Skystalk

by Charles Sheffield

Finlay's Law: Trouble comesat 3:00 A.M. That's dways been my experience, and I've learned to dread
the hand on my shoulder that shakes me to wakefulness. My dreams had been bad enough, blasting of f
into orbit on top of an old chemica rocket, riding the torch, up there on a couple of thousand tons of
volatile explosives. I'll never understand the nerve of the old-timers, willing to Sit up there on one of those
mongers.

| shuddered, forced my eyes open, and looked up a Marston's anxious face. | was dready sitting up.
“Trouble?’ It was astupid question, but you're alowed a couple of those when you first wake up.
Hisvoice was shaky. “ There's abomb on the Beangtalk.”

| was off the bunk, pulling on my undershirt and groping around for my shoes. Larry Marston'swords
pulled me bolt upright.

“What do you mean,on the Beangta k?’

“That'swhat Vdasquez told me. He won't say more until you get on the line. They're holding a coded
circuit opento Earth.”

| gave up my search for shoes and went barefoot after Marston. If Arnold Velasquez wereright-and |
didn't see how he could be-then one of my old horrors was coming true. The Beanstalk had been
designed to withstand most natural events, but sabotage was one thing that could never be fully ruled out.
At any moment, we had nearly four hundred buckets climbing the Stalk and the same number going
down. With the best screening in the world, with hefty rewards for information even of rumors of
sabotage, there was always the small chance that something could be sneaked through on an outbound
bucket. | had less worries about the buckets that went down to Earth. Sabotage from the space end had
little to offer its perpetrators, and the Colonies would provide an unpleasant form of death to anyone who
tried it, with no questions asked.

Arnold Vdasguez was sitting in front of his screen door at Tether Control in Quito. Next to him stood a
man | recognized only from news pictures. Otto Panosky, atop aide to the president. Neither man
seemed to belooking at the screen. | wondered what they were seeing on their inward eye.

“Jack Finlay here,” | said. “What'sthe story, Arnold?’

There was a perceptible lag before his head came up to stare at the screen, the quarter of a second that it
took the video signal to go down to Earth, then back up to synchronous orbit.

“It'sbestif | read it to you, Jack,” he said. At least hisvoice was under control, even though | could see
his hands shaking asthey held the paper. “ The president's office got thisin over the telecopier about
twenty minutes ago.”

He rubbed at the Sde of hisface, in the nervous gesture that | had seen during most mgor stages of the
Beanstalk's construction. “It's addressed to us, herein Sky Stalk Control. It's quite short. * To the head of
Space Transportation Systems. A fusion bomb has been placed in one of the outgoing buckets. It is of
four megaton capacity, and was armed prior to placement. The secondary activation command can be
given a any time by a coded radio signa. Unlessterms are met by the president and World Congresson



or before 02:00 U.T., saventy-two hours from now, we will give the command to explode the device.
Our terms are set out in the following four paragraphs. One-"’

“Never mind those, Arnold.” | waved my hand, impatient a the Sgnd dday. “ Just tell me one thing. Will
Congress mest their demands?”’

He shook his head. “They can't. What's being asked for is preposterous in the time available. Y ou know
how much red tape there isin the intergovernmenta relationships.”

“Y ou told them that?”’

“Of course. We sent out agenera broadcast.” He shrugged. “1t was no good. Were dedling with
fanatics, with madmen. | need to know what you can do at your end.”

“How much time do we have now?’

Helooked at hiswatch. “ Seventy-one and a half hours, if they mean what they say. Y ou understand that
we have no ideawhich bucket might be carrying the bomb. It could have been planted there days ago,
and gtill be ontheway up.”

Hewas right. The buckets-there were three hundred and eighty-four of them each way-moved a a
steady five kilometers aminute, up or down. That's arespectable speed, but it till took amost five days
for each one of them to climb the cable of the Beanstalk out to our position in synchronous orbit.

Then | thought abit more, and decided he wasn't quite right.

“It's not that vague, Arnold. Y ou can bet the bomb wasn't placed on a bucket that started out more than
two days ago. Otherwise, we could wait for it to get here and disarm it, and still be insde their deadline.
It must till befairly closeto Earth, I'd guess”

“Wadll, even if you'reright, that deduction doesn't help us.” He was chewing a pen to bits between
sentences. “We don't have anything here that could be ready in timeto fly out and take alook, eveniif it's
only acouple of thousand kilometers. Even if we did, and even if we could spot the bomb, we couldn't
rendezvous with a bucket on the Stalk. That'swhy | need to know what you can do from your end. Can
you handleit from there?’

| took a deep breath and swung my chair to face Larry Marston.

