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Prologue

1981: A hopeful view of the future

Bruce Franklin was an extremely bright, brown-haired
seventeen year old who had just been seized by an optimistic vision
of tomorrow. He had finished reading Gerard O'Neill's "The High
Frontier" and now his young mind was ablaze with visions of giant
space habitats housing thousands of humans, solar power satellites
beaming cheap, clean, plentiful, eternal energy to the Earth, and
mines on the Moon and the asteroids, relieving the Earth of
humanity's voracious need for resources.

Bruce, like the author, had been getting bugged
lately by all the persistent talk about "limits to growth", and how
over-population would inevitably result in shortages of energy and
material resources.  A teenager living in the '80's does not
want to hear about how the standard of living is doomed to sink
lower and lower beginning in the next century. The proposals in the
book not only seemed to provide an alternative to this miserable
future, but also fitted in neatly with Bruce's own personal
philosophy that to every problem there lies a solution, and that it
was no heresy at all to look for that solution in the world of
technology.

He was particularly fascinated by a piece of
technology called a mass-driver which the book described. It was a
kind of stretched out electric motor, a linear electric catapult.
The book had outlined two uses for this device. One was as a
reaction engine which could literally use anything for fuel (it was even proposed that ground-up
pieces of Space Shuttle external tanks could be used). The other
was as a catapult to launch ore off of the moon. Since the moon had
no atmosphere and low gravity, it was suggested that ore mined from
the moon be simply launched from the surface into space through the
mass-driver instead of burning up rocket fuel to lift it.

Bruce was intrigued by the design. The ore was loaded
into a "bucket" which was ringed with super-conducting magnetic
coils. The mass-driver itself consisted of a series of
electromagnetic coils. Electric-eye devices sensed the position of
the bucket and controlled the pulsing of current through each
driver coil so as to continuously accelerate the bucket down the
mass-driver. Accelerations of well over 1000 gravities were
possible. Toward the end of the mass-driver, the coils begin to
decelerate the bucket, allowing the ore to fly out. The bucket
re-circulates back to the beginning of the mass-driver and the
process begins again.

Bruce was not only very bright, but inventive as
well. He was always taking things apart, tinkering, and building
things from construction kits. He was invariably referred to as a
"gifted student", and his future career direction toward some kind
of engineering profession was already well established. It occurred
to him to actually attempt building some sort of model illustrating
the principle of the mass-driver.

Mass-driver Model Mark 1 consisted of a glass tube
with small coils of wire wrapped around it at regular intervals.
The wires led off to a nine-volt battery and a disk with short
lengths of bare wire exposed around the circumference, like the
numbers on a clock face. By running another wire around the edge of
the disk, he could sequentially energize each coil. A penny nail
placed in one end of the glass tube could be accelerated down its
length, flying out the far end. He learned how to most efficiently
sweep the wire around the contacts with an accelerating movement
until he could make nails hit the wall with a most impressive
whack. Sometimes they would even stick. His father teased him that
he had invented the world's most complicated hammer.

Mass-driver Model Mark 2 was a much larger, sturdier
affair built in the backyard. The framework was made out of three
old plumbing pipes Bruce had scrounged from behind the tool shed.
He wound each electromagnetic coil by hand from varnished wire
unwound from almost a dozen transformers. There was no way he could
recreate the electric-eye bucket position sensing mechanism, nor
could he equip his bucket with superconducting coils. However, he
had an idea that would make use of two electric starter brushes he
had pulled from a car in the junkyard. He arranged two dotted lines
of electrical contact strips down the inside of his mass-driver.
When the bucket was placed in one end, the starter brushes would
connect a circuit, creating current flow not only in the bucket
coil, but in the mass-driver coil ahead of it. The one magnetic
field would attract the other and the bucket would move. As soon as
the bucket came abreast of that coil, that circuit was interrupted
and it was the next coil pulling. There would be no deceleration
and re-circulation of the bucket, so it was more like an electric
cannon. Bruce was interested to see how far he could shoot the
bucket through the air.

Bruce hooked up his connectors to three fully-charged
car batteries and, with a pause for drama's sake, placed the bucket
into his model. The model promptly spit the bucket back out at him.
To his chagrin, he realized he had wound the bucket coils the wrong
way such that the two magnetic fields being produced were repelling
each other, not attracting. Wanting desperately to avoid
laboriously re-winding the bucket coils, he hit on the idea of
remounting the starter brushes angled the other way, so he could
essentially turn the bucket around and use it backwards. With high
anticipation, he once again placed the bucket in.

There was a THUMP as the contraption recoiled. The
bucket made an audible WHOOSH as it sailed away. He had inclined
his mass-driver less than ten degrees from the horizontal, but was
astonished to see the bucket disappear from view.

