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In FOCUS: TransHab Phoenix:

[ MMM'’s 18th Anniversary Issue]

Will eight Space Shuttle flights be sufficient to
“complete” the Bush-downsized International Space Station
so that the Shuttle Fleet can be retired? Will alternative
transportation for cargo and supplies on the one hand, and
for human crews on the other, be in place by that time?
These questions and their answers would be critical if ISS
were to remain the “only game in town."” But quite possibly by
2010, ISS will have ceased to be “the" space station, and
have become "a" space station. That may be a hard pill for
NASA, who escaped that bullet by insisting that MIR be
brought down. The underfunded and woefully undermanned
ISS may play a significant role for some years, but largely
because of the NASA/government resistance to the idea of
open-sourcing its further development to private enter-
prise, ISS is clearly no longer on the road to the future.

Ten years ago, the ISS was saved from impending
death in Congress by one (1) vote. The unknown rest of the
story was that if ISS had gone down, there was a private
industry plan ready on the wings, to take over the project.

Now at last, private enterprise seems poised fo
enter the manned orbital installation game on its own, but
again by building on the ashes of a prior NASA Program.

The impending launch of “Genesis”

In a hanger in Houston, back in 1999, an inflatable
module named TransHab was under construction. The idea
was to use an inflatable structure that could ride into space
in uninflated form in the size-limited shuttle payload bay,
and which once inflated would offer significantly greater
usable volume than a conventional hard-shell module. But
Congress voted to kill the program for reasons that do not
now matter. The Mars Society, which saw TransHab as a
usable Mars outpost habitat structure was crushed. The
Space Frontier Foundation, which wanted the project to be
taken over by private industry was elated. In retrospect,
SFF's judgment was right on the money.

Bigelow Aerospace of North Las Vegas, Nevada,
won access to the TransHab plans and research and some of
the expertise, and has now taken the development of such
structures far beyond the level reached in Houston. Bigelow
is looking at its own commercial space stations, at tourist
hotels in orbit, at Earth-Moon tourist ferries, and even at
outposts on the Moon and beyond in which its diversified
line of inflatable structures would become a keystone
element, providing almost 3 times the habitable space for
significantly less money, less fuel, and in significantly less
time. Best of all, the R&D is on schedule. [ = p. 2, col. 2 ]

The Nautilus Module Space Station Starter Kit

In this artist depiction, a full-size Bigelow Aeros-
apace inflatable becomes a space station with the attach-
ment of solar panels and docking adaptors. It is shown
here with a Soyuz 3-person capsule docked on one end, and
a future private enterprise personnel craft on the other.
Addition of more 3,500 cu. ft. inflatable modules would
soon make this starter station much larger than ISS.
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= IN FOCUS Editorial continued from p. 1.

While the full-scale 13.7x6.7 meter 45x22 foot
“Nautilus” module is still slated for a ride to orbit in 2008
with first occupancy in 2010, the first of two 1/3 scale
testbed versions code-named “Genesis" is expected to be
tested in orbit this coming year, 2005. The second is to go
in 2006, followed by a 45% scale "Guardian” in 2007. An
ambitious program, and one that should give all manned
space supporters cause for excitement.

Bigelow Aerospace has already taken the inherited
TransHab technology well beyond the level achieved in
Houston, both as to the inflatable shell, and as o R&D of
interior outfitting. Versions with the floors perpendicular to
the long axis and with floors parallel to that axis are under
study. This is important. The most severe handicap for
planetary surface deployment of the old design (as well as
of the current Mars Society Mars Hab design) is its height
to width ratio. Tall structures pose a significantly greater
challenge to shielding emplacement. Shielding is important
on both Moon and Mars, not just for protection from cosmic
rays, solar flares, and (on the Moon) micrometeorites, but
also to provide thermal equilibrium. Structures undergoing
thermal stress on a regular schedule are far more prone to
develop leaks and become compromised. Making use of the
on site rock-powder blanket (“regolith’) to cover structures
directly, or indirectly (covering hangers under which
habitable structures can be parked) makes sense.

Bigelow's experimentation with a horizontal version
with a lower profile promises a significantly more shielding-
friendly "ranch style” version. On both the Moon and Mars,
it seems stupid to build tall, small footprint structures as if
the cost of real estate were an issue. Safety and ergono-
mics are far more important. Versions that are intended to
be shielded will not need the foot thick walls for microme-
teorite protection. Thinner, less bulky inflatable envelopes
mean much more voluminous torus like modules can be
crammed into the same payload space. The prospects for
this kind of development seem bright. - PK

The Next Issue, Moon Miners’ Manifesto #182,
will be published in February.

There will be no Moon Miners’ Review
issue in January. MMR has been discontinued.

Instead, readers with online access will be able
to download the next two volumes of
Moon Miners' Manifesto Classics, as pdf files.