“Larry, four megatons would vaporize afew kilometers of the main cable. How hard would it be for usto
release ballast at the top end of the cable, above us here, enough to leave this station in position?’

“Wdl...” He hesitated. “We could do that, Jack. But then we'd lose the power satdllite. It'sright out at

the end there, by the ballast. Without it, we'd lose dl the power at the station here, and al the buckets

too-there isn't enough reserve power to keep the magnetic fields going. Weld need al our spare power
to keep the recycling going here.”

That was the moment when | findly camefully awake. | redized the implications of what he was saying,
and was nodding before held finished speaking. Without adequate power, we'd be looking at avery

messy Situation.

“And it wouldn't only be us,” | said to Velasquez and Panosky, sitting there tensein front of their screen.
“Everybody on the Colonieswill run low on air and water if the supply through the Stalk breaks down.
Damnit, we've been warning Congress how vulnerable we arefor years. All the time, there've been fewer
and fewer rocket launches, and nothing but foot-dragging on getting the second Stalk started with a



Kenyatether. Now you want miraclesfrom us at short notice.”
If | sounded bitter, that's because | was hitter. Panosky was nodding his head in aconciliatory way.

“Weknow, Jack. And if you can pull usthrough thisone, | think you'll see changesin thefuture. But right
now, we can't debate that. We have to know what you can do for usnow, thisminute.”

| couldn't argue with that. | swung my chair again to face Larry Marston.

“Get Hasse and Kano over here to the Control Room as soon asyou can.” | turned back to Velasquez.
“Give usafew minutes here, while we get organized. I'm bringing in the rest of my top engineering staff.”

While Larry was rounding up the others, | sat back and let the full dimensions of the problem sink in.
Sure, if we had to we could release the ballast at the outward end of the Stalk. If the Beanstalk below us
were severed we'd have to do that, or be whipped out past the Moon like a stone from adingshot, as
the tension in the cable suddenly dropped.

But if we did that, what would happen to the piece of the Beanstalk that was till tethered to Earth,
anchored down there in Quito? There might be as much asthirty thousand kilometers of it, and as soon
asthe break occurred it would begin to fal. Not in astraight line. That wasn't the way that the dynamics
went. It would begin to curl around the Earth, accelerating as it went, cracking into the atmosphere aong
the equator like a billion-ton whip stretching halfway around the planet. Forget the carrier buckets, and
the superconducting cables that carried dectricity down to the drive train from the solar power satellite
seventy thousand kilometers above us. The piece that would do the real damage would be the centra,
load-bearing cable itslf. It was only a couple of meters across at the bottom end, but it widened steadily
asit went up. Made of bonded and doped silicon whiskers, with atensle strength of two hundred million
Newtons per square centimeter, it could handle an incredible |oad-amost two-thirds of abillion tons at
itsthinnest point. When that stored energy hit that atmosphere, there was going to be afair amount of
excitement down there on the surface. Not that we'd be watching it-the loss of the power satellite would
make uslook at our own surviva problems; and asfor the Colonies, acentury of development would be
ended.

By thetime that Larry Marston came back with Jen Hasse and AliciaKano, | doubt if | looked any more
cheerful than Arnold Velasquez down there at Tether Control. | sketched out the problem to the two
newcomers, we had what looked like a hopeless Situation on our hands.

“We have seventy-one hours,” | concluded. “The only question we need to answer is, what will we be
doing at thisend during that time? Tether Control can coordinate disaster planning for the position on
Earth. Arnold has dready ruled out the possibility of any actua help from Earth-there are no rockets
therethat could be ready intime.”

“What about the repair robots that you have on the cable?” asked Panosky, jumping into the
conversaion. “I thought they were al the way dong itslength.”

“They are,” said Jen Hasse. “But they're specia purpose, not genera purpose. We couldn't use oneto
look for aradioactive sgnd on abucket, if that's what you're thinking of. Even if they had theright
sensorsfor it, we'd need aweek to reprogram them for the job.”

“Wedon't have aweek,” said Aliciaquietly. “We have seventy-one hours.” Shewas smdl and dark
haired, and never raised her voice much above the minimum level needed to reach her audience-but | had
grown to rely on her brains more than anything €l se on the sation.

“Seventy-one hours, if we act now,” | said. “We've dready agreed that we don't havetimeto St here



and wait for that bucket with the bomb to arrive-the terrorists must have planned it that way.”