After taking a few seconds to get a fix on landmarks
near the horizon, Bruce turned and hopped onto his rusting bicycle
to scour the cattle fields and highway birms where his electrically
launched payload must have come down. He looked until the daylight
began to fail his eyes, but to no avail. He supposed that the
bucket may have simply crashed into some dense weeds out of sight,
or may have rolled beneath something which it hadn't occurred to
him to look under. Perhaps he had badly misjudged the direction his
projectile had taken. But he couldn't shake the rather
awe-inspiring feeling that the bucket had gone much, much farther
than he had ever thought possible.

"Man," he thought to himself as he pedaled homeward
to a cold supper, "A guy could do things with this."


 


Chapter

1

Evacuation

November of 2000 found Jacob Tanner nearing the
fulfillment of a childhood dream. For as long as he could remember,
he had fantasized about flying into space. He had taken NASA's
advice to all aspiring astronauts: stay in school, study math,
study science. He threw himself into his class work, resolving to
excel at everything he did, so that he might be worthy. After two
unsuccessful tries, Jacob finally made it into the Space Shuttle
Astronaut Corp. Seven years of intensive training later, and here
he was at last: lying on his back in the orbiter mid-deck, waiting
to thunder off into the heavens.

This was the most exciting moment in his life. But in
a way, his present location was a bit on the dull side. There were
no windows to see out of from the shuttle's mid-deck. Nothing much
to look at but storage lockers. He had to admit that Ruby' presence
sure improved the scenery down here, though. The
thirty-five-year-old mission specialist sat to his right, a bit
above his position. She had delicate, pixyish features and the most
adorable dimples. When they were all suiting up, Jacob was amused
to note she had not tied up her long, scarlet hair into a ponytail.
Soon they would all be in zero gravity, which meant Ruby's lovely,
flowing red tresses had that "Brillo-pad" look in store. It would
be just the thing for some good-natured ribbing later on.

Jacob then realized he shouldn't be too hard on his
fellow astronaut. During the months this shuttle crew had trained
together, Ruby and he seemed to connect in a very special way. They
were both the "space rookies" of the crew, and this had started the
close bond between them. For some time now he had been planning to
wait until the mission was completed, and then see if the
relationship could be advanced to a new, more intimate level.

They were about fifteen minutes from launch when
Jacob began hearing disturbing things through the earphones in the
flight cap he wore under his helmet. CapCom was advising the flight
crew of a sudden drop in hydrogen fuel pressure. That certainly
didn't sound good. Their pilot, Commander Chapman, was convinced
thermal stresses from the fuel loading had caused the External Tank
to split a seam. Jacob got a sinking feeling none of them were
going anywhere today.

Then there was a sudden cry from the Commander.
"Evacuate! C'mon! We've got to get out of here!!"

Almost immediately, Chapman and his co-pilot were
dashing in from the flight deck, and over to the hatch. It was
dawning on Jacob that the fuel leak must be serious enough for
there to be a danger of fire. A feeling of unreality gripped him as
he unfastened his restraint and joined the rest of the crew at the
hatch. Ruby glanced at him, concern on her face. Jacob tried to
give her a reassuring look.

The hatch was open, but the "white room" was not yet
back to the orbiter. It swung toward them on its long arm,
ponderously, agonizingly slow. As they looked downward, they could
plainly tell where the split seam in the External Tank was located,
as it billowed out heavy, white vapors. The rupture was below them,
fairly close to the orbiter.

The white room still had not reached them. Ruby began
to dance up and down with impatience.
"Hurry...hurry...hurry...hurry..."

She trailed off, and placed a hand over her mouth,
eyes wide. Her voice had a ridiculous elfin quality to it. Ruby
sounded like a chipmunk. Jacob tried to think when he had heard a
human voice with that peculiar resonance before. Then he knew: the
last time he had been around a prankster who had put a helium
balloon to his lips, inhaled, and then spoke with the light gas
passing over his vocal cords.

What could be causing it? At the same time, each
member of the crew realized the air around them was filled with
odorless hydrogen gas. It was the one gas lighter than helium, even
less of it would produce the same munchkin voice. Lighter than air,
it was rising upward to where they stood. A chill went through
Jacob which was unrelated to the spill of super-cold fuel. If the
surrounding air was that saturated with hydrogen, the slightest
spark would touch off an inferno of Hindenburg proportions.

The white room arrived at last, and the crew leapt
into it. They scrambled through the walkway and into the gantry
tower. Soon they were at a cage hanging from a pulley on a cable
which lead down to the distant ground below. This sliding cage had
been conceived by NASA as the quickest way for a shuttle crew to
get away from the launch pad in an emergency. If they could only
slide away down the cable, they would be deposited near a
sturdily-armored vehicle which could take them even further away.
The crew piled into the cage.

Jacob had trained on this procedure, but it had
seemed like a silly amusement ride at the time. Now, hopefully, it
was going to save everyone's butts. Chapman threw the brake lever
up, and they began to soar down away from the gantry.