MMM Classics #3 - Year 3, Dec. 88 - Nov. 89
MMM Classics #4 - Year 4, Dec. 89 - Nov. 90

Classic Articles, Re-edited, Re-illustrated, and
Republished — Watch for the link at

www.MoonMinersManifesto.com
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First of two winning papers, in India's Moon Mission
Contest cosponsored by The Planetary Society of Youth
(TPSY), and the Moon Society. - - Contest Specifics:
http://www.geocities.com/amplanetary/
moon_mission_contest.html

The contest was open to students in India and
Bangladesh, as well as North America. The Moon Society
helped refine the contest requirements.

This entry is not a proposal for any one Moon
Mission, but rather an essay laying out the underlying
philosophy behind Lunar Exploration. The writer is a 20
year old gifted student from the Madras area of
southeast India who has ambitions for a career in space
research and activity.

Earth’s Moon - ‘Our Second Home'’

by Rohan Sahani < astronasatics@yahoo.org >
B. M. Birla Planetarium, Chennai [Madras], India

KEYWORDS:

Science-Outposts, Resource-Developing
Settlements, Catastrophe Study.
ABSTRACT:

This paper is dedicated to putting an end to the
whole debate of whether or not we must go back to the
Moon. The need of the hour is-"Crewed missions" to the
Moon and Mars instead of "our present crude missions" to
Earth orbit.

The Moon holds Earth's ancient secrets. We must
return to the Moon "to demonstrate our capability" and
pursue the science of Asteroid-impact history. Failing to do
so, we humans may also disappear from the face of this
Earth just like how the Dinosaurs did (After all, we must
learn from the mistakes of others because we cannot live
long enough to make them all).

We should explore the Moon and Mars with the big
theme of discovering whether life ever started there, and
thus whether life starts easily on water rich planets
throughout the universe.

T not only see human-settlements on Moon but I
also see it as ‘Our Second Home'.

THEME:
Science of the Moon,
Science on the Moon,
Science from the Moon.

Shape of permanent human presence on the Moon:
Thinking positive:

A home must have everything that is required for
present and future sustenance. So, we need to not only look
at developing Science-outposts or Resource-developing
settlements on the Moon but also look at making the Moon
as a base for all other solar system exploration and thereby
create a solid foundation for future human-settlements.

A better study of past catastrophes on the Moon
like asteroid-impacts will make human presence in the

universe last for eternity. I see the shape of development
growing from the first stage of having Science outposts like
Astronomical-observatories and Mars-outposts to the
second stage of Resource-developing settlements like
tapping power, minerals and water. Then from Resource-
devloping settlements it will grow into the third stage of
being the first resort for Space-Tourism.

The fourth stage will consist of efforts to alter
the environmental conditions on the Moon to make better
living conditions for tourists. Then, after centuries of
human effort we will enter the final stage of settlement
which will be colonization of the Moon by making its condi-
tions similar to that of the Earth. This can initially be done
by building a protective dome around a specific area of the
Moon to protect the Earthlings from radiations and extreme
temperatures. We can then start inducing environmental
changes by introducing various life-forms like plants and
microorganisms in those domes. These domes can then be
used to change living conditions in adjacent areas of the
Moon. Once this is achieved we will begin to have permanent
human colonies on the Moon.

There will then be everything from homes and
hotels to parks and sports on the Moon. This will surely
happen in the future provided we do not make an important
mistake when we are in the first stage in settlement of
setting up Science-outposts. While setting up Science
outposts we must make sure that greater emphasis is laid
upon 'Study of catastrophes’. After all, evolution of intelli-
gent life is primarily subject to the question of surviving the
cosmic shooting gallery that characterizes each planetary
system.

Thinking negative:

While Science-outposts could help understanding
the Moon and its environment and also the outer Space from
the Moon through an airless sky, it is impracticable to
create human colonies as there is no atmosphere for life
sustenance. It is simply impossible to create a oxygen rich
atmosphere as it will be soon lost to space by one-sixth
gravity. Permanent human presence can only be done within
limited space and within a protective dome, where bio-
acceptable conditions such as sustainable temperature with
oxygen supply is continuously maintained. All the activities
and infrastructure depend upon these important life
sustaining environment.

Unless a protective atmosphere is created to stay
on , whether over the roof or within a protective chamber
of enormously large size to accommodate, say hundreds or
thousands people, it is impossible to colonize as ultraviolef,
X-ray and gamma radiations would destroy life.

Scientific observatories with remote operation
from Earth and also laboratories can be established but
Sports-activities are far-fetched imagination as these
activities are not feasible at one-sixth gravity where long-
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term biological changes in the human body must also be
taken into account.

Ice or water presence at the lunar poles is still not
definite. Tapping it for human consumption from the poles
to mid-latitudes is uncertain. While we have not yet
converted water as fuel for space travel on Earth itself, it
is impracticable on the Moon.

Positive or negative?

Which is right? In deciding which view out of these
two will prevail we can look at a single fact that will lead us
from darkness to light. The fact is that-'Before the nine-
teenth century, nobody ever imagined that Man would set
foot on the Moon'. Leave alone going to the Moon with
rockets. those people never dreamt of Motorcars or
Airplanes. Here we are two centuries later, in the 21st
century, having visited the Moon and Mars several times.