“I know.” Aliciadid not raise her voice. “ Sitting and waiting won't do it. But the total travel time of a
carrier from the surface up to synchronous orbit, or back down again, isalittle lessthan ahundred and
twenty hours. That means that the bucket carrying the bomb will be at leasthalfway herein sixty hours.
And abucket that started down from here in the next few hours-”

“-would have to pass the bucket with the bomb on the way up, before the deadline,” broke in Hasse. He
was aready over at the control board, looking at the carrier schedule. He shook his head. “Ther€'s
nothing scheduled for a passenger bucket in the next twenty-four hours. It'sdl cargo going down.”

“We're not looking for luxury.” | went acrossto look at the schedule. “ There are a couple of ore buckets
with heavy metd's scheduled for the next three hours. They'll have plenty of spacein thetop of them, and
they'rejust forty minutes apart from each other. We could squeeze somebody in one or both of them,
provided they were properly suited up. It wouldn't be apicnic, sitting in suits for three days, but we could
doit.”

“So how would we get at the bomb, even if we did that?’ asked Larry. “1t would be on the other side of
the Beangtalk from us, passing at arelative velocity of six hundred kilometers an hour. We couldn't do
more than waveto it asit went by, even if we knew just which bucket was carrying the bomb.”

“That'sthetricky piece.” | looked at Jen Hasse. “ Do you have enough control over the mass driver
system to dow everything dmost to ahat whenever an inbound and an outbound bucket pass each
other?’

He was|ooking doubtful, rubbing his nose thoughtfully. “Maybe. Troubleis, I'd haveto do it nearly a
hundred times, if you want to dow down for every pass. And it would take me twenty minutesto stop
and start each one. | don't think we have that much time. What do you havein mind?’

| went across to the modd of the Beanstalk that we kept on the control room table. We often found that
we could illustrate things with it in aminute that would have taken thousands of words to describe.

“ Suppose we were here, starting down inabucket,” | said. | put my hand on the model of the station,
thirty-five thousand kilometers above the surface of the Earth in synchronous orbit. “ And suppose that
the bucket we want to get to, the one with the bomb, is here, on the way up. We put somebody in the
inbound bucket, and it starts on down.”

| began to turn the drive train, so that the buckets began to move up and down along the length of the
Beangtak.

“The peoplein theinbound bucket carry aradiation counter,” | went on. “Wed haveto put it on along
arm, so that it cleared al the other stuff on the Stalk, and reached around to get near the upbound
buckets. We can do that, I'm sure-if we can't, we don't deserve to call ourselves engineers. We stop at
each outbound carrier, and test for radioactivity. There should be enough of that from thefission trigger
of the bomb, so that well easily pick up acount when we reach the right bucket. Then you, Jan, hold the
drivetrainin the hat pogtion. We leave the inbound bucket, swing around the Stalk, and get into the
other carrier. Then we try and disarm the bomb. I've had some experience with that.”

“Y ou mean we get out and actudlyclimb around the Beanstalk?’ asked Larry. He didn't sound pleased
at the prospect.

“Right. It shouldn't betoo bad,” | said. “We can anchor oursalves with linesto the ore bucket, so we
cantfdl.”



Even as| was speaking, | redlized that it didn't sound too plausible. Climbing around the outside of the
Beangtak in a space suit, twenty thousand kilometers or more up, dangling on aline connected to an ore
bucket-and then trying to take apart afusion bomb wearing gloves. No wonder Larry didn't like the
sound of that assignment. | wasn't surprised when Arnold Velasquez chipped in over the circuit
connecting usto Tether Control.

“Sorry, Jack, but that won't work-even if you could do it. Y ou didn't et me read the full message from
theterrorigts. One of their conditionsisthat we mustn't stop the bucket train on the Stalk in the next three
days. | think they were afraid that we would reverse the direction of the buckets, and bring the bomb
back down to Earth to disarmit. | guessthey don't redlize that the Stalk wasn't designed to runin
reverse”

“Damnation. What else do they havein that message?’ | asked. “What can they do if we decideto stop
the bucket drive anyway? How can they even tdll that were doing it?’

“We have to assume that they have aplant in here at Tether Control,” replied Veasguez. “ After dl, they
managed to get abomb onto the Stalk in spite of all our security. They say they'll explode the bomb if we
make any attempt to dow up or stop the bucket train, and we smply can't afford to take the risk of doing
that. We have to assume they can monitor what's going on with the Stalk drive train.”

Therewasalong, dismd slence, which Aliciafinaly broke.

“So that seemsto leave uswith only one dternative,” she said thoughtfully. Then she grimaced and
pouted her mouth. “It's atwo-bucket operation, and | don't even like to think about it-even though | had
agrandmother who was acircus trapeze artiste.”