The cage descended on the cable with increasing
speed, but the Commander was not about to apply brake just yet.
Suddenly, the space shuttle behind them transformed itself into a
blazing fireball. They all looked back in shocked astonishment as
the concussion dashed the gigantic brown fuel tank open. Tons of
liquefied hydrogen and oxygen mingled, vaporized, and then ignited.
Pent up energy sufficient to hurl a multi-ton vehicle into space
was released all at once.

The shock wave struck their bodies. The sensation was
akin to the peculiar feeling one gets in the middle of one's chest
when standing near a parade when the big bass drums come by, only a
hundred times more severe. Jacob felt his heart was going to burst.
The astronaut's bodies jerked with the motion of the passing
concussion like marionettes being yanked by some spiteful
puppeteer.

Now a vast, pale wall of nearly-invisible blue flame
was bearing down on them. When it touched them, everything and
everyone instantly burst into blazes. Their orange flight suits
only prolonged the torment. Man and woman alike erupted with
high-pitched shrieks of agony. Then the flame silenced them all
forever.

By the time the cage crashed into a barrier on the
ground, there were no survivors in it. Only gruesome remains for a
miserable pathologist to study in an attempt to make sense of it
all for a nation seeking answers to yet another Space Shuttle
disaster.
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2

A general dissatisfaction

with the current state of affairs

Now it was January of 2001, and the "end of the
millennium" hysteria was beginning to die down somewhat. It was so
unfair; the world had had to go through it twice. Despite no
shortage of experts lecturing on television talk shows and in
Sunday supplement articles; there were still many who believed 1999
was the last year of the Twentieth century. December of 1999 had
been even more tumultuous than last month, as every "end of the
world" fanatic crawled out from whatever place such kooks resided.
When 2000 dawned on the world and Judgment day was clearly not yet
at hand, the devotees of Armageddon explained that there had merely
been a slight error, and December 31st, 2000, the truly last day of the millennium, was the day of dread.
This date came and passed free of global doom also, and the Earth,
except for the much more minor social tremors which occur at the
end of each century, could be relatively peaceful until the year
3000 AD. Not that even the most skeptical thought humanity could
possibly go on that much longer.

Bruce Franklin had just completed what many
considered to be the crowning achievement of his career: a magnetic
levitation mass transit system connecting New York with Chicago.
This engineering feat was possible thanks to Bruce's development of
the first practical nuclear drilling machine. Looking like a giant
sharpened pencil with tank treads jutting out at five different
angles, the device did not so much drill as melt its way through
the earth. The conical nose of the machine was the world's
hottest-operating nuclear reactor, and glowed yellow-hot when
activated. Soil and rock were liquefied, pushed aside, and left to
cool, forming a very strong tunnel wall of solidified magma.

Once a tunnel was created from New York to Chicago,
the acceleration and deceleration portions were mounted with
magnetic coils nearly as big around as the tunnel itself. This was
really no different from the mass-driver technology which was
Bruce's engineering forte. For the entire distance, the floor of
the tunnel was covered with an electrically conducting aluminum
trough. Then all of the air in the entire tunnel was pumped out,
leaving a vacuum.

The maglev vehicles, equipped with the latest
superconducting coils which operated at liquid nitrogen
temperatures, were accelerated well above the speed of sound by the
acceleration coils. A principle called dynamic magnetic levitation
caused a repulsion between the vehicle magnets and the curved
aluminum trough, generating lift.

Since there was no air drag and no friction due to
wheels or sliding surfaces of any kind, it had proved to be the
most energy-efficient method of transportation ever devised. The
energy cost of a maglev trip was less than one-fifth of the cost
for any other form of transportation. To top it all off, most of
the energy put into accelerating the vehicles was recovered at the
end during the deceleration phase. Acceleration Inc., the new
multinational corporation which had funded the venture, was able to
undersell planes, trains, and automobiles by a substantial amount.
There was simply no other means of moving people so quickly,
quietly, comfortably, and energy efficiently on Earth.

Bruce had worked long and hard on the project, and
now considered his part of it to be over. There were already
ambitious plans to make another tunnel from Chicago to Los Angeles,
along with a vast, arcing bypass south of Chicago, so both coasts
could be linked non-stop by maglevs. But the construction
principles were already well established, and Bruce would leave
them to it.

He needed to unwind, and decided taking in a movie
would be just the thing. Inevitably, "2001: A Space Odyssey" was in
re-release this year. Bruce had fond childhood memories of this
movie, and promptly went.

He sat in the theater, and once again became immersed
in Kubrick and Clarke's vision of the dawn of the 21st Century. The
giant, rotating, Space Station 5. The Aries shuttle, making a trip
to the moon seem no more incredible than an international air
flight. The sprawling Clavius moonbase. The expedition to Jupiter.
And of course HAL, the conversant Artificial Intelligence.

Prior to coming to this film, Bruce had watched a
number of news stories comparing the 2001 of the movie with the
real 2001. The reality was far from being so grand. There were only
a couple of spindly space stations, and they were nothing like the
colossal spinning wheel of this venerable cinema classic. If
anything, the world seemed even further away from a future
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