Trips to the Moon:

I think that thinking beyond our planet is an
essential trait. The thought itself elevates the person. The
person is transformed into a creative state. I feel that this
creativity synergized with inspiration is the foundation of
discovery and inventions. Of course, no one knows what
might be invented in an effort to set up lunar colonies,
reach Mars or mine for metals on an asteroid.

People would love to take a trip to the Moon. When
they have a chance to convert this thought to reality (I
mean Yo literally be beyond the planet) then they will grab it
with both hands and never look back again. It is not only the
sense of raw adventure that would make me and many of us
take a trip to the Moon but also a feeling of exploration
that exists amidst us which cannot be expressed in words or
any form. It goes beyond words and can give answers fo the
very meaning of our existence. After all, charisma in others
allows us to temporarily forget death’'s steady approach. So
we should not be deterred by all the dangers of going o the
Moon and beyond, because exploring the universe is some-
thing larger than life and death.

Stepping Stone to Mars and Beyond:

There are those who say a human mission to Mars is
what the Space-world on Earth really needs to reinvigorate
itself. Many would like to go directly, and soon. I see a
progression of exploration, only if we make the Moon as a
base for future explorations. Its gravitational field is about
one-sixth that of Earth's, meaning it would take less energy
and money to launch spacecraft from there. The Moon may
also have water, frozen in dark polar craters. If so, it could
be converted to fuel, turning the Moon into a base for all
other solar system exploration.

Astronomers would love to set up observatories on
the Moon for looking at Mars and beyond. Optical telescopes
could be placed almost anywhere on the lunar surface and,
since there's almost no atmosphere to scatter light; they'd
get clear, Hubble-like views of the cosmos. Astronomers

could build scopes that are far larger than Hubble, too.

The Moon would be an ideal place to assemble
equipment such as housing that would then be transported
farther afield. It is close enough to Earth that communica-
tions with the planet would be easy. Astronauts could
develop new technologies and perform simulated exercises
on its surface.

Of course no onhe knows what might be invented in
an effort to set up lunar colonies. But a lot of us think it's
worth finding out. The Moon is the proving ground and
that's where we need to be going.

Positive Psychological Effects of having a Lunar frontier:

Beyond the basic needs for food, shelter and
clothing, we humans are a restless lot. Exploration seems to
be in our bones. The quest for knowledge is not an exclusive
motivator in the desire to venture across land, sea, air or
cosmic frontiers. From the psychological point of view, we
humans have a built in sense of adventure in each of us.
Therefore, most of us can some way or the other be called
as Space-Enthusiasts.

A permanent Moon settlement will not only make
the Earthlings feel better and more secure about them-
selves but will also make them feel sure of their survival in
case of any threat of a huge Asteroid or Comet colliding
with the Earth.

When people face their day to day life tensions
they sometimes say -"I want to get away from this planet”.
With the Lunar Frontier opened for people they can literally
do that. The existence of a Lunar-Frontier will make
Earthlings mentally united in their quest for space-explor-
ation because they would be confident that they could also
find a new home for themselves just as a first few Earthling
pioneers had found a new home for themselves on the Moon.

Thus, to sum it up in one sentence, we can say that-
“In the psychological sense, the Earthlings would have spun
a web of security in their minds".

Course of the Moon-Treaty:

As the only Earthly creatures which can impact the
Moon, we will have a special responsibility to recognize our
propensity for throwing the balance of nature off kilter and
actively guard against it. At this juncture, I do not see the
need for changing the Moon-treaty. This is because the
primary reason for our landing on the Moon will only be for
setting Science- outposts and Resource-developing
settlements.

When we are in a process of setting them up, the
focus must only be on tapping those possible treasures of
the Moon like asteroid debris, minerals and frozen water on
its poles and not protecting them. Unless and until we
succeed in tapping these resources the question of protec-
ting them goes straight out of the window. This is because
of one simple fact- ‘we cannot protect what we have not yet
acquired'.
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Emphasis on protection will form an obstacle in the
development-process on the Moon. In the beginning the
treaty must only be aimed at finding and tapping the
resources. Therefore, the Moon treaty must only be
changed with respect to 'due protection’ when settlements
begin to come up on the Moon and we have finished finding
scientific, geological and scenic treasures. To alter the
treaty before tapping the resources will only hamper the
speed of settlement.

Choice of Missions:

The type of missions I am choosing are primarily
based on finding and tapping the resources on the Moon
which can be useful for future explorations that have the
Moon as its base and secondarily based for studying the
Moon as an attic of the Earth.

Attic of the Earth:

I see the Moon as a place where rocks long ago
blasted from our planet are sitting around waiting to be
studied. The Apollo era answered many questions about the
Moon. But much was left undone. This history has not
decayed much because there is almost no atmosphere and
little geological activity on the Moon. Earth, on the other
hand, regularly recycles clues to its past, pulling material
inward, and spitting it back out as unrecognizable lava.