Shewasleading in to something, and it wasn't like her to make abig buildup.
“That bed, eh?’ | said.

“That bad, if we'relucky,” shesaid. “If we're unlucky, | guesswed dl be dead in amonth or two

anyway, as the recycling runs down. For thisto work, we need agood way of dissipating alot of kinetic
energy-something like adamped mechanica spring would do it. And we need agood way of sticking to
the side of the Beanstalk. Then, we usetwo ore buckets-forty minutes gpart would be dl right-like this...”

She went over to the modd of the Beangtalk. We watched her with mounting uneasiness as she outlined
her idea. It sounded crazy. The only trouble was, it was that or nothing. Making choicesin those
circumstancesis not difficult.

* k k %

One good thing about space maintenance work-you develop versdtility. If you can't wait to locate
something down on Earth, then waste another week or so to have it shipped up to you, you get into the
habit of making it for yourself. In an hour or so, we had a sensitive detector ready, welded onto along
extensible arm on the side of abucket. When it was deployed, it would reach clear around the Beangtalk,
missing al the drivetrain and repair ation fittings, and hang in close to the out-bound buckets. Jen had
fitted it with agadget that moved the detector rapidly upward at the moment of closest approach of an
upbound carrier, to increase the length of time available for getting ameasurement of radioactivity. He
sworethat it would work on the fly, and have a better than 99 percent chance of telling uswhich
outbound bucket contained the bomb-even with areative fly-by speed of six hundred kilometersan
hour.

| didn't havetimeto argue the point, and in any case Jen was the expert. | also couldn't dispute hisclaim



that he was easily the best-qudified person to operate the gadget. He and Larry Marston, both fully
suited up, climbed into the ore bucket. We had to leave the orein there, because the mass baance
between ingoing and outbound buckets was closdly caculated to give good stahility to the Beanstalk. It
made for alumpy seat, but no one complained. Aliciaand | watched as the bucket was moved into the
feeder system, accelerated up to the correct speed, attached to the drive train, and dropped rapidly out
of sght down the side of the Beangtalk.

“That'sthe easy part,” she said. “ They drop with the bucket, checking the upbound ones as they come
by for radioactivity, and that's al they haveto do.”

“Unlessthey can't detect any signd,” | said. “Then the bomb goes off, and they have the world's biggest
roller coaster ride. Twenty thousand kilometers of it, with the big thrill at the end.”

“They'd never reach the surface,” replied Aliciaabsentmindedly. “ They'll frizzle up in the aamosphere long
before they get there. Or maybe they won't. | wonder what the termina velocity would be if you hung on
to the Stalk cable?’

As she spoke, shewas camly examining an odd device that had been produced with impossible haste in
the machine shop on the station's outer rim. It looked like an ol d-fashioned parachute harness, but
instead of the main chute the lines led to awhed about a meter across. From the opposite edge of the
whed, adoped silicon rope led to a hefty magnetic grapnel. Another smilar arrangement was by her
sde

“Here,” shesaid to me. “ Get yours on over your suit, and let's make sure we both know how to handle
them. If you misswith the grapnd, it'll be messy.”

| looked at my watch. “We don't have timefor any dry run. In the next fifteen minutes we have to get our
suits on, over to the ore buckets, and into these harnesses. Anyway, | don't think rehearsals hereinside
the station mean too much when we get to thered thing.”

Welooked at each other for amoment, then began to suit up. It's not easy to estimate odds for
something that has never been done before, but | didn't give us more than one chance in ahundred of
coming out of it safely. Suits and harnesses on, we went and sat without spesking in the ore bucket.

| saw that we were Sitting on a high-va ue shipment-silver and platinum, from one of the belt mining
operations. It wasn't comfortable, but we were certainly traveling in expensive company. Wasit King
Midas who complained that a golden throneis not right for restful tting?

No matter what the fina outcome, we werein for an unpleasant trip. Our suits had barely enough
capacity for asix-day journey. They had no recycling capacity, and if we had to go dl theway to the
halfway point we would be descending for dmost sixty hours. We had used up three hoursto the
deadline, getting ready to go, so that would leave us only nine hours to do something about the bomb
when we reached it. | supposethat it wasjust as bad or worse for Hasse and Marston. After they'd
done their bit with the detector, there wasn't athing they could do except Sit in their bucket and wait,
ether for amessage from us or an explosion far above them.

“Everything dl right down there, Larry?” | asked, testing the radio link with them for the umpteenth time.

