in his quest for knowledge
and progress, is determined and
cannot be deterred. The exploration
of space will go ahead, whether we
join in it or not, and it is one of the
great adventures of all time, and no
nation which expects to be the
leader of other nations can expect
to stay behind in the race for space.

Those who came before us made
certain that this country rode the
first waves of the industrial revolu-
tions, the first waves of modern
invention, and the first wave of
nuclear power, and this generation
does not intend to founder in the
backwash of the coming age of
space. We mean to be a part of it--
we mean to lead it. For the eyes of
the world now look into space, to
the moon and to the planets be-
yond, and we have vowed that we
shall not see it governed by a hos-
tile flag of conquest, but by a ban-
ner of freedom and peace. We have
vowed that we shall not see space
filled with weapons of mass de-
st