Samples of the Earth 3. 9 to 4. O billion years ago,
if found on the Moon, could tell us a lot about the state of
the early atmosphere, what the crust and surface were like,
and possibly even when life began to evolve. The Moon's
nearly pristine state means billions of years of asteroid
impacts are preserved, as obvious scars on the surface.
When these two missions have been successfully completed
we can start to look forward to human- settlement missions
as the 'icing on the cake'.

Advantages and Challenges of the missions:

The advantages of my mission are numerous. The
gravitational field of the Moon being one-sixth that of
Earth's makes it more meaningful to launch spacecraft from
there. A blend of robots and humans will transform the
Moon into a 21st Century hub for science and a jumping off
point for deep space missions. It is close enough to Earth
that communications with the planet would be easy. Also its
poles contain frozen water.

A key to relearning how to live and work beyond low
Earth orbit is establishing an L1 Gateway, a point of gravita-
tional balance between Earth and the Moon. From L1, space
science advancements are possible, as well as moving
humankind back to the Moon and onward.

Studying many of these craters up close -- from an
Antarctica-like outpost -- would allow scientist o figure out
if mass extinctions on Earth, including the death of dino-
saurs that allowed the rise of mammals, were the result of
single, large asteroid impacts, flurries of smaller assaults,
or neither. An answer would impact many scientific fields. A
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lunar base could be designed that would benefit not just a
few of us pedantic planetary scientists who want to study
lunar rocks, but a wide range of sciences -- biology, paleon-
tology, planetary science, historical geology, and even
exobiology.

We can look outward to the farthest corners of the
Cosmos by setting observatories on the Moon which will give
excellent views of the Cosmos because of the absence of
atmosphere on the Moon.

Once the resources have been tapped we can also
generate power. Space is full of free solar power. There are
no clouds on the Moon. Those two facts make setting up a
lunar power station sensible in the minds of many futurists.
The power could be beamed to Earth or to satellites for
distribution around the world, 24/7.

The Moon has minerals, and many proponents of
human space exploration figure lunar mining is good enough
reason to go back. Gaining experience and mastering the
necessary technology might then allow venturous and
potentially more lucrative claims to be laid on success of
future explorations.

The only disadvantages I can see in my mission are
the cost and energy wastes in the initial stages. When we
think of these challenges we must remember we have
‘Nothing to lose’. We are not going to carry money to our
death-beds. It is time for us to move on.

Addressing the Challenges: The two challenges to be
addressed in my mission are cost and energy.

Addressing Cost:

T think space tourism and even certain mining and
manufacturing will succeed in space if only entrepreneurs
are turned loose (and perhaps assisted with federal money
or incentives). Just as the International Space Station
packed explorers from previously antagonistic nations into
tight quarters, an effort to return to the Moon could bring
nations together in an era of increasing international
tension.

Russia, China and India, with their own lunar
ambitions, are a good example of the countries the United
States might want to work more closely with. To afford the
cost, a joint mission will be required in the future by setting
up a forum. I can see many European countries also joining
the forum that maybe called as say, "World Space Forum”. I
think the international public would cheer a program
designed as a flagship for how space technology can be a
role model for letting scientists and technicians of various
countries work together in programs that would benefit all
of us.

Addressing energy: There is no agreement among scientists
over the role private enterprise ought to play in human
spaceflight. Yet already, commercial companies help build
the machines that carry astronauts into space. The
technology race throughout the world has already sparked
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off tremendous development in dealing with energy related
problems like fuel and manpower for future space missions.
With the advent of nuclear, solar, ion, antimatter propulsion
techniques and excellent robotic-technology we have already
begun dealing with most energy related problems.

Tabulation of Mission Statements:
DATA TO BE COLLECTED HOW? WHY?

(1) Rocks and Minerals. Lunar-Mining using manpower and
robots. Finding material from the very early Earth will tell
us a lot about the state of the early atmosphere, what the
crust and surface were like, and possibly even when life
began to evolve. It would impact Sciences like biology,
paleontology, planetary science, historical geology, and even
exobiology.

(2) Images of deep space. Setting up astronomical observa-
tories on the Moon. Optical telescopes can be placed almost
anywhere on the lunar surface and, since there's almost no
atmosphere to scatter light, they'd get clear, Hubble-like
views of the cosmos. Astronomers could build scopes that
are far larger than Hubble, too.

(3) Asteroid-debris. Set up of special Research outposts on
the Moon for studying these Crater-causing bodies.
Asteroids, which are rich in metals, contain everything
needed to support their own colonies, from water to iron,
nickel and cobalt. Studying them would help us deal with the
threat of an asteroid hitting the Earth sometime later.

(4) Frozen water on its poles. Lunar mining and Water
tapping-outposts. Water can be converted to fuel, turning
the Moon into a base for all other solar system exploration.
Later, during the settlement-stage it can be used to alter
the environmental conditions in the Moon to suit humans.

(5) Impact-Craters data. Advanced rovers and machines can
reach every nook and corner of the Moon's surface. This
would allow scientist to figure out if mass extinctions on
Earth, including the death of dinosaurs that allowed the rise
of mammals, were the result of single, large asteroid
impacts, flurries of smaller assaults, or neither.