“Can't tell.” He sounded strained. “We've passed three buckets so far, outbound ones, and we've had no
sgnd from the detector. | guessthat's as planned, but it would be nice to know it'sworking al right.”

“Y ou shouldn't expect anything for at least thirty-six hours,” said Alicia



“I know that. But it'simpossible for usnot to look at the detector whenever we pass an outbound bucket.
Logicdly, we should be deeping now and saving our attention for the most likely time of encounter-but
neither one of usseemsabletodoit.”

“Don't assumethat theterrorists are al that logical, either,” | said. “ Remember, we are the oneswho
decided that they must have started the bomb on itsway only afew hours ago. It's possible they put it
into abucket three or four days ago, and made up the deadline for some other reason. We think we can
disarm that bomb, but they may not agree-and they may be right. All we may manageto do is advance
the time of the explosion when we try and open up the casing.”

Asl spoke, | felt our bucket begin to accelerate. We were heading along the feeder and approaching the
bucket drivetrain. After afew seconds we were outside the station, dropping down the Beanstalk after
Jenand Larry.

We szt there in silence for awhile. 1'd been up and down the Stalk many times, and so had Alicia, but
alwaysin passenger modules. The psychologists had decided that people rode those alot better when
they were windowless. The cargo bucket had no windows either, but we had | eft the hatch open to
samplify communications with the other bucket and to enable usto climb out if and when thetime came.
Wewould haveto close it when we were outside, or the aerodynamic pressures would spoil bucket
gtability when it findly entered the atmosphere-three hundred kilometers an hour isn't that fast, but it'sa
respectable speed for travel at full atmospheric pressure.

Our bucket was about four meters wide and three deep. It carried aload of seven hundred tons, so our
extramass was negligible. | stood at its edge and looked up, then down. The psychologists were quite
right. Windows were a bad idea.

Above us, the Beanstalk rose up and up, occulting the backdrop of gtars. It went past the synchronous
dation, which was il clearly visible asablob on the stalk, then went on further up, invisible, to the solar
power satellite and the great ballast weight, a hundred and five thousand kilometers above the surface of
the Earth. On the Stalk itsdlf | could see the shielded superconductorsthat ran itsfull length, from the
power satellite down to Tether Control in Quito. We were faling steadily, our rate precisely controlled
by the linear synchronous motors that set the accel erations through pulsed magnetic fieds. The power for
that was drawn from the same superconducting cables. In the event of an ectrical power failure, the
buckets were designed to “freeze’ to the side of the Stalk with mechanica coupling. We had to build the
system that way, because about once ayear we had some kind of power interruption-usually from small
meteorites, not big enough to trigger the main detector system, but large enough to penetrate the shidds
and mess up the power transmission.

It was looking down, though, that produced the red effect. | felt my heart begin to pump harder, and |
was gripping a the side of the bucket with my space suit gloves. When you arein arocket-propelled
ship, you don't get any red feding of height. Earth is another part of the universe, something independent
of you. But from our postion, moving aong the Sde of the Beangtdk, | had quite adifferent feding. We
wereconnected to the planet. | could seethe Stalk, dwindling smaler and smaller down to the Earth
below. | had avery clear feding that | could fal dl the way down it, down to the big blue-white glove at
itsfoot. Although | had lived up at the station quite happily for over five years, | suddenly began to worry
about the strength of the main cable. It was aridiculous concern. There was a safety factor of ten built
into itsdesign, far more than arationa engineer would use for anything. It was more likely that the bottom
would fal out of our ore bucket, than that the support cable for the Beanstalk would break. | was kicking
mysdf for my illogica fears, until | noticed Aliciaaso peering out a the Beangtak, asthough trying to see
past the clutter of equipment there to the cableitsalf. | wasn't the only one thinking wild thoughts.

“You certainly get adifferent look at thingsfrom here,” | said, trying to change the mood. “Did you ever



see anything like that before?’
She shook her head ponderoudy-the suits weren't made for agility of movement.

“Not up here, | havent,” shereplied. “But | once went up to the top of the towers of the Golden Gate
Bridge in San Francisco, and looked at the support cablesfor that. It was the same sort of fedling. |
began to wonder if they could take the strain. That wasjust for abridge, not even abig one. What will
happen if we don't make it, and they blow up the Beanstalk?’

| shrugged insde my suit, then realized that she couldn't see the movement. “Thisisthe only bridgeto
space that we've got. Well be out of the bridge business and back in the ferryboat business. They'll have
to start sending stuff up by rockets again. Shipments won't be athousandth of what they are now, until
another Stalk can be built. That will take thirty years, starting without this oneto help us-even if the
Colonies survive al right and work on nothing else. We don't have to worry about that, though. We
won't be thereto hasdewithit.”