(6) Gravitational-balance data. Establishing an L1 Gateway,
a point of gravitational balance between Earth and the Moon
This is a key to relearning how to live and work beyond low
Earth orbit. Many Space- science advancements are
possible, as well as moving humankind back to the Moon and
onward.

(7) Power-Sources data. Tapping Solar-energy and other
useful deposits found on the Moon by setting up Power-
generation stations. Power is required by the Science-
outposts and Resource-development settlements. Space is
full of free solar power and there are no clouds on the
Moon. These two facts make setting up a lunar power station
sensible in the minds of many visionaries.

Sporting activities and Olympic Lunar Events:

Once we have established a permanent settlement
on the Moon by altering its environmental conditions then we
will look towards Sports as a recreation or in some cases a
career for many human-settlers there. Similar to the
sporting inventions of Earthlings we can also expect the
Lunans to have their share of sporting inventions like "Thin-
Air Running races”. I mean to say the gravity of the Moon is
one-sixth that of Earth and with an assist of a 'fly-wing’
analogous to the 'spikes’ the sprinters on Earth use, the
Lunans can fly in a running race. I think that event will be
the spotlight of the athletic events in the Moon-Olympics.

Another interesting event to watch out for in the
Moon-Olympics will be the Long Jump. It will be great to see
Man jump those giant leaps with the help of the minimal
gravitational pull in the Moon. At that very moment during
those jumps, we should not forget what Armstrong had told
about his small step. It indeed was a-"giant leap for
mankind".

Most Sports played on the Earth will also be played
on the Moon. Perhaps future space probes will be plastered
in commercial logos, just as Formula-1 racers are now. I can
see 'robo-wars' on the Moon being a lucrative spectator
sport. The Moon will have its own political divisions compe-
ting against each other in their homeland Olympics. There
will be a Special-Olympics between Earthlings and Lunans
held in an alternating basis on the Earth and the Moon.

Conclusion:

I feel this proposal is certainly feasible from a
technical standpoint and, indeed, has a high probability of
success even though it might seem too far-fetched.
Whenever possible, existing technology and components
have been specified to increase reliability and cost
effectiveness.

Also, there is no significant restriction on what
year and what month these missions can be launched. And,
finally, the purpose of this mission is believed to be of
significant interest to the general public.

T conclude by saying that-"If the Moon is the
centerpiece of the space initiative then we would have
pieced together a plan that will be a Masterpiece in the
little pieces of time that constitute Human-history and will
forever be called a Masterplan”. <RS>

We should not be deterred by all the dangers of
going to the Moon and beyond, because exploring the
universe is something larger than life and death.

- Rohan Sahani

The need of the hour is-
“Crewed missions" to the Moon and Mars
instead of our present
“Crude missions" to Earth orbit.
- Rohan Sahani
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Human-Robot Synergies
by Peter Kokh

When there are so many things we can do together, that
neither humans nor robots can do by themselves. the
"Humans versus Robots" debate is worse than useless.
It's a waste of precious time and a mischievous diversion.

Notletting the “other side” control the discussion

Most of us get more than a little riled up when a
planetary scientist, interested only in science data, gets on
a soapbox to condemn the manned space program. Yes, they
are shortsighted: in the long run, if not in the short term,
we will learn much more about the solar system if humans
are involved at the forefront of exploration, and, even more
so if explorers are followed by settler pioneers. Compare
what we now know about the geology, flora, fauna, and other
aspects of the Americas with what we would know if Europe
had had robot probes back then, and had only sent those.

The knowledge that robots return from their
planetary missions is indeed priceless - compared with no
knowledge at all. But if we indulge in the "versus" argument
we are letting our myopic friends control the debate.

Human Tool Partnerships are Primeval

We became humans while using tools. The tool is
the extension of the hand. It can do things that fingers and
fingernails cannot. But the tool without the human to use it
is an admirable piece of art and no more. This partnership
has taken on new meaning with the appearance of each new
and improved tool. Nor is the idea of tools going where
hands dare not something new. Consider the tongs that
holds red hot iron over the anvil, or molten glass in the
furnace. They take us places where we could not go without
them. The canoe, the boat, the car, the plane - and the
camel and horse before them, serve as aids. How often has
not each of us felt them to be an extension of ourselves.

Humans vs. Robots in Space

Thus the idea of human-robot partnerships is
hardly revolutionary, though to hear some speak, you might
get that idea. Perhaps it arises because in space applica-
tions, robots are not things we wear, physically wield, or
ride, but have become proxy scouts, going far beyond
borders that we are not ourselves prepared to pass. But the
pendulum must inevitably swing back. Thesis begets anti-
thesis and ultimately synthesis. The synthesis of the human
and robot space explorer is where we are headed.