She nodded. “Wewerein such ahurry to get away it never occurred to me that we'd be sitting here for a
couple of dayswith nothing to do but worry. Any ideas?”’

“Y es. While you were making the redl and grapndl, | thought about that. The only thing that's worth our
attention right now is a better understanding of the geometry of the Stalk. We need to know exactly
where to position oursalves, where well set the grapnels, and what our dynamicswill be aswe move.
I've asked Ricardo to send us schematics and layouts over the suit videos. He's picking out ones that
show the drivetrain, the placing of the superconductors, and the unmanned repair stations. I've aso
asked him to deectivate al the repair robots. 1t's better for usto risk afailure on the maintenance side
than have one of the monitoring robots wandering aong the Stalk and mixing in with what weretrying to
do.”

“I heard what you said to Panosky, but it till seemsto me that the robots ought to be useful.”

“I'd hoped s0, too. | checked again with Jen, and he agrees we'd have to reprogram them, and we don't
have thetimefor it. It would take weeks. Jen said having them around would be like taking dlong a
half-trained dog, bumbling about while we work. Forget that one.”

Aswetalked, we kept our eyes open for the outbound buckets, passing us on the other side of the
Beangtalk. We were only about ten meters from them at closest approach and they seemed to hurtle past
us at an impossible speed. Theideaof hitching on to one of them began to seem more and more
preposterous. We settled down to look in more detail at the configuration of cables, drivetrain, repair
stations and buckets that was being flashed to us over the suit videos.

It was aweary time, an awful combination of boredom and tension. The video images were good, but
thereisalimit to what you can learn from diagrams and smulations. About once an hour, Jen Hasse and
Larry Marston called in from the lower bucket benesth us, reporting on the news-or lack of it-regarding
the bomb detection efforts. A message relayed from Panosky at Tether Control reported no progressin
negotiationswith the terrorists. The fanatics smply didn't believe their terms couldn't be met. That was
proof of their naivete, but didn't make them any less dangerous.

It wasimpossible to get comfortable in our suits. The ore buckets had never been designed for ahuman
occupant, and we couldn't find alevel spot to stretch out. Aliciaand | passed into a half-awake trance,
gtill watching the images that flashed onto the suit videos, but not taking in much of anything. Given that
we couldn't deep, we were probably in the closest thing we could get to aresting state. | hoped that Jen
and Larry would keep their attention up, watching an endless succession of buckets flash past them and
checking each onefor radioactivity count.



The break came after fifty-four hoursin the bucket. We didn't need to hear the details from the carrier
below usto know they had it-Larry's voice crackled with excitement.

“Gotit,” hesaid. “ Jen picked up astrong signa from the bucket we just passed. If you leave the ore
carrier within thirty-four seconds, you'll have thirty-eight minutesto get ready for it to come past you. It
will be the second one to reach you. For God's sake don't try for the wrong one.”

There was a pause, then Larry said something | would never have expected from him. “Well lose radio
contact with you in awhile, as we move farther dong the Stalk. Good luck, both of you-and look after
him, Alica”

| didn't have timeto think that one through-but shouldn't he betellingme to look afterher? It wasnotime
for puzzling. We were up on top of our bucket in asecond, adrendine moving through our veinslike an
electric current. The cable was whipping past us a agreet rate; the idea of forsaking the relative safety of
the ore bucket for the naked wall of the Beanstalk seemed like insanity. We watched as one of the repair
dations, sticking out from the cable into open space, flashed past.

“Ther€ll be another one of those coming by in thirty-five seconds,” | said. “Weve got to get the grapnels
onto it, and well be casting blind. I'll throw first, and you follow a second later. Don't panicif |
miss-remember, we only have to get one good hook there.”

“Count usdown, Jack,” said Alicia. She wasn't one to waste words in atight spot.
| pressed the digital readout in my suit, and watched the count move from thirty-five down to zero.

“Countdown display on channel six,” | said, and picked up the rope and grapnd. | looked doubtfully at
the whed that was set in the middle of the thin rope, then even looked suspicioudy ét the rope itsdlf,
wondering if it would take the strain. That shows how the brain worksin acriss-that rope would have
held aherd of eephantswith notrouble at all.

| cast the grapnd as the count touched to zero, and Aliciathrew afraction later. Both ropes were spliced
onto both suits, so it was never clear which grapnel took hold. Our bucket continued to drop rapidly
toward Earth, but we were jerked off the top of it and went zipping on downward fractionally dower as
thefriction red in the middle of the rope unwound, dowing our motion.

We cameto ahalt about fifty meters down the Beanstalk from the grapnd, after arough ridein which our
deceeration must have averaged over seven g's. Without that red to dow us down gradudly, the jerk of
the grapnd asit caught the repair station wall would have snapped our spineswhen we were lifted from
the ore bucket.

We hung there, swinging free, suspended from thewall of the Stalk. Asthered began to take up theline
that had been paid out, | made the mistake of 1ooking down. We dangled over an awful void, with
nothing between us and that vast drop to the Earth below but the thin line above us. When we came
closer to the point of attachment to the Beanstalk wall, | saw just how lucky we had been. One grapnel
had missed completely, and the second one had caught the very lip of the repair station platform. Another
foot to the left and we would have missed it dtogether.

We clawed our way up to the station rim-easy enough to do, because the gravity at that height was only
afraction of ag, lessthan atenth. But afdl from there would be inexorable, and we would havefalen
away from the Beangta k, with no chance to reconnect to it. Working together, we freed the grapndl and
readied both lines and grapnelsfor reuse. After that there was nothing to do but cling to the side of the
Beangtal k, watch the sweep of the heavens above us, and wait for the outbound ore buckets to come

past Us.



Thefirst one came by after seventeen minutes. | had the clock readout to proveit, otherwise | would
have solemnly sworn that we had waited there for more than an hour, holding to our precarious perch.
Aliciaseemed more at home there than | was. | watched her moving the grapnd to the best position for
cadting it, then settle down patiently to wait.

It ishard to describe my own fedingsin that period. | watched the movement of the stars above us, in
their great circle, and wondered if we would be alive in another twenty minutes. | felt a strong communion
with the old sailors of Earth's seas, up in their crow's nest in ahowling gale, sensing nothing but darkness,
high-blown spindrift, perilous breskers ahead, and the dipping, rolling stars above.

Aliciakept her gaze steadily downward, something that | found hard to do. She had inherited a good
head for heightsfrom her circus-performer grandmother.

“I canseeit,” shesaid at last. “ All ready for arepest performance?’

“Right.” | swung the grapnd experimentdly. “ Since we can seeit thistime, we may aswell throw
together.”

| concentrated on the bucket sweeping steadily up toward us, trying to estimate the distance and the time
that it would take before it reached us. We both drew back our arms at the same moment and |lobbed
the grapnel s toward the center of the bucket.

It came past us with amonstrous, silent rush. Again we felt the fierce accel erations as we were jerked
away from the Beanstalk wall and shot upward after the carrier. Again, | redlized that we couldn't have
doneit without Aliciasfriction reel, smoothing the motion for us. Thistime, it was more dangerous than
when we had | eft the downbound bucket. Instead of trying to reach the stationary wall of the Stalk, we
were now hooked on to the moving bucket. We siwung wildly benesth it in its upward flight, narrowly
missing contact with elements of the drive train, and then with another repair Sation that flashed past a
couple of metersto our right.

Finally, somehow, we damped our motion, reeled in the line, did back the cover to the ore bucket and
fell safely forward indgdeit. | was completely drained. It must have been dl nervous stress-we hadn't
expended asignificant amount of physica energy. | know that Aliciafelt the sameway as| did, because
after we plumped over therim of the carrier we both fell to the floor and lay there without speaking for
severa minutes. It gives someideaof our state of mind when | say that the bucket we had reached, with
afour-megaton bomb insdeit that might go off at any moment, seemed like a haven of safety.

Wefinally found the energy to get up and look around us. The bucket was |oaded with manufactured
goods, and | thought for a sickening moment that the bomb was not there. We found it after five minutes
of frantic searching. It was a compact blue cylinder, a meter long and fifty centimeterswide, and it had
been cold-welded to thewall of the bucket. | knew the design.

“Thereitis” | sadto Alicia. Then | didn't know what to say next. It was the most advanced design, not
the big, old onethat | had been hoping for.

“Canyoudisarmit?’ asked Alicia

“In principle. There's only one problem. | know how it's put together-but I'll never be able to get it apart
wearing asuit. Thefingerwork I'd need isjust too fine for gloves. We seem to be no better off than we
were before.”

We sat there Side by side, looking at the bomb. Theirony of the situation was sinking in. We had reached
it, just aswe hoped we could. Now, it seemed we might aswell have been till back in the station.