Early robotic probes simply reported back to us.
But gradually, we have found ways to give them instructions,
even new instructions, changing their programming. We've
had far more luck along this line with orbiting probes and
probes coasting through space where time was not of the
essence. But the radio link hardly re-establishes a hand and
glove, hand and tool relationship. We've been able to do that
clumsily for some time, with surface probes on the Moon

where the time delay of under three seconds is something
we can learn to master. I said "able” because we haven't had
a surface probe on the Moon to teleoperate. On Mars we do,
and Sojourner, Spirit, and Opportunity have amazed us with
the data they have returned. But the amount of “work" each
of these rover-probes is able to do in a day is much less
than one percent as much as would be possible if the tele-
operator was stationed on Phobos or Deimos a few thousand
miles away, instead of on Earth, between 35 million and over
200 million miles away, suffering with time lags of 6-40
minutes instead of a fraction of a second.

Indeed, there is a strong argument for sending
robots to prepare a site for human arrival, doing things well
beyond return flight fuel production. They could grade
sites, excavate hollows, pile up shielding berms, even make a
supply of building blocks or sand bags. They could drill into
the soil to tap the permafrost, possibly even tap liquid
water aquifers deep below the permafrost layer. They could
explore nearby lavatubes, mapping them, determining points
of accessibility. They could construct a landing pad, and a
road network. One could go on and on. But only if all this
activity were tfeleoperated from a convenient perch on
Phobos and/or Deimos.

Symbiosis Regained.

While such prospects are interesting, we are totally
missing the boat if we only see robots as remote agents to
be teleoperated. Once both humans and robots are on the
scene together, we will quickly reestablish the prehistoric
role of the hand and tool, the rider and horse, the driver in
his/her dream car - the paradigm of the extension of one's
own being and capacities.

Humans and Robots will work together, each doing
what they do best. In the Canadian High Arctic, on Devon
Island, both at the Haughton Mars (NASA) outpost and at
the Mars Society's Flashline Mars Arctic Research Station,
crews oh simulated EVA excursions have learned how helpful
companion robots can be. Little tethered scramblers can go
ahead, climb down and back out of crevices and gullies,
scamper up cliffs and escarpments to take a look, even crawl
under rovers to check for damage to the undercarriage
from passing over boulders. Similar experiments have been
underway with one NASA crew each season at the Mars
Desert Research Station in Utah.

The Robot as an Idiot Savant Scout.

The robot scout can be equipped with visual
apparatus far more sensitive than the human eye, with a
chemical sense of smell far more acute than that of a
bloodhound, with texture discriminating senses far more
attuned than the human finger, the elephant’s proboscis, the
octopus’ tentacle. Imagine how helpful that would be to the
prospector looking for valuable trace elements in unusual
concentrations, to geologists and exobiologists looking for
clues. Like any Idiot Savant, the robot will have no
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appreciation for what it has found, following its detec-tion
programming. But it will isolate and identify rocks and
samples the accompanying human will want to inspect
further, making the prospector or scientist far more
productive on each sortie, wasting far less time looking at
non-significant samples. To put it colorfully, the explorer
with a robot companion will have to kiss a lot fewer toads to
find the handsome prince. A prize sample found and
presented to its master, the robot companion might be even
more helpful by holding the sample so that the human
master can work on it with both hands free.

Companion robots of this kind can work at the end
of a physical tether, or at the end of an electronic one, so
long as line-of-sight with its handler is maintained, either
directly, or by it placing mini-relays at strategic points.
Signals from the robot companion could be translated into
audible intelligible form. Visual data could be flashed on a
heads-up area on the visor of the human handler. Other
data could appear on some sort of conveniently placed
screen in various readout forms.

Robot companions will also go where there human
handlers cannot, into hot nuclear piles, for example, into
impassable rubble strewn lavatube entrances, spending
hours, even days, in the hot lunar sunshine. But just as there
will be close companion robots, and remote robots, so also
will there be even closer associations.

Back to the horse, the canoe, the car

We don't think of any of the above as robots, but
actually they are the antecedents of a class of robots
where the human-robot synergy will be especially intimate
and intensive: robots we wear, robots we ride.

Most pioneers will seldom be out on the lunar or
Martian surface - both are extreme environments. Prospec-
tors, rock-hound hobbyists, spelunker lavatube explorers,
and crater peak climbers are among those who will frequent
the out-vac, enjoy being washed by the cosmic elements. But
their activities will be both more enjoyable and more
productive if they wear or ride their robots. Far from being
science fiction, we've been at this point without realizing it
for some time. Nor are we talking about the recent cyber-
netic revolution that has put computer chips in everything
from toasters, to washing machines, to automobile trans-
missions, and sewing machines. Think of the operator of a
construction crane, or of an open pit mine steam shovel, or
of an icebreaker, or of yourself on a garden or farm
tractor, or the wheel of your car. These machines all extend
our capacities, doing things we could not do with hand tools,
even with hand-held power tools - and we wear them.

The buppet or body puppet or robosuit

Someday, lunar prospectors and scientists may go
out into "the field" inside one person pressure capsules.
They might have a variety of deployable transit modes from
wheels, to tank-like tracks, to long jointed legs that can

scamper up boulder strewn crater rims, or even bound over
rille valleys. They will have appendages you operate safely
from inside, appendages with interchangeable tools and
finger like sensory probes. Inside your wearable robot, you
will be warm when its bitter cold outside, cool when its
scorching, protected from the glare ... and listening to the
surround sound recording of your choice, the refrigerator
close at hand. The buppet or bodybot and you will be more
than a team. As you get familiar with it, and it gets familiar
with your touch, you will bond, becoming one. And as a team
you will get farm more done than either could do alone or in
mere sequence.

Productivity and Conservation of Human Labor

No experiment is a failure if we learn from it. But
to the extent that Biosphere II seems on first superficial
glance to have been a failure, one contributor was the prior
decision to have the human biospherian volunteers raise all
their own food, by primitive hand gardening means. On the
space frontier, given the cost of transporting humans to and
far away shores and supporting them with whatever they
cannot (yet) provide on location, it will be especially
important to use manpower wisely. Growing food, to the
extent that automation, semi-intelligent robots (idiot
savants) and teleoperated equipment can do the same job
better with far less human manhours is surely one place
were human-robot synergies must be applied to the utmost.
We have already seen how companion robots can greatly
multiply the productivity of prospectors and scientists in
the field. Human-robot teams will do the mining and mineral
extraction, the manufacturing, the construction of new
habitat space, new factories, new schools, new agricultural
units. HR teams will build new roads, explore and develop
lavatube shelter spaces. They will deploy astronomical
installations, giant solar power arrays, maintain nuclear
power facilities, maintain the biosphere recycling systems.
In short, the idea of humans or robots working alone in many
areas of activity will become unthinkable.

The point of all this is that the future frontier of
human-robot synergies are not a brave new world, a world
that would be unrecognizable to our grandparents, or even
to our preindustrial age ancestors. Development of human
robot synergies and teamwork and strategies and modes of
interaction and integration - all this is but the logical
extension of the quintessential human relationship with
tools. Indeed, there is growing evidence that this relation-
ship may have been pioneered by protohumans, as we see
more and more evidence of discriminatory tool use in
Chimpanzees and other not-so distant relatives.

Working hand in glove with robots is indeed the way
we will continue to explore “being all that we can be,”
because we cannot be as much as we can be without them.
We must work to change the discussion from “humans vs.
robots” to a more productive “humans and robots.” <MMM>
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The Moon Society

JOURNAL

http://www.moonsociety.org

Please make NEWS submissions to KokhMMM®@aol.com

The Moon Society was formed in July, 2000 as a broad-
based membership organization with local chapters, to
spearhead a drive for further exploration and utiliza-
tion of the Moon in cooperation with other like-focused
organizations and groups.

Artemis Society International was formed in August 1994
as a forum for supporters and participants in the
Artemis Project™ quest to establish a commercial Moon
base as a first step to a permanent, self-supporting lunar
community. ASI does not engage in any form of
commercial business directly, but seeks to build a
Project support business team. Registered trademarks
of the Artemis Project™ belong to The Lunar Resources
Company®

PROJECTS: www.moonsociety.org/projects/
The Artemis Project™ - Project LETO™ - Rent-MDRS

Moon Society DUES include Moon Miners’Manifesto

e Electronic (pdf) MMM $35  Students/Seniors: $20
¢ Hardcopy MMM: U.S. & Canada $35 Elsewhere: $60

Join/Renew Online - www.moonsociety.org/register/

Mail Box Destinations:

o Checks, money orders, membership questions
Moon Society Membership Services:
PO Box 940825, Plano, TX 75094-0825, USA :

o Projects, chapters, volunteers, information, etc.
Moon Society Program Services
PO Box 080395, Milwaukee, WI 53208, USA

OURLOGO above, shows the Moon in its natural beauty,
empty and deceptively barren, waiting for human
settlers to shelter and to mother as an adopted new
human home world. We have work to do!

Moon Society Chapter Rules Relaxed

to Promote Chapter Formation and Growth

www.moonsociety.org/chapters/chapterRules.html
By Peter Kokh

Two Changes in the Rules

At the Moon Society online Leaders Council and

Board Meeting, Wednesday, November 17, two amendments
were passed to the Society's Chapter Rules:

1.

The number of Moon Society members required for an
outpost to be granted full chapter status is hereby
reduced from five to three.

. It is no longer required that all members of the chapter

be members of the Society. However officers must be

members of the society, and only chapter members who
are Moon Society members may be eligible for chapter

office and/or vote in chapter officers elections.

What these two changes mean:

1.

It will now be much easier to reach the magic humber
required to form a chapter. The old limit proved to be a
discouragement, which was not its original intention. Yet
having three persons does not automatically mean chapter
status unless accompanied by a list of initial officers and
society members involved, and any updated contact
information that may be appropriate.

. The chapter may define other classes of members as

they find appropriate, and set dues for them, to paid to
the chapter for its sole use. Such members, not being
also members of the Moon Society, will not have access
to the members only areas of the Moon Society web site,
nor will be entitled to receive the Society newsletter,
Moon Miners' Manifesto. Nothing, however, prevents such
members from subscribing to that newsletter individually,
or getting it as a member benefit through another
organization. Chapter officers may choose to circulate
copies of MMM among their members, as an encourage-
ment to upgrade their member status.