“Any chance that we could get it free and dump it overboard?” asked Alicia *Y ou know, just chuck the
thing away from the bucket.”

| shook my head, awvare again of how much my suit impeded freedom of movement. “It's spot welded.
We couldn't shift it. Anyway, freefdl from here would giveit an impact orbit, and alot of people might
bekilled if it went off indgde the atmosphere. If we were five thousand kilometers higher, perigee would
be at a safe height above the surface-but we can't afford to wait for another sixteen hours until the bucket
gets up that high. Look, I've got another idea, but it will mean that welll lose radio contact with the
dation.”

“Sowha?’ said Alicia. Her voice was weary. “ There's not athing they can do to help us anyway.”
“They'll go out of their minds with worry down on Earth, if they don't know what's happening here.”
“I don't see why we should keep al of it for ourselves. What's your idea, Jack?’

“All right.” 1 summoned my reserves of energy. “Werein vacuum now, but this bucket would be airtight
if wewereto close the top hatch again. | have enough air in my suit to make a breathable atmospherein
this enclosed space, at least for long enough to let me have ago at the bomb. Weve got nearly twelve
hoursto the deadline, and if | cant disamitinthat timel cantdoitat dl.”

Alicialooked at her air reserveindicator and nodded. “1 can spare you someair, too, if 1 open up my
it”

“No. We daren't do that. We have one other big problem-the temperature. It's going to fedl redlly cold in
here, once I'm outside my suit. I'll put my heaters on to maximum, and leave the suit open, but I'm till not
sure | can get much done before | begin to freeze up. If | begin to lose feding in my fingers, I'll need your
help to get me back inside. So you have to stay in your suit. Once I'm warmed up, | can try again.”

Shewas silent for afew moments, repesting the calculationsthat | had just done mysdif.

“Youll only haveenough air totry it twice,” shesaid at last. “If you can't do it in one shot, you'll haveto
let me have ago. Y ou can direct me on what hasto be done.”

There was no point in hanging around. We sent a brief message to the gation, telling them what we were
going to do, then closed the hatch and began to bleed air out of my suit and into the interior of the
bucket. We used the light from Alicias suit, which had ample power to last for severa days.

When the air pressure ingde the bucket was high enough for meto breathe, | peeled out of my suit. It
was as cold as charity in that metal box, but | ignored that and crouched down alongside the bomb in my
underwear and bare feet.

| had eleven hours a the most. Inside my heed, | fancied that | could hear aclock ticking. That must have
been only my fancy. Modern bombs have no place for clockwork timers.

By placing my suit directly beneath my hands, | found that | could get enough heat from the therma units
to let me keep on working without a break. The clock inside my head went on ticking, also without a
bresk.

On and on and on.

* * * %

They say that | was ddlirious when we reached the station. That's the only way the press could reconcile



my status as public hero with the thingsthat | said to the president when he called up to congratul ate us.

| suppose | could clam ddiriumif | wanted to-five dayswithout deep, two without food, oxygen
garvation, and frosthite of the toes and ears, that might add up to delirium. | had received enough
warmth from the suit to keep my hands going, because it was very close to them, but that had been at the
expense of some of my other extremities. If it hadn't been for Alicia, cramming me somehow back into
the suit after | had disarmed the bomb, | would have frozen to death in a couple of hours.

Asitwas, | smelled ripe and revolting when they unpacked us from the bucket and winkled me out of my
suit-Alicia hadn't been able to reconnect me with the plumbing arrangements.

So | told the president that the World Congress was composed of a giggling bunch of witlessturds, who
couldn't sense aglobal need for more bridgesto space if a Beansta k were pushed up their

backs des-which was where | thought they kept their brains. Not quite the speech that we used to get
from the old-time returning astronauts, but | must admit it's one that 1'd wanted to give for sometime. The
audience was there thistime, with the whole world hanging on my words over live TV.

Wevefindly started construction on the second Beangtalk. | don't know if my words had anything to do
with it, but there was alot of public pressure after | said my piece, and | like to think that | had some
effect.

And me?I'm designing the third Beanstalk; what ese?But | don't think I'll hold my bresth waiting for a
congressiond vote of thanksfor my efforts saving thefirst one.

About the Author

Charles Sheffidd (1935- ) isamathematician and physicist who has over ninety short stories, over a
hundred technica papers, and thirty-one books. Hisfiction, which ismostly hard sciencefiction, haswon
major awards. Heis Chief Scientist and Board Member of Earth Satellite Corporation, a Past-President
of the Science Fiction Writers of America, and aFellow and Past-President of the American
Adtronautical Society. Among his most recent novels areSummertide (1990), Divergence (1991), and
Transcendence (1992) (the “Heritage Universe’ series),Cold as Ice (1992), andThe Ganymede Club
(1995).