We had asked the board for this provision with

Third World chapters in mind, as many space enthusiasts in
such countries will find Society dues out-of-reach. This
request was occasioned by the current develop-ment of a
new chapter in India. But the board decided to relax the
rules for all chapters, domestic and international. The new
rule allowing chapters to have members who do not pay dues
to the Moon Society, will make it much easier to form and
maintain campus-based chapters as well.

The purpose of these changes is simple: we need to

make it easier for chapter contacts and outposts to recruit
other persons and form chapters. Chapters are stable local
clusters of individuals ideal for hands-on real projects that
will futher the goals of the society. It is our intent to

empower our chapters and their members.

<TMS>

3 MMM #181 p. 9 - DEC 2004 S 11 i



The Moon Society Journal

Free Enterprise on the Moon

We have added a 2nd Mail Box
[See page 9. bottom of column A]
By Peter Kokh

Unlike NSS, the Moon Society does not have a
physical headquarters, only a virtual one. Thanks to the
Internet, Moon Society officers and volunteers can all
operate and network effectively out of their own regular or
on-the-road locations. Yet our actual geographical spread
creates a challenge for the timely redirection of incoming
stamped mail. We have now added a second PO Box to
expedite the direction of mail for quick response for letters
and packages that should go to the desk of the President or
of the Chapters Coordinator, including the following:

o MDRS Moon Mission Crew applications

o Chapters, Outposts, and Local Contacts

o Student Information Requests

o Collaboration Proposals

o Volunteer Positions (except imembership services)
o Sparkplug Roles

Choosing the Right PO Box.
In selecting the proper PO Box for your mail, please
apply this simple rule of thumb

o P.0.Box 940825, Plano, TX 75094-0825 - all non-online
membership applications and renewals; any mail
concerning membership questions or services; mail
concerning legal questions pertaining to the Society; and
mail which is intended for the Society Treasurer

o P.0.Box 080395, Milwaukee, W1 53208 - all other mail.

In the future, if we find a way to further expedite
the timely handling of postal mail by adding additional PO
Box destinations, we will do so.

The Moon Society is Going to ISDC 2005
By Peter Kokh
The Moon Society has entered into a sponsorship
agreement with NSS and ISDC 2005 to cosponsor this
annual event and contribute to Moon-related programming.
One of the several advantages for us is that Moon Society
members can now register for the 2005 International Space
Development Conference at the same current applicable
rate listed for members of the National Space Society.
As we have a good concentration of members within
a day's drive of Washington DC where the conference will
be held May 20-22, 2005, we hope to have a get together.
Anyone interested in speaking or helping to find
speakers for our sponsored portion of the program should
contact me at kokhmmm®@&aol.com, or call (414) 342-0705
(CT hours). ISDC URL: http://nsschapters.org/isdc/2005/
Register before January 1, 2005 for best rates!
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Progress Report - “Rent-MDRS"”:
Renting the Mars Desert Research Station

for Lunar Outpost Simulation Exercises
By Peter Kokh. Interim Project Manager
Initial Project Feasibility Findings

In the past two months we have made encouraging
progress towards realization of this exciting project. Our
review of the archives of crew activities at both the Mars
Arctic and Mars Desert Research Stations brought to light
a long list of not-yet-tried outpost simulation exercises,
both many that are Moon-appropriate only, but also quite a
few that would apply to a Mars outpost situation as well.

We then ranked these ideas by order of difficulty
from easiest to more ambitious, in order of the amount of
equipment fo be obtained or fabricated from least to most,
and in order of expected expense from least to most costly.
The result was a considerable number of valid and worthy
simulation suggestions for an initial Moon Mission Crew at
MDRS, with a plenitude of gradually more ambitious
projects for crew exercises to come.

You can read our Initial Project Feasibility Findings
at www,moonsociety.org/projects/mdrs_moon_proposal.html
What’s Next?

Encouraged by these findings, we have applied to
the Mars Society MDRS Mission Program Manager for a
“crew rotation” spot on the calendar of the current field
season which begins in December and is expected to close in
mid-May, 2005. As of this writing, a slot has not yet been
confirmed. It is possible that our first MDRS Moon Mission
will not occur until the following 2005-6 field season.

Nonetheless, we have sent out a first early call for
those interested in volunteering. You got this email if we
have your current email address on file, an d if your mailbox
was not full. Those who did not receive it can read it at:
http://www.moonsociety.org/reports/

rent-mdrs/mdrs_mooncrew_call_1.html

AVisitto Utah and MDRS

Tt became clear that to do a reality check on the
feasibility of some of the identified lunar outpost simulation
exercises, that we needed first hand familiarity with the
location and facilities. That in mind, we applied for a crew
spot on one of the regular MDRS Mars crews. We have been
selected for crew #34, February 5-20, 2005. This is an
engineering